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(57) ABSTRACT

A one-way clutch includes a first rotator including an inner
gear and configured to rotate on a first axis, a planetary gear
configured to mesh with the inner gear and configured to
rotate on a second axis that revolves around the first axis, a
second rotator configured to rotate on the first axis and
including a stopper configured to stop rotation of the plan-
etary gear by engaging with the planetary gear, and an
urging member configured to urge the planetary gear not to
be brought in contact with the stopper in a state where the
first rotator and the second rotator relatively rotate.
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ONE-WAY CLUTCH AND SHEET
CONVEYANCE APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a one-way clutch
adopting an inscribed gear system and a sheet conveyance
apparatus for conveying sheets.

Description of the Related Art

[0002] Heretofore, a one-way clutch adopting an inscribed
gear system described in Japanese Patent Application Laid-
Open Publication No. 2017-198295 is known. The one-way
clutch includes a cylindrically shaped outer member having
an inner gear formed on an inner periphery thereof, a
planetary gear meshed with the inner gear, and an inner
member housed in an inner side of the outer member. The
inner member is provided with a stopper edge portion that
meshes with gear teeth of the planetary gear, and relative
rotation of the inner member and the outer member is
restricted by the planetary gear meshing with the stopper
edge portion. In a state where the outer member attempts to
rotate in a specific direction with respect to the inner
member as reference, relative rotation of the inner member
and the outer member is permitted by the planetary gear
disengaging from the stopper edge portion.

[0003] However, according to the configuration disclosed
in Japanese Patent Application Laid-Open Publication No.
2017-198295, in a state where the inner member and the
outer member are rotated relatively, the gear teeth of the
planetary gear may collide against the stopper edge portion
of the inner member and generate collision noise.

SUMMARY OF THE INVENTION

[0004] According to one aspect of the invention, a one-
way clutch includes: a first rotator including an inner gear
and configured to rotate on a first axis; a planetary gear
configured to mesh with the inner gear and configured to
rotate on a second axis that revolves around the first axis; a
second rotator configured to rotate on the first axis and
including a stopper configured to stop rotation of the plan-
etary gear by engaging with the planetary gear, wherein
relative rotation of the first rotator and the second rotator is
restricted in a state where the planetary gear and the stopper
are engaged, and is permitted in a state where the planetary
gear and the stopper are disengaged; and an urging member
configured to urge the planetary gear not to be brought in
contact with the stopper in a state where the first rotator and
the second rotator relatively rotate.

[0005] According to another aspect of the invention, a
sheet conveyance apparatus includes a driving source; a
conveyance member configured to be driven by the driving
source and convey a sheet; and a one-way clutch configured
to transmit driving force from the driving source to the
conveyance member. The one-way clutch includes: a first
rotator including an inner gear and configured to rotate on a
first axis; a planetary gear configured to mesh with the inner
gear and configured to rotate on a second axis that revolves
around the first axis; a second rotator configured to rotate on
the first axis and including a stopper configured to stop
rotation of the planetary gear by engaging with the planetary
gear, wherein one of the first and second rotators is coupled
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to the driving source and the other of the first and second
rotators is coupled to the conveyance member, and wherein
relative rotation of the first rotator and the second rotator is
restricted in a state where the planetary gear and the stopper
are engaged, and is permitted in a state where the planetary
gear and the stopper are disengaged; and an urging member
configured to urge the planetary gear not to be brought in
contact with the stopper in a state where the first rotator and
the second rotator relatively rotate.

[0006] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is an exploded view of a one-way clutch
according to a first embodiment.

[0008] FIG. 2A is a schematic view illustrating the one-
way clutch according to the first embodiment in a connected
state.

[0009] FIG. 2B is a schematic view illustrating the one-
way clutch according to the first embodiment in a released
state.

[0010] FIG. 3A is a schematic diagram illustrating a
movable range of a planetary gear according to the first
embodiment.

[0011] FIG. 3B is a schematic diagram illustrating a rela-
tionship of forces acting on the planetary gear of to the first
embodiment.

[0012] FIG. 3C is a schematic diagram illustrating a
relationship of forces acting on the planetary gear of the first
embodiment.

[0013] FIG. 4A is a schematic diagram for illustrating a
movable range of a planetary gear according to a second
embodiment.

[0014] FIG. 4B is a schematic diagram illustrating a
relationship of forces acting on the planetary gear of the
second embodiment.

[0015] FIG. 4C is a schematic diagram illustrating a
relationship of forces acting on the planetary gear of the
second embodiment.

[0016] FIG. 5 is a schematic drawing illustrating a con-
figuration example of a one-way clutch adopting an
inscribed gear system.

[0017] FIG. 6 is a schematic drawing of an image forming
apparatus.
[0018] FIG. 7 is a schematic diagram illustrating a sheet

conveyance system of the image forming apparatus includ-
ing the one-way clutch according to the first or second
embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0019] Exemplary embodiments of the present invention
will be described with reference to the drawings.

[0020] First, a basic configuration of a one-way clutch
adopting an inscribed gear system will be described. A
one-way clutch 100 illustrated in FIG. 5 includes an outer
member 110 including an inner gear 114, an inner member
120 capable of relatively rotating with respect to the outer
member 110, and a planetary gear 130 meshed with the inner
gear 114. The inner member 120 is arranged on an inner side
of the outer member 110 having a cylindrical shape, and the
planetary gear 130 is stored in a recessed portion 126
provided on the inner member 120. Further, the inner
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member 120 includes a stopper edge 127 engageable with
the teeth of the planetary gear 130.

[0021] As described below, the one-way clutch 100 con-
nects the outer member 110 and the inner member 120,
which are coaxial rotary members, in a state permitting
relative rotation in a specific direction. Hereafter, a direction
of rotation of the outer member 110 with respect to the inner
member 120 is referred to as a “first direction R1” or a
“second direction R2”.

[0022] The “direction of rotation of the outer member 110
with respect to the inner member 120 refers to a direction
of relative rotation of the inner member 120 and the outer
member 110 in a case where the inner member 120 is
deemed as reference. Accordingly, rotation of the outer
member 110 with respect to the inner member 120 includes
a case where the inner member 120 is rotating and the outer
member 110 is stopped and a case where both members are
rotating at different angular velocities. The first direction R1
refers to a clockwise direction in FIG. 5, and the second
direction R2 refers to an opposite direction of rotation as the
first direction R1, that is, a counterclockwise direction in
FIG. 5.

[0023] In a state where the outer member 110 attempts to
rotate in the first direction R1 with respect to the inner
member 120, the one-way clutch 100 is connected. That is,
the planetary gear 130 engages with the stopper edge 127
along with the inner gear 114 rotating in the first direction
R1 (broken line position), and rotation of the planetary gear
130 stops. In a state where rotation of the planetary gear 130
is restricted, relative position of the stopper edge 127 and the
teeth of the inner gear 114 meshed with the planetary gear
130 is fixed. That is, the outer member 110 is restricted from
relatively rotating in the first direction R1 with respect to the
inner member 120.

[0024] In a state where the outer member 110 rotates in the
second direction R2 with respect to the inner member 120,
connection of the one-way clutch 100 is released. That is, the
planetary gear 130 rotates along with the inner gear 114
rotating in the second direction R2 at a position separated
from the stopper edge 127 (solid line position). Thereby, the
inner gear 114 is enabled to rotate with respect to the stopper
edge 127, and the outer member 110 is permitted to rotate
relatively in the second direction R2 with respect to the inner
member 120.

[0025] By the way, in the configuration illustrated in FIG.
5, in a state the outer member 110 rotates in the second
direction R2 with respect to the inner member 120, there
were cases where the planetary gear 130 collided against the
stopper edge 127 and collision noise was generated. For
example, if the outer member 110 rotates in the second
direction R2 in a state where the stopper edge 127 is at the
position of FIG. 5, the planetary gear 130 is expected to
rotate at the solid line position away from the stopper edge
127. However, there were cases where the planetary gear
130 actually fell to the broken line position and interfered
with the stopper edge 127, and the teeth of the planetary gear
130 repeatedly collided against the stopper edge 127 along
with the rotation of the inner gear 114.

[0026] As explained in detail below, the present embodi-
ments each include an urging member that urges the plan-
etary gear to reduce such generation of collision noise. The
following illustrates a configuration example of a one-way
clutch having an urging member.
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First Embodiment

[0027] At first, a one-way clutch according to a first
embodiment will be described with reference to FIGS. 1
through 3. FIG. 1 is an exploded view of a one-way clutch
1. FIGS. 2A and 2B are schematic drawings respectively
illustrating states inside the clutch in a connected state and
in a released state. FIG. 3A is a schematic diagram illus-
trating a movable range of a planetary gear 30, and FIGS. 3B
and 3C are schematic diagrams illustrating forces that act on
the planetary gear 30 when the gear 30 transits from the
connected state to the released state and vice versa.

[0028] As illustrated in FIG. 1, the one-way clutch 1
includes an outer member 10, an inner member 20, the
planetary gear 30 and an urging spring 40. The outer
member 10 serves as a first rotator according to the present
embodiment, and the inner member 20 serves as a second
rotator according to the present embodiment. The urging
spring 40 serves as an urging member according to the
present embodiment. There are two planetary gears 30 and
two urging springs 40 in the present embodiment, but the
planetary gear 30 and the urging spring 40 on the back side
of the drawing is not illustrated in FIG. 1.

[0029] The outer member 10 and the inner member 20 are
arranged coaxially, that is, arranged on a common axis X1.
The axis X1 is a first axis of the present embodiment.
Hereafter, unless stated otherwise, the direction of axis X1
is referred to as “axial direction”. Further, when viewed in
the axial direction, a direction along a straight line that
passes axis X1 is referred to as a “radial direction”, and a
direction along a circular arc around the axis X1 is referred
to a “circumferential direction”.

[0030] The outer member 10 and the inner member 20 are
provided with external gears 15 and 25 respectively meshed
with other gears. Normally, one of the external gears 15 and
25 is meshed with a driving gear driven by a driving source
such as a motor, and the other of the external gears 15 and
25 is meshed with a driven gear connected to an object to be
driven. Whether to arrange the outer member 10 or the inner
member 20 upstream, that is, on a driving source side, in a
drive transmission path can be determined arbitrarily.
[0031] The outer member 10 and the inner member 20
constitute a clutch case that houses the main components of
the one-way clutch 1. That is, the outer member 10 has a
cylindrical shape with a bottom, including a disk-shaped
side wall 11 arranged at a first end portion in the axial
direction. The inner member 20 includes a disk-shaped side
wall 21 that covers an inner space of the outer member 10
after assembly. The inner member 20 includes a boss 23 that
extends in the axial direction from the side wall 21, and a
fitting hole 13 to which the boss 23 fits is formed on the side
wall 11 of the outer member 10. The outer member 10 and
the inner member 20 are engaged in a manner enabling
relative rotation around the axis X1 by fitting of the boss 23
to the fitting hole 13.

[0032] A hole that passes through the inner periphery of
the boss 23 in the axial direction is provided. The one-way
clutch 1 is assembled to the drive transmission apparatus by
inserting a shaft member fixed to the apparatus body of the
drive transmission apparatus to a hole of the boss 23.
[0033] The planetary gear 30 has teeth 31 that are meshed
with an inner gear 14 (refer to FIGS. 2A and 2B) of the outer
member 10, and it is housed between side walls 11 and 21
of the outer member 10 and the inner member 20. The
planetary gear 30 has a boss portion 33 (refer to FIG. 3A)
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arranged to project in the axial direction, and the boss
portion 33 is fit to a long hole 22 formed on the side wall 21
of the inner member 20. The long hole 22 extends in the
circumferential direction around axis X1 and retains the
planetary gear 30 in a state rotatable around a rotation-axis
X2 that is parallel to axis X1 and also capable of revolving
around axis X1. The rotation-axis X2 is a second axis of the
present embodiment. The long hole 22 serves as an opening
portion of the present embodiment. The opening portion is
not limited to a through hole, and it can be a groove having
sufficient depth to allow the boss portion 33 to fit thereto.

[0034] A stopper edge 27 that is engageable with the
planetary gear 30 is provided on the inner member 20, as
illustrated in FIG. 1. The inner member 20 has a projected
portion 28 that protrudes from the side wall 21 in the axial
direction and also protrudes from the boss 23 in the radial
direction, and the stopper edge 27 is provided at an end
portion on an outer side in the radial direction of the
projected portion 28. The planetary gear 30 is capable of
moving with respect to the inner member 20 between a
position engaged with the stopper edge 27, i.e., engaged
position, and a position disengaged from the stopper edge
27, i.e., disengaged position. The stopper edge 27 serves as
a stopper according to the present embodiment. The shape of
the stopper is not limited to the illustrated shape of the
stopper edge 27, as long as it stops rotation of the planetary
gear 30 when engaged with the planetary gear 30.

[0035] The urging spring 40 according to the present
embodiment is a torsion coil spring. The urging spring 40
has its coil portion supported by a supporting shaft 29 that
protrudes in the axial direction from the side wall 21 of the
inner member 20. A first end portion 41 of the urging spring
40 is engaged with the inner member 20, and a second end
portion 42 is engaged with a recessed portion 32 provided on
an inner portion of the planetary gear 30. The operations of
the urging spring 40 will be described later.

[0036] As illustrated in FIG. 2, in the present embodiment,
there are two planetary gears 30 and 30, and further, two
projected portions 28, 28 and two urging springs 40, 40 are
also provided at mutually opposing positions interposing the
axis X1. Respective urging springs 40 are arranged in the
space between two projected portions 28 and 28 so as to
effectively utilize the storage space formed by the outer
member 10 and the inner member 20. That is, an end portion
41 of the urging spring 40 is engaged with the projection
portion 28 that is different from the projected portion 28
provided with the stopper edge engaged with the planetary
gear 30 serving to be urged. The planetary gear 30, the
stopper edge 27 and the urging spring 40 are arranged so that
their positions in the axial direction are overlapped with
each other. According to this arrangement, the one-way
clutch 1 can be formed in a compact manner. Overlap of
positions of two members in the predetermined direction
refers to a state where, if the respective members are
projected in a virtual straight line extending in the prede-
termined direction, at least a portion of a projection range of
one member overlaps with a projection range of the other
member.

[0037] In a case where one of the planetary gears 30 is
referred to as the first planetary gear, the other planetary gear
30 corresponds to a second planetary gear of the present
embodiment. Further, one of the urging springs 40 and 40
urging the first planetary gear corresponds to a first urging
member of the present embodiment, and the other urging
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spring 40 corresponds to a second urging member of the
present embodiment. Similarly, one of the stopper edges 27
and 27 engaged with the first planetary gear corresponds to
a first stopper according to the present embodiment, and the
other stopper edge 27 corresponds to a second stopper
according to the present embodiment.

[0038] The operation of the one-way clutch 1 is described
with reference to FIG. 2. FIG. 2A illustrates a connected
state in which the outer member 10 and the inner member 20
are connected. In this state, the planetary gear 30 is engaged
with the stopper edge 27 and rotation thereof is stopped, and
the outer member 10 is connected to the inner member 20
via the planetary gear 30. That is, the one-way clutch 1 is
configured to regulate relative rotation of the outer member
10 in a first direction R1 with respect to the inner member
20.

[0039] FIG. 2B illustrates a released state where connec-
tion of the outer member 10 and the inner member 20 is
released. In this state, the planetary gear 30 is disengaged
from the stopper edge 27. In a state where the outer member
10 rotates in the second direction R2 with respect to the
inner member 20, along with the rotation of the inner gear
14, the planetary gear 30 rotates in a state separated from the
stopper edge 27, and the outer member 10 rotates idly with
respect to the inner member 20. That is, the one-way clutch
1 is configured to permit relative rotation where the outer
member 10 rotates in the second direction R2 with respect
to the inner member 20.

[0040] Next, an operation of a case where the clutch
transits between the connected state and the released state
and an operation of the urging spring 40 are described.
[0041] As illustrated in FIG. 3A, the planetary gear 30 is
retained in the inner member 20 in a state where the boss
portion 33 is fit to the long hole 22. The rotation-axis X2 of
the planetary gear 30 is movable along a trajectory of
revolution C1 around axis X1 with respect to the inner
member 20. Within the movable range of the planetary gear
30, the end portion close to the stopper edge 27 in the
circumferential direction with respect to axis X1 is the
engaged position, and the end portion far from the stopper
edge 27 is the disengaged position.

[0042] As illustrated in FIG. 3B, in a state where the outer
member 10 attempts to rotate in the first direction R1 with
respect to the inner member 20 in a state where the planetary
gear 30 is in the disengaged position, the one-way clutch 1
transits from the released state to the connected state. In this
state, the planetary gear 30 receives force F11 received from
a meshing surface with the inner gear 14 and urging force
F12 of the urging spring 40. If resultant force F13 of these
forces F11 and F12 acts to bring the planetary gear 30 close
to the stopper edge 27, the planetary gear 30 engages with
the stopper edge 27. That is, the closer the direction of force
acting on the planetary gear 30 is to the direction of
movement of the planetary gear 30 moving from the disen-
gaged position to the engaged position, the easier the one-
way clutch 1 is connected.

[0043] Now, the urging force F12 that the urging spring 40
according to the present embodiment applies to the planetary
gear 30 contains a component in a centripetal direction
(centripetal component) with respect to axis X1 when
viewed in the axial direction, and a component in a direction
in which the planetary gear 30 approaches the stopper edge
27 in the circumferential direction. The centripetal direction
with respect to axis X1 refers to a direction along a straight
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line L1 passing through the axis X1 and the rotation-axis X2
of the planetary gear 30 and refers to a direction toward the
axis X1 from the rotation-axis X2. The direction in which
the planetary gear 30 approaches the stopper edge 27 refers
to a tangential direction along a tangent line [.2, i.e., straight
line perpendicular to the straight line L1, of the trajectory of
revolution C1 at a position of the rotation-axis X2 and is
directed toward the stopper edge 27.
[0044] Since the urging force F12 of the urging spring 40
contains a component in a direction in which the planetary
gear 30 approaches the stopper edge 27, the planetary gear
30 promptly approaches the stopper edge 27 and engages
with the stopper edge 27. That is, by using the urging spring
40 according to the present embodiment, it becomes pos-
sible to improve a response speed of a case where the
one-way clutch 1 in the released state is connected.
[0045] As illustrated in FIG. 3C, if the outer member 10
attempts to rotate in the second direction R2 with respect to
the inner member 20 in a state where the planetary gear 30
is in the engaged position, the one-way clutch 1 transits from
the connected state to the released state. In this state, a force
F16 received by the planetary gear 30 contains a force F14
received from a meshing surface with the inner gear 14 and
a resultant force F15 with the urging force F12 of the urging
spring 40. The closer the direction of force acting on the
planetary gear 30 is to the direction of movement of the
planetary gear 30 moving from the engaged position to the
disengaged position, the easier the one-way clutch 1 is
released.
[0046] In a positional relationship where the stopper edge
27 is positioned lower than the planetary gear 30, a gravity
Fg acting on the planetary gear 30 functions as a force to
move the planetary gear 30 toward the stopper edge 27.
Therefore, in a state where a component upward in the
vertical direction of the force F16 acting on the planetary
gear 30 is referred to as Fa, the following should be satisfied:
[0047] Fa>Fg (where signs of Fa and Fg are always
positive).
In a state where this relationship is satisfied, even in a
positional relationship illustrated in FIG. 3C where gravity
Fg acts disadvantageously with respect to the releasing of
connection, the planetary gear 30 moves to the disengaged
position and is retained in the disengaged position.
[0048] The urging force F12 of the urging spring 40
according to the present embodiment contains a component
in the direction in which the planetary gear 30 approaches
the stopper edge 27, but a percentage thereof is suppressed
smaller than a component of the urging force F12 in the
centripetal direction. Thus, the resultant force F15 contains
a large amount of component in the upper direction with
respect to the vertical direction, and it enables to move the
planetary gear 30 to the disengaged position against the
gravity Fg.
[0049] Force acting on the planetary gear 30 contains
sliding friction of the boss portion 33 of the planetary gear
30 against the wall surface of the long hole 22. In a state
where the outer member 10 rotates in the second direction
R2 with respect to the inner member 20, the planetary gear
30 rotates along this direction, that is, counterclockwise
direction in FIG. 3C. In this state, since the planetary gear
30 is urged toward the axis X1 by the urging spring 40, the
boss portion 33 rotates in contact with a wall surface 22a
(refer to FIG. 3A), on an inner side in the radial direction
with respect to the axis X1, of the long hole 22. The
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magnitude of perpendicular resistance that the boss portion
33 receives from the wall surface 22a of the long hole 22
corresponds to the component in the centripetal direction of
the urging force F12 of the urging spring 40.

[0050] In a positional relationship as illustrated in FIGS.
3A and 3C where the stopper edge 27 is positioned lower
than the planetary gear 30, the boss portion 33 rotates while
rubbing the wall surface 224 in the downward direction. As
a result, the planetary gear 30 receives upward frictional
force from the wall surface 22q. That is, a component in the
centripetal direction of the urging force F12 of the urging
spring 40 acts on the planetary gear 30 as upward force
toward a direction to avoid contact with the stopper edge 27
through a friction phenomenon between the boss portion 33
and the wall surface 22a of the long hole 22. Then, the force
F16 acting on the planetary gear 30 contains greater amount
of upward component in the vertical direction than the
resultant force F15, and the planetary gear 30 can be moved
easily to the disengaged position. This force continuously
acts on the planetary gear 30 even after it has moved to the
disengaged position, so that the planetary gear 30 can be
retained at the disengaged position against gravity Fg.
[0051] As described, according to the present embodiment
adopting the urging spring 40 that urges the planetary gear
30 toward the axis X1, the planetary gear 30 can be
prevented from colliding against the stopper edge 27 in the
case where the outer member 10 and the inner member 20
relatively rotate. Thereby, generation of collision noise can
be reduced. Further, since collision of the planetary gear 30
and the stopper edge 27 is avoided, damaging of the teeth 31
of the planetary gear 30 or the stopper edge 27 can be
reduced.

[0052] Another possible method for avoiding collision of
the planetary gear 30 and the stopper edge 27 in a state
where the outer member 10 and the inner member 20 rotate
relatively is to apply grease to the planetary gear 30. By
applying grease, adhesiveness of the planetary gear 30 and
the inner gear 14 or the inner member 20 is increased, such
that the possibility of the planetary gear 30 moving by
gravity or the like from the disengaged position to the
engaged position can be reduced. According to this method,
however, there is a need to control the amount of application
of grease precisely, which leads to increase of number of
manufacturing steps and costs, and in a case where the
grease is vaporized or degraded, the operation of the one-
way clutch 1 may become unstable. Further, by applying
grease, the rotational resistance of the planetary gear 30 is
increased, such that power loss in a state where the one-way
clutch 1 slips may be increased.

[0053] Meanwhile, according to the present embodiment,
it is not necessary to use grease in order to avoid the
planetary gear 30 from colliding with the stopper edge 27,
so that the above-described drawback can be prevented or
reduced. It should be noted that grease can be used in
addition to the configuration of the present embodiment.

Modified Example

[0054] In the above-described embodiment, it has been
described that the long hole 22 extends along the circum-
ferential direction with respect to the axis X1, that is,
direction of revolution of the planetary gear 30, but the
shape of the long hole 22 can also be changed as follows. As
illustrated by the broken line in FIG. 3A, the portion of the
long hole 22 on the side far from the stopper edge 27 can be
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designed to curve toward the centripetal direction compared
to the trajectory of revolution C1 of the planetary gear 30.
In that case, the wall surface 22a on the inner side of the long
hole 22 in the radial direction is designed to approach the
axis X1 than a circular arc C2 around the axis X1 as it
becomes distant from the stopper edge 27. A portion of the
long hole 22 extending along the trajectory of revolution C1
at a side close to the stopper edge 27 with respect to the
circumferential direction serves as the first portion according
to the present modified example, and a portion of the long
hole 22 curving inward from the trajectory of revolution C1
at a side distant from the stopper edge 27 serves as a second
portion according to the present modified example Such
configuration enables the upward component of friction
force that the boss portion 33 of the planetary gear 30
receives from the wall surface 22a while the planetary gear
30 rotates causing friction with the wall surface 22a to be
increased compared to the above-described embodiment.
Therefore, compared to the above-described embodiment,
the movement of the planetary gear 30 from the disengaged
position to the engaged position can be restricted even
stronger when the outer member 10 and the inner member 20
rotate relatively.

[0055] Further, a torsion coil spring is used as the urging
member according to the above-described embodiment, but
other types of elastic members can be used. For example, by
connecting the boss 23 of the inner member 20 and the
planetary gear 30 by a coil spring that is arranged at a
position along the radial direction, that is, at a position along
the straight line [.1 connecting X1 and X2, the planetary
gear 30 can be urged in the centripetal direction. Further,
other than elastic members, the planetary gear 30 can also be
urged toward the axis X1 by magnetic force using a perma-
nent magnet, for example.

[0056] According to the above-described embodiment, the
urging force F12 of the urging spring 40 contains a com-
ponent in a direction in which the planetary gear 30
approaches the stopper edge 27, but it is also possible to
contain a component in a direction in which the planetary
gear 30 is moved away from the stopper edge 27. In that
case, the urging force F12 of the urging spring 40 acts
directly to prevent contact of the planetary gear 30 and the
stopper edge 27, so that the occurrence of collision noise can
be reduced, similar to the present embodiment.

Second Embodiment

[0057] Next, a configuration of a one-way clutch accord-
ing to a second embodiment will be described. According to
the present embodiment, an urging direction of the planetary
gear by the urging member differs from the first embodiment
described earlier. The other elements configured similarly as
the first embodiment are denoted with the same reference
numbers as the first embodiment and descriptions thereof are
omitted.

[0058] FIG. 4A is a schematic diagram illustrating a
movable range of a planetary gear 30 according to the
present embodiment, and FIGS. 4B and 4C are schematic
diagrams illustrating forces acting on the planetary gear 30
when the clutch transits from a connected state to a released
state and vice versa.

[0059] As illustrated in FIG. 4A, the planetary gear 30
according to the present embodiment is stored in a recessed
portion 26 formed on the inner member 20. The recessed
portion 26 has a recessed shape toward axis X1 from a
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cylindrical outer peripheral surface of the inner member 20
when viewed in the axial direction. The stopper edge 27 is
arranged at a first end portion of the recessed portion 26 in
the circumferential direction with respect to axis X1. Within
the recessed portion 26, the planetary gear 30 is movable
with respect to the inner member 20 between a disengaged
position (FIGS. 4A and 4B) where it is disengaged from the
stopper edge 27 along a trajectory of revolution C1 around
axis X1 and an engaged position (FIG. 4C) where it is
engaged with the stopper edge 27. That is, according to the
present embodiment, the movable range of the planetary
gear 30 is defined by the width in the circumferential
direction of the recessed portion 26.

[0060] Similar to the first embodiment, in a state where the
planetary gear 30 is at the engaged position, the one-way
clutch 1 is in a connected state. In that case, relative rotation
where the outer member 10 rotates in a first direction R1
with respect to the inner member 20 is restricted. If the
planetary gear 30 is at the disengaged position, the one-way
clutch 1 is in a released state. In that case, relative rotation
of the outer member 10 with respect to the inner member 20
in a second direction R2 is permitted.

[0061] An urging force F22 that the urging spring 40
according to the present embodiment applies to the planetary
gear 30 contains a component in a centrifugal direction
(centrifugal component) with respect to the axis X1 when
viewed in the axial direction, and a component in a direction
in which the planetary gear 30 is moved away from the
stopper edge 27 in the circumferential direction. The cen-
trifugal direction with respect to the axis X1 refers to a
direction along a straight line L1 passing through the axis X1
and the rotation-axis X2 of the planetary gear 30 and refers
to a direction toward rotation-axis X2 from axis X1. The
direction in which the planetary gear 30 is moved away from
the stopper edge 27 is a tangential direction along a tangent
line 1.2 of the trajectory of revolution C1 at a position of the
rotation-axis X2 and is directed away from the stopper edge
27.

[0062] As illustrated in FIG. 4B, if the outer member 10
attempts to rotate in the first direction R1 with respect to the
inner member 20 in a state where the planetary gear 30 is in
the disengaged position, the one-way clutch 1 transits from
the released state to the connected state. In this state, the
planetary gear 30 receives force F21 received from a mesh-
ing surface with the inner gear 14 and an urging force F22
of the urging spring 40. If resultant force F23 of these forces
F21 and F22 is in a direction moving the planetary gear 30
toward the stopper edge 27 in the circumferential direction,
the planetary gear 30 approaches and engages with the
stopper edge 27.

[0063] The urging force F22 of the urging spring 40
contains a component in a direction in which the planetary
gear 30 is moved away from the stopper edge 27 in the
circumferential direction, but the rate thereof is suppressed
smaller than a component in a centrifugal direction of the
urging force F22. Therefore, the resultant force F25 acts in
a direction moving the planetary gear 30 toward the stopper
edge 27 in the circumferential direction, and the planetary
gear 30 moves from the disengaged position to the engaged
position.

[0064] As illustrated in FIG. 4C, in a state where the outer
member 10 attempts to rotate in a second direction R2 with
respect to the inner member 20 in a state where the planetary
gear 30 is in the engaged position, the one-way clutch 1
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transits from the connected state to the released state. In this
state, a force F25 received by the planetary gear 30 contains
a force F24 received from the meshing surface with the inner
gear 14 and resultant force by the urging force F22 of the
urging spring 40.

[0065] In this state, the gravity Fg acting on the planetary
gear 30 in a positional relationship where the stopper edge
27 is positioned lower than the planetary gear 30 functions
as a force to move the planetary gear 30 toward the stopper
edge 27. Therefore, if a component upward in the vertical
direction of the force F25 acting on the planetary gear 30 is
referred to as Fa, the planetary gear 30 moves to the
disengaged position and is retained in the disengaged posi-
tion if the following relationship is satisfied:

[0066] Fa>Fg (where signs of Fa and Fg are always
positive).
[0067] The urging force F22 of the urging spring 40

according to the present embodiment contains a component
in the direction in which the planetary gear 30 is moved
away from the stopper edge 27. Therefore, in a positional
relationship where the stopper edge 27 is positioned lower
than the planetary gear 30 as illustrated in FIG. 4C, the
urging force F22 functions as a force to move the planetary
gear 30 upward. Thus, the upward component in the vertical
direction of the resultant force F25 becomes greater com-
pared to the case where the force acting on the planetary gear
30 is only the force F24 caused by meshing with the gear,
and the planetary gear 30 can be moved easily to the
disengaged position against the gravity Fg. Since such force
acts continuously even after the planetary gear 30 has moved
to the disengaged position, the planetary gear 30 is retained
at the disengaged position against the gravity Fg.

[0068] As described, according to the present embodiment
adopting the urging spring 40 that urges the planetary gear
30, collision of the planetary gear 30 and the stopper edge
27 can be prevented in a state where the outer member 10
and the inner member 20 rotate relatively. Thereby, genera-
tion of collision noise can be reduced.

[0069] The urging direction and the size of the urging
force F22 urging the planetary gear 30 by the urging spring
40 should preferably be set to enable the weight of the
planetary gear 30 to be supported only by the urging force
F22. That is, in a state where the axis X1 and the rotation-
axis X2 are aligned horizontally, the upward component in
the vertical direction of the urging force F22 should pref-
erably be equal to or greater than the gravity Fg acting on the
planetary gear 30. Thereby, in a state where the outer
member 10 and the inner member 20 rotate relatively, the
collision of the planetary gear 30 and the stopper edge 27
can be avoided more reliably.

Modified Example

[0070] In the present embodiment, it has been described
that the urging force F22 of the urging spring 40 contains
both a component in the centrifugal direction and a compo-
nent in the direction in which the planetary gear 30 is moved
away from the stopper edge 27. However, even if the urging
force F22 only contains a component in a direction in which
the planetary gear 30 is moved away from the stopper edge
27, the collision of the planetary gear 30 and the stopper
edge 27 can be avoided in a state where the outer member
10 and the inner member 20 rotate relatively.

[0071] Further, if the urging force F22 contains a compo-
nent in the centrifugal direction, the urging force F22 causes
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increase of contact pressure between the planetary gear 30
and the inner gear 14. As a result, the force F24 that the
planetary gear 30 receives from the inner gear 14 at the
meshing surface of the gear is increased, and the component
in a direction moving away from the stopper edge 27
contained in the force F24 is also increased. Therefore, even
if the urging force F22 of the urging spring 40 contains a
component in a direction toward the stopper edge 27 in
addition to the component in the centrifugal direction, it may
be possible to reduce the collision between the planetary
gear 30 and the stopper edge 27 in a state where the outer
member 10 and the inner member 20 rotate relatively. That
is, the sum of force that the planetary gear 30 receives
including the urging force F22 of the urging spring 40 and
the force F24 by meshing of the gear should satisfy the
relationship described earlier (Fa>Fg) in a state where the
outer member 10 and the inner member 20 rotate relatively.

[0072] As described in the first and second embodiments,
the urging direction in which the urging spring 40 urges the
planetary gear 30 may be changed arbitrarily as long as the
planetary gear 30 does not contact the stopper edge 27 in a
state where the outer member 10 and the inner member 20
rotate relatively. However, it is not appropriate if the urging
direction of the urging spring 40 only contains a component
in the direction to approximate the planetary gear 30 toward
the stopper edge 27, that is, if the urging force F24 is a
downward arrow along the tangent line 1.2 in FIG. 4C. In
this case, as described in the first or the second embodiment,
an effect to prevent the planetary gear 30 from being in
contact with the stopper edge 27 cannot be achieved. As a
guideline of the urging direction, it is preferred that the
direction is outside a 45-degree range about a direction in
which the planetary gear 30 is approximated toward the
stopper edge 27 when viewed in the axial direction, that is,
outside a range that is 22.5 degrees in both right and left
directions with respect to a downward direction along the
tangent line [.2 in FIGS. 3C and 4C.

Application Example to Image Forming Apparatus

[0073] As an example of a drive transmission apparatus
including the one-way clutch 1 described in the first and
second embodiments, an apparatus for transmitting drive
from a motor to a roller member for conveying a sheet inside
an image forming apparatus will be described. An image
forming apparatus refers to an apparatus in general, such as
a printer, a copying machine or a multifunction machine,
that conveys a sheet serving as a recording medium and
forming an image on the sheet.

[0074] Animage forming apparatus 200 illustrated in FIG.
6 is a full color laser printer adopting an electrophotographic
system in which an image is formed on a sheet P serving as
a recording medium. Paper such as normal paper and
envelope, coated paper, plastic films such as OHP sheets,
cloths and so on can be used as the sheet P. An image
forming engine 210 including four image forming units PY,
PM, PC and PK for forming toner images of yellow,
magenta, cyan and black and an intermediate transfer belt
221 are stored in an apparatus body 201 of the image
forming apparatus 200. The image forming units PY through
PK each include a photosensitive drum 211 serving as an
image bearing member and form a toner image on the
photosensitive drum 211. The toner image borne on the



US 2019/0338812 Al

photosensitive drum 211 is transferred to the sheet P through
the intermediate transfer belt 221 serving as an intermediate
transfer body.

[0075] The image forming units PY through PK are con-
figured similarly except for the difference in the color of the
toner used for developing image, so the configuration of the
image forming unit and a forming process of toner image,
i.e., image forming operation, will be described taking the
yellow image forming unit PY as an example The image
forming unit PY includes, other than the photosensitive
drum 211, a charge roller 212 serving as a charging unit, an
exposing apparatus 213Y serving as an exposing unit, a
developing apparatus 214 serving as a developing unit, and
a drum cleaner. The photosensitive drum 211 is a drum-
shaped photosensitive member having a photosensitive layer
arranged on an outer periphery portion and rotates in a
direction along a direction of rotation R1 of the intermediate
transfer belt 221. The charge roller 212 charges the surface
of the photosensitive drum 211 uniformly, and the exposing
apparatus 213Y performs an image writing operation in
which a laser beam modulated according to image informa-
tion is irradiated on the photosensitive drum 211 and elec-
trostatic latent image is written on the surface of the pho-
tosensitive drum 211. The developing apparatus 214 stores
developer containing toner, and supplies toner to the pho-
tosensitive drum 211, by which the electrostatic latent image
is developed as a toner image. The toner image formed on
the photosensitive drum 211 is primarily transferred by a
primary transfer roller 225 serving as a primary transfer
apparatus to the intermediate transfer belt 221. Residual
toner remaining on the photosensitive drum 211 after trans-
fer is removed by a drum cleaner.

[0076] The intermediate transfer belt 221 is wound around
a secondary transfer inner roller 222, a stretch roller 223, a
tension roller 224 and the primary transfer roller 225 and
driven to rotate in a counterclockwise direction in the
drawing. The above-described image forming operation is
performed simultaneously in the respective image forming
units PY through PK, and the toner images of four colors are
transferred in a superposed manner where respective images
are mutually superposed, by which a full color toner image
is formed on the intermediate transfer belt 221. The toner
image is borne on the intermediate transfer belt 221 and
conveyed to a transfer portion, i.e., secondary transfer
portion, formed as a nip portion between a secondary
transfer roller 243 and the secondary transfer inner roller
222. In a state where bias voltage having an opposite
polarity as a charge polarity of toner is applied to the
secondary transfer roller 243 serving as a transfer member,
the toner image borne on the intermediate transfer belt 221
is secondarily transferred to the sheet P. Residual toner
remaining on the intermediate transfer belt 221 after transfer
is removed by a belt cleaner 226.

[0077] The sheet P on which toner image has been trans-
ferred is transferred to a fixing unit 250. The fixing unit 250
includes a fixing roller pair 251 that nips and conveys the
sheet P and a heat source such as a halogen lamp, and applies
heat and pressure to a toner image borne on the sheet P.
Thereby, toner particles are melted and fixed, and a fixed
image fixed on the sheet P is obtained.

[0078] Next, a conveyance operation of the sheet P by the
image forming apparatus 200 will be described. Sheet feed
cassettes 231 and 232 store the sheet P and are attached in
a detachable manner to the apparatus body 201. The sheets
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P stored in the sheet feed cassettes 231 and 232 are fed one
by one by a sheet feed unit 240. The sheet feed unit 240
includes a pickup roller 40a sending the sheet P out from the
sheet feed cassettes 231 and 232 and a sheet feed roller 405
that receives the sheet P from the pickup roller 40a and
conveys the sheet. Further, the sheet feed unit 240 includes
a separation roller 40c that separates the sheet P conveyed by
the sheet feed roller 405 from other sheets P. The sheet feed
unit 240 is one example of a sheet feed unit that feeds the
sheet P, and other systems such as a belt system in which the
sheet P is adhered to a belt member by a suction fan and
conveyed thereon or a sheet feed portion adopting a friction
separation system using a pad can be adopted. Further, the
user can set the sheet P directly on a manual feed tray 233
provided on a side portion of the apparatus body 201, and the
sheet P set on the manual feed tray 233 is fed by the sheet
feed unit.

[0079] The sheet P sent from the sheet feed unit 240 is
conveyed via a pre-registration roller pair 241 to a registra-
tion roller pair 242. The registration roller pair 242 serving
as an example of a registration portion corrects skewing of
the sheet P by abutting against a leading edge of the sheet P,
that is, a downstream edge in a conveyance direction of the
sheet. Thereafter, the registration roller pair 242 sends the
sheet P to a secondary transfer portion at a matched timing
with the advancement of image forming operation by the
image forming units PY through PK. The sheet P on which
toner image has been transferred at the secondary transfer
portion and image has been fixed at the fixing unit 250 is
transferred to a sheet discharge portion 260, and thereafter,
conveyed by a post-fixing roller pair 261 to a switching
member 264 capable of switching conveyance paths of the
sheet P.

[0080] In a state where forming of image on the sheet P is
completed, the sheet P having an image formed on a first
side, i.e., front side, is discharged by a sheet discharge roller
pair 262 onto a sheet discharge tray 280. If an image is to be
formed on a second side, i.e., rear side, of the sheet P, the
sheet P is transferred by a switching member 264 through a
conveyance roller pair 263 to a reverse conveyance portion
270. The reverse conveyance portion 270 includes a reverse
conveyance roller pair 271 that performs reverse convey-
ance, i.e., switch back, of the sheet P, and a reconveyance
path 279 that guides the sheet P subjected to switch back by
the reverse conveyance roller pair 271 toward the registra-
tion roller pair 242. The reverse conveyance roller pair 271
conveys the sheet P for a predetermined distance toward a
sheet discharge space above the sheet discharge tray 280,
and thereafter conveys the sheet P to the opposite direction
to send the sheet P into the reconveyance path 279. As
described in detail later, the reconveyance path 279 is
provided with a plurality of conveyance roller pairs (272,
273, 274), which convey the sheet P toward the registration
roller pair 242 again. Then, the sheet P on which an image
has been formed on the second side by passing through the
secondary transfer portion and the fixing unit 250 is dis-
charged by the sheet discharge roller pair 262 onto the sheet
discharge tray 280.

[0081] The above-described image forming engine 210 is
an example of an image forming unit, and for example, the
image forming unit can also adopt a direct transfer system in
which a toner image formed on the photosensitive member
is directly transferred to the sheet at the transfer portion.
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Further, the image forming unit can also adopt an ink-jet
printing system or an offset printing system.

[0082] As illustrated in FIG. 7, the image forming appa-
ratus 200 includes, as a sheet conveyance system for feeding
and conveying the sheet P, a sheet conveyance path 249, an
image forming path 259 and the reconveyance path 279. A
conveyance space of the sheet in these paths is formed by
guide members supported by the apparatus body 201.
[0083] The sheet conveyance path 249 is a conveyance
path for feeding the sheet P, and on the path 249 are arranged
the sheet feed unit 240 and a pre-registration roller pair 241.
The sheet feed unit 240 is driven by a sheet feed motor M1
and the pre-registration roller pair 241 is driven by a
pre-registration motor M2.

[0084] The image forming path 259 is a conveyance path
for conveying the sheet P and forming an image, and on the
image forming path 259 are arranged the registration roller
pair 242, the secondary transfer roller 243, the secondary
transfer inner roller 222 and the fixing roller pair 251. The
registration roller pair 242 is driven by a registration motor
M3, the secondary transfer inner roller 222 is driven by an
ITB (Intermediate Transfer Belt) motor M4, and the fixing
roller pair 251 is driven by a fixing motor M5.

[0085] The reconveyance path 279 is a conveyance path
that conveys the sheet P sent through the image forming path
259 toward the image forming path 259 again to perform
duplex printing, and on the reconveyance path 279 are
arranged a first reconveyance roller pair 272, a second
reconveyance roller pair 273 and a third reconveyance roller
pair 274. The reverse conveyance roller pair 271 receives the
sheet P from the image forming path 259, reverses the sheet,
and sends the sheet to the reconveyance path 279. The
reverse conveyance roller pair 271 is also capable of dis-
charging the sheet P onto a sheet discharge tray 280 arranged
above the sheet discharge tray 280 on which sheets are
discharged by the sheet discharge roller pair 262. The first to
third reconveyance roller pairs 272 to 274 are arranged in the
named order in the reconveyance path 279 along a direction
from the reverse conveyance roller pair 271 toward the
registration roller pair 242 (hereafter referred to as “sheet
conveyance direction” unless stated otherwise).

[0086] The reverse conveyance roller pair 271 and the first
reconveyance roller pair 272 are driven by a reverse motor
M7, and the second reconveyance roller pair 273 and the
third reconveyance roller pair 274 are driven by a recon-
veyance motor M8. A reconveyance sensor 276 serving as a
detection unit capable of detecting a sheet is arranged
between the first reconveyance roller pair 272 and the
second reconveyance roller pair 273 in the sheet conveyance
direction. Further, a registration sensor 244 serving as
another detection unit is arranged at a vicinity on an
upstream side of the registration roller pair 242. A photo-
electric sensor capable of detecting that light has been
blocked by a sheet, for example, can be used as these
Sensors.

[0087] The one-way clutch 1 according to the first and
second embodiments can be suitably adopted as a part of a
drive transmission apparatus that transmits driving force
from the reverse motor M7 to the first reconveyance roller
pair 272.

[0088] In a state where the reverse motor M7 rotates in a
normal direction, the reverse conveyance roller pair 271
conveys the sheet toward the sheet discharge tray. In this
state, the driving force from the reverse motor M7 is not
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transmitted to the first reconveyance roller pair 272, due to
the function of the one-way clutch 1. In a state where the
reverse motor M7 rotates in a reverse direction, the reverse
conveyance roller pair 271 conveys the sheet toward the first
reconveyance roller pair 272. In this state, the driving force
from the reverse motor M7 is transmitted through the
one-way clutch 1 to the first reconveyance roller pair 272,
and the first reconveyance roller pair 272 conveys the sheet
to a downward direction in the drawing.

[0089] In order to realize such operation, the one-way
clutch 1 should be arranged so that the clutch 1 is in a
released state when the reverse motor M7 rotates in the
normal direction and the clutch 1 is in a connected state
when the reverse motor M7 rotates in the reverse direction.
For example, in a state where the outer member 10 serving
as an example of a first rotator is connected to the reverse
motor M7, the inner member 20 serving as an example of a
second rotator is connected to the first reconveyance roller
pair 272 serving as an example of the conveyance member,
and in a state where the reverse motor M7 rotates in the
normal direction, the outer member 10 should be arranged to
rotate in the second direction R2 with respect to the inner
member 20. However, as described above, it is also possible
to connect the inner member 20 to the reverse motor M7
serving as a driving source and to connect the outer member
10 to the first reconveyance roller pair 272 serving as an
object to be driven.

[0090] Now, the following operation becomes possible by
arranging the one-way clutch 1 between the reverse motor
M7 and the first reconveyance roller pair 272. In a state
where a leading edge of the preceding sheet P1 conveyed to
the first reconveyance roller pair 272 is transferred to the
second reconveyance roller pair 273 by reverse rotation of
the reverse motor M7 and where a trailing edge of the
preceding sheet P1 has passed through the nip portion of the
reverse conveyance roller pair 271, the reverse motor M7 is
rotated in the normal direction. Then, in a state where the
second reconveyance roller pair 273 is driven by the recon-
veyance motor M8 and the preceding sheet P1 is conveyed,
conveyance of a succeeding sheet P2 by the reverse con-
veyance roller pair 271 is started. In this state, the one-way
clutch 1 is in the released state, and the preceding sheet P1
is conveyed by the second reconveyance roller pair 273 so
as to be drawn out of the first reconveyance roller pair 272.
[0091] That is, by rotating the reverse motor M7 in the
normal direction while the preceding sheet P1 is still nipped
by the first reconveyance roller pair 272, the one-way clutch
1 slips and prevents the preceding sheet from being pulled
by the first reconveyance roller pair 272 and the second
reconveyance roller pair 273. Therefore, compared to a case
where the one-way clutch 1 is not arranged, there is no need
to continue normal rotation of the reverse motor M7 until the
preceding sheet P1 passes the nip portion of the first recon-
veyance roller pair 272, and the timing in which the suc-
ceeding sheet P2 is started to be conveyed by the reverse
conveyance roller pair 271 can be set earlier. Therefore,
during duplex printing, both in a state where the reverse
conveyance roller pair 271 reverses the succeeding sheet P2
and in a state where the reverse conveyance roller pair 271
discharges the succeeding sheet P2 as it is onto the sheet
discharge tray, the productivity of the image forming appa-
ratus 200 can be improved.

[0092] The above-described configuration illustrates one
application example of the one-way clutch 1 to the image
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forming apparatus, and the one-way clutch 1 can be applied
to other areas in the image forming apparatus. For example,
the one-way clutch 1 can be arranged between a sheet feed
motor M1 serving as another example of the driving source
and each of the pickup roller 40a and the sheet feed roller
406 of the sheet feed unit 240 serving as another example of
the conveyance member (refer to FIGS. 6 and 7). In this way,
even if the driving of the sheet feed motor M1 is stopped
after the sheet reaches a roller pair, such as the pre-regis-
tration roller pair 241, arranged downstream of the sheet
feed roller 405, the one-way clutch 1 can slip to continue
conveyance of the sheet.

[0093] There are cases where the image forming apparatus
is equipped with a sheet processing apparatus for performing
binding process and other processes to the sheet on which
image has been formed or an image reading apparatus for
reading document images while conveying the sheet serving
as document, which are attached to the apparatus body
including the image forming unit. The one-way clutch
according to the present embodiment can be arranged on a
drive transmission path for transmitting driving force from
a driving source to an object to be driven such as a roller for
conveying sheets in such auxiliary apparatuses. These aux-
iliary apparatuses are examples of a sheet conveyance
apparatus for conveying sheets similar to the image forming
apparatus described above.

[0094] Further, the one-way clutch according to the pres-
ent disclosure is applicable to an arbitrary machine including
an apparatus other than the image forming apparatus that
connects two rotary members while permitting relative
rotation in a predetermined direction.

Other Embodiments

[0095] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims
is to be accorded the broadest interpretation so as to encom-
pass all such modifications and equivalent structures and
functions.

[0096] This application claims the benefit of Japanese
Patent Application No. 2018-088926, filed on May 2, 2018,
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. A one-way clutch comprising:

a first rotator comprising an inner gear and configured to
rotate on a first axis;

a planetary gear configured to mesh with the inner gear
and configured to rotate on a second axis that revolves
around the first axis;

a second rotator configured to rotate on the first axis and
comprising a stopper configured to stop rotation of the
planetary gear by engaging with the planetary gear,
wherein relative rotation of the first rotator and the
second rotator is restricted in a state where the plan-
etary gear and the stopper are engaged, and is permitted
in a state where the planetary gear and the stopper are
disengaged; and

an urging member configured to urge the planetary gear
not to be brought in contact with the stopper in a state
where the first rotator and the second rotator relatively
rotate.
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2. The one-way clutch according to claim 1,
wherein the urging member is arranged such that urging
force that the urging member applies to the planetary
gear contains a component in a centripetal direction
with respect to the first axis.
3. The one-way clutch according to claim 2,
wherein the planetary gear comprises a shaft that extends
along the second axis,
wherein the second rotator comprises an opening portion
that extends in a circumferential direction around the
first axis and retaining the shaft rotatably, and
wherein the shaft is urged by the urging member to be in
contact with a wall surface, on an inner side in a radial
direction with respect to the first axis, of the opening
portion.
4. The one-way clutch according to claim 1,
wherein the planetary gear comprises a shaft that extends
along the second axis,
wherein the second rotator comprises an opening portion
that retains the shaft of the planetary gear rotatably, the
opening portion comprising
a first portion that extends in a circumferential direction
around the first axis from a position of the shaft
where the planetary gear engages with the stopper,
and
a second portion that communicates with the first
portion and extends so as to be further close to the
first axis as the second portion extends further away
from the stopper in the circumferential direction, and
wherein the urging member is configured to restrict the
shaft from moving from the second portion to the first
portion in a state where the first rotator and the second
rotator rotate relatively.
5. The one-way clutch according to claim 1,
wherein urging force that the urging member applies to
the planetary gear contains a component in a centrifu-
gal direction with respect to the first axis.
6. The one-way clutch according to claim 1,
wherein urging force that the urging member applies to
the planetary gear contains a component in a tangential
direction perpendicular to a straight line passing
through the first axis and the second axis when viewed
in a direction along the first axis, the tangential direc-
tion being directed away from the stopper.
7. The one-way clutch according to claim 5,
wherein in a state where the first axis and the second axis
are aligned horizontally, a component toward an upper
direction in a vertical direction of urging force that the
urging member applies to the planetary gear is greater
than a gravity acting on the planetary gear.
8. The one-way clutch according to claim 1,
wherein the urging member is a spring of which a first end
portion is engaged with the second rotator and of which
a second end portion is engaged with the planetary gear.
9. The one-way clutch according to claim 8,
wherein the second rotator comprises a supporting shaft
that extends in an axial direction along the first axis,
and
wherein the spring is a torsion coil spring supported on the
supporting shaft and fit to a recessed portion provided
on an inner portion of the planetary gear.
10. The one-way clutch according to claim 1,
wherein the planetary gear is one of a first planetary gear
and a second planetary gear that are arranged at dif-
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ferent positions in a circumferential direction around
the first axis and each meshed with the inner gear,

wherein the stopper is one of a first stopper that is
configured to engage with the first planetary gear and a
second stopper that is configured to engage with the
second planetary gear, and

wherein the urging member is one of a first urging
member that is configured to urge the first planetary
gear and a second urging member that is configured to
urge the second planetary gear.

11. The one-way clutch according to claim 10,

wherein positions of the first planetary gear, the second
planetary gear, the first stopper, the second stopper, the
first urging member and the second urging member in
an axial direction are overlapped with each other, and

wherein the first urging member and the second urging
member are each arranged between the first stopper and
the second stopper in the circumferential direction.

12. A sheet conveyance apparatus comprising:

a driving source;

a conveyance member configured to be driven by the
driving source and convey a sheet; and

a one-way clutch configured to transmit driving force
from the driving source to the conveyance member,
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the one-way clutch comprising:

a first rotator comprising an inner gear and configured to
rotate on a first axis;

a planetary gear configured to mesh with the inner gear
and configured to rotate on a second axis that revolves
around the first axis;

a second rotator configured to rotate on the first axis and
comprising a stopper configured to stop rotation of the
planetary gear by engaging with the planetary gear,
wherein one of the first and second rotators is coupled
to the driving source and the other of the first and
second rotators is coupled to the conveyance member,
and wherein relative rotation of the first rotator and the
second rotator is restricted in a state where the plan-
etary gear and the stopper are engaged, and is permitted
in a state where the planetary gear and the stopper are
disengaged; and

an urging member configured to urge the planetary gear
not to be brought in contact with the stopper in a state
where the first rotator and the second rotator relatively
rotate.



