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(57) ABSTRACT

A motor unit comprises a torque limiter and a transmitting,
structure. The torque limiter includes a first member and a
second member. The first member and the second member
are movable relative to each other 1n a state where a torque
applied to the torque limiter 1s equal to or higher than a
torque threshold. The first member and the second member
are movable together with each other 1n a state where the
torque 1s lower than the torque threshold. The transmitting
structure includes a first race, a second race, a first interme-
diate element at least partially provided between the first
race and the second race, and a second intermediate element

at least partially provided between the first race and the
second race.
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MOTOR UNIT AND DERAILLEUR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority under 35
U.S.C. § 119 to German Patent Application No. 10 2022 209

746.7, filed Sep. 16, 2022. The contents of German Patent
Application No. 10 2022 209 746."7 are incorporated herein

by reference 1n their entirety.

BACKGROUND

Technical Field

[0002] The present invention relates to a motor unit and a
derailleur.

Background Information
[0003] A human-powered vehicle includes a motor device

coupled to a movable part to move the movable part.
External torque 1s mput to the motor device 1n a case where
the movable part receives an external force caused by a
physical contact between an obstacle and the movable part.
It 1s preferable to protect the motor device from such an
external force.

SUMMARY

[0004] In accordance with a first aspect of the present
invention, a motor unit for a bicycle component comprises
a torque limiter and a transmitting structure. The torque
limiter includes a first member and a second member. The
first member and the second member are movable relative to
cach other 1n a state where a torque applied to the torque
limiter 1s equal to or higher than a torque threshold. The first
member and the second member are movable together with
cach other 1n a state where the torque 1s lower than the torque
threshold. The transmitting structure has a transmitting-
structure rotational axis. The transmitting structure includes
a first race, a second race, a first intermediate element at least
partially provided between the first race and the second race,
and a second mntermediate element at least partially provided
between the first race and the second race. The first inter-
mediate element 1s configured to move toward the first race
in response to the first mtermediate element pushed by the
second race 1n a first circumierential direction with respect
to the transmitting-structure rotational axis. The {irst inter-
mediate element 1s configured to move toward the first race
in response to the first mmtermediate element pushed by the
second race 1n a second circumierential direction different
from the first circumierential direction. The first intermedi-
ate element 1s configured to move away from the first race
in response to the first mtermediate element pushed by the
second intermediate element in the {first circumierential
direction. The first mtermediate element 1s configured to
move away Ifrom the first race in response to the first
intermediate element pushed by the second intermediate
clement 1 the second circumierential direction different
from the first circumierential direction.

[0005] With the motor unit according to the first aspect, a
relative movement between the first member and the second
member reduces output torque transmitted via the torque
limiter in the state where the torque applied to the torque
limiter 1s equal to or higher than the torque threshold.
Furthermore, the transmitting structure restricts, using the
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first race, the second race, the first intermediate element, and
the second intermediate element, the torque from being
transmitted from the second race to the second intermediate
clement and allows the torque to be transmitted from the
second intermediate element to the second race. The torque
limiter and the transmitting structure reduce or block an
external force applied to at least one of the movable member
and the linkage. Thus, 1t 1s possible to protect the electric
motor from the external force applied to at least one of the
movable member and the linkage.

[0006] In accordance with a second aspect of the present
invention, the motor unit according to the first aspect 1is
configured so that the first intermediate element 1s config-
ured to rotate together with the first race 1n a state where the
second race pushes the first intermediate element without the
second ntermediate element pushing the first intermediate
clement.

[0007] With the motor unit according to the second aspect,
the transmitting structure reliably restricts, using the first
race, the second race, and the first intermediate element, the
torque from being transmitted from the second race to the
second intermediate element.

[0008] In accordance with a third aspect of the present
invention, the motor umit according to the first or second
aspect 1s configured so that the first intermediate element 1s
configured to rotate relative to the first race 1n a state where
the second intermediate element pushes the first intermedi-
ate element without the second race pushing the first inter-
mediate element.

[0009] With the motor unit according to the third aspect,
the transmitting structure reliably allows, using the first race,
the second race, the first intermediate element, and the
second mtermediate element, the torque to be transmitted
from the second race to the second intermediate element.
[0010] In accordance with a fourth aspect of the present
invention, the motor unit according to any one of the first to
third aspects further comprises an electric motor, an output
member, and a speed reducer. The speed reducer couples the
clectric motor and the output member to transmit an output
torque of the electric motor to the output member.

[0011] With the motor unit according to the fourth aspect,
it 1s possible to transmit the output torque from the electric
motor to the output member.

[0012] In accordance with a fifth aspect of the present
invention, the motor unit according to any one of the first to
fourth aspects 1s configured so that the speed reducer
includes the torque limiter and the transmitting structure.
[0013] With the motor unit according to the fifth aspect, 1t
1s possible to make the motor unit compact while protecting
the electric motor from the external force.

[0014] In accordance with a sixth aspect of the present
invention, the motor unit according to any one of the first to
fifth aspects 1s configured so that the transmitting structure
1s provided between the electric motor and the torque limiter
on a power transmission path provided from the electric
motor to the output member.

[0015] With the motor unit according to the sixth aspect,
it 1s possible to reliably protect the electric motor from the
external force.

[0016] In accordance with a seventh aspect of the present
invention, the motor unit according to any one of the fourth
to sixth aspects 1s configured so that the transmitting struc-
ture 1s configured to transmit a first torque 1n a first load
direction defined from the electric motor to the output




US 2024/0092456 Al

member. The transmitting structure 1s configured to transmit
a second torque 1n a second load direction defined from the
output member to the electric motor. The first torque 1is
higher than the second torque.

[0017] With the motor unit according to the seventh
aspect, 1t 1s possible to reduce the torque applied to the
transmitting structure in the second load direction.

[0018] In accordance with an eighth aspect of the present
invention, the motor unit according to any one of the fourth
to seventh aspects 1s configured so that the second member
1s configured to transmit a third torque to the first member
in a second load direction defined from the output member
to the electric motor in a state where an external torque
which 1s mput to the output member 1s lower than an
external torque threshold. The second member 1s configured
to transmit a fourth torque to the first member 1n a second
load direction 1n a state where the external torque 1s equal to
or larger than the external torque threshold. The third torque
1s higher than the fourth torque.

[0019] With the motor unit according to the eighth aspect,
it 1s possible to reliably reduce the torque applied to the
torque limaiter 1n the state where the external torque which 1s
input to the output member 1s equal to or larger than the
external torque threshold.

[0020] In accordance with a ninth aspect of the present
invention, the motor unit according to any one of the first to
eighth aspects 1s configured so that the torque limiter has a
limiter rotational axis. The transmitting structure has a
transmitting-structure rotational axis. The limiter rotational
ax1is 1s not coincident with the transmitting-structure rota-
tional axis.

[0021] With the motor unit according to the ninth aspect,
it 1s possible to arrange the torque limiter and the transmit-
ting structure in different positions. Thus, it 1s possible to
improve design flexibility of the motor unit.

[0022] In accordance with a tenth aspect of the present
invention, the motor unit according to any one of the first to
ninth aspects 1s configured so that the torque limiter has a
limiter rotational axis. The limiter rotational axis 1s parallel
to the transmitting-structure rotational axis.

[0023] With the motor unit according to the tenth aspect,
it 1s possible to more easily arrange the torque limiter and the
transmitting structure 1n different positions. Thus, it 1S pos-
sible to reliably improve design flexibility of the motor unit.
[0024] In accordance with an eleventh aspect of the pres-
ent mvention, the motor unit according to any one of the first
to tenth aspects 1s configured so that the torque limiter has
a limiter rotational axis. The limiter rotational axis 1s coin-
cident with the transmitting-structure rotational axis.

[0025] With the motor umit according to the eleventh
aspect, 1t 1s possible to reduce a space 1n which the torque
limiter and the transmitting structure are provided.

[0026] In accordance with a twellth aspect of the present
invention, the motor unit according to any one of the first to
cleventh aspects 1s configured so that the first member
slidably contacts the second member to transmit a third
torque between the first member and the second member in
a state where external torque which 1s 1mput to the output
member 1s lower than an external torque threshold. The first
member slidably contacts the second member to transmit a
fourth torque between the first member and the second
member 1n a state where the external torque 1s equal to or
higher than the external torque threshold. The third torque 1s
higher than the fourth torque.
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[0027] With the motor unit according to the twelith aspect,
it 1s possible to reliably reduce the torque applied to the
torque limiter 1n the state where the external torque which 1s
input to the output member 1s lower than the external torque

threshold.

[0028] In accordance with a thirteenth aspect of the pres-
ent invention, the motor unit according to any one of the first

to twellth aspects 1s configured so that one of the first
member and the second member includes a recess. The other

of the first member and the second member includes a
protruding part. The protruding part 1s configured to be
engaged 1n the recess to transmit a third torque between the
first member and the second member in a state where the
torque 1s lower than the torque threshold. The protruding
part 1s configured to be disengaged from the recess to
transmit a fourth torque between the first member and the
second member 1n a state where the torque 1s equal to or
higher than the torque threshold. The third torque 1s higher
than the fourth torque.

[0029] With the motor unit according to the thirteenth
aspect, 1t 1s possible to reduce, with a comparatively simple
structure, the torque applied to the torque limiter in the state
where the torque 1s equal to or higher than torque threshold.
[0030] In accordance with a fourteenth aspect of the
present invention, the motor unit according to any one of the
first to thirteenth aspects further comprises a gear fastened to
the first member to transmait the torque from the transmitting
structure to the first member.

[0031] With the motor unit according to the fourteenth
aspect, 1t 1s possible to reliably transmit the torque from the
transmitting structure to the first member via the gear.
[0032] In accordance with a fifteenth aspect of the present
invention, the motor unit according to any one of the first to
fourteenth aspects 1s configured so that the torque limiter
includes a biasing member configured to bias at least one of
the first member and the second member to maintain a
contact state between the first member and the second
member.

[0033] With the motor unit according to the fifteenth
aspect, 1t 1s possible to maintain the contact state between
the first member and the second member with a comparative
simple structure.

[0034] In accordance with a sixteenth aspect of the present
invention, the motor unit according to any one of the first to
fifteenth aspects further comprises a detection object con-
figured to be detected by a detector. The detection object 1s
provided on a downstream side with respect to the trans-
mitting structure on a power transmission path.

[0035] With the motor unit according to the sixteenth
aspect, 1t 1s possible to detect a state of the motor unit or the
bicycle component using the detection object.

[0036] In accordance with a seventeenth aspect of the
present invention, the motor unit according to any one of the
first to sixteenth aspects further comprises a detection object
configured to be detected by a detector. The detection object
1s provided on a downstream side with respect to the torque
limiter on a power transmission path.

[0037] With the motor unit according to the seventeenth
aspect, 1t 1s possible to detect a state of the motor unit or the
bicycle component using the detection object.

[0038] In accordance with an eighteenth aspect of the
present invention, the motor unit according to any one of the
first to seventeenth aspects i1s configured so that the trans-
mitting structure 1s coupled to the torque limiter. The trans-
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mitting structure 1s configured to transmuit a first torque to the
torque limiter 1n a state where first input torque 1s applied to
the transmaitting structure from a device other than the torque
limiter. The transmitting structure 1s configured to transmuit
a second torque 1n a state where second input torque 1is
applied from the torque limiter to the transmitting structure.
The first torque 1s higher than the second torque.

[0039] With the motor unit according to the eighteenth
aspect, 1t 1s possible to reduce the torque applied from the
torque limiter to the transmitting structure 1n the state where
second mput torque 1s applied from the torque limiter to the
transmitting structure.

[0040] In accordance with a nineteenth aspect of the
present invention, a derailleur comprises a base member, a
movable member, a linkage, and the motor unit according to
any one of the first to eighteenth aspects. The linkage
movably couples the base member and the movable mem-
ber. The motor unit 1s provided at one of the base member,
the movable member, and the linkage.

[0041] With the motor unit according to the nineteenth
aspect, 1t 1s possible to improve design flexibility of the
derailleur.

[0042] Inaccordance with a twentieth aspect of the present
invention, the motor unit according to the nineteenth aspect
turther comprises a power-supply attachment structure to
which an electric power source 1s to be attached. The
power-supply attachment structure 1s provided at one of the
base member, the movable member, and the linkage.
[0043] With the motor unit according to the twentieth
aspect, 1t 1s possible to mount the electric power source via
the power-supply attachment structure. Thus, 1t 1s possible to
omit an electric cable for supplying electricity from another
clectric power source to the motor unit.

[0044] In accordance with a twenty-first aspect of the
present invention, the motor unit according to the twentieth
aspect 1s configured so that the motor unit 1s provided at one
of the base member, the movable member, and the linkage.
The power-supply attachment structure i1s provided at
another of the base member, the movable member, and the
linkage.

[0045] With the motor unit according to the twenty-first
aspect, 1t 1s possible to improve design flexibility of the
derailleur while omitting an electric cable.

[0046] In accordance with a twenty-second aspect of the
present invention, the motor unit according to the twentieth
or twenty-first aspect 1s configured so that the motor unit 1s
provided at one of the base member and the linkage. The
power-supply attachment structure 1s provided at the other
of the base member and the linkage.

[0047] With the motor unit according to the twenty-second
aspect, 1t 1s possible to reliably improve design tlexibility of
the derailleur while omitting an electric cable.

[0048] In accordance with a twenty-third aspect of the
present invention, a motor unit for a bicycle component
comprises an output member, an electric motor, a torque
limiter, and a transmitting structure. The electric motor
includes an output shaft. The torque limiter i1s entirely
disposed mside a housing of the motor unit. The transmitting
structure 1s configured to transmit a first torque 1n a first load
direction defined from the output shaftt to the output member
and configured to transmit a second torque 1n a second load
direction defined from the output member to the output
shaft. The transmitting structure 1s configured to transmit a
torque 1n multiple rotational directions based on a rotational
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direction of the output shaft in a state where the transmitting
structure transmits the torque 1n the first load direction. The
first torque 1s higher than the second torque.

[0049] With the motor unit according to the twenty-third
aspect, 1t 1s possible to simplity the structure of the motor
unit since the torque limiter 1s provided disposed inside the
housing. Furthermore, the transmitting structure restricts,
using the first race, the second race, the first intermediate
clement, and the second intermediate element, the torque
from being transmitted from the second race to the second
intermediate element and allows the torque to be transmuitted
from the second intermediate element to the second race.
Thus, it 1s possible to protect the electric motor from the
external force applied to at least one of the movable member
and the linkage with a comparatively simple structure.

[0050] In accordance with a twenty-fourth aspect of the
present invention, the motor unit according to the twenty-
third aspect 1s configured so that the torque limiter 1s
configured to transmit a third torque 1n a state where the
torque which 1s 1nput to the torque limiter 1s lower than a
torque threshold. The torque limiter 1s configured to transmit
a fourth torque 1n a state where the torque which 1s input to

the torque limiter 1s equal to or higher than the torque
threshold. The third torque 1s higher than the fourth torque.

[0051] With the motor unit according to the twenty-fourth
aspect, 1t 1s possible to reduce, with a comparatively simple
structure, the torque applied to the torque limiter in the state
where the torque 1s equal to or higher than torque threshold.

[0052] In accordance with a twenty-fifth aspect of the
present invention, the motor unit according to the twenty-
third or twenty-fourth aspect 1s configured so that the torque
limiter 1includes a first member and a second member. The
first member and the second member contact each other to
transmit the third torque between the first member and the
second member 1n a state where the torque 1s lower than the
torque threshold. The first member and the second member
are configured to transmit the fourth torque between the first
member and the second member 1n a state where the torque
1s equal to or higher than the torque threshold.

[0053] With the motor unit according to the twenty-fifth
aspect, a relative movement between the first member and
the second member reduces output torque transmitted via the
torque limiter in the state where the torque applied to the
torque limiter 1s equal to or higher than the torque threshold.
Thus, 1t 1s possible to reliably protect the electric motor from
the external force applied to at least one of the movable

member and the linkage with a comparatively simple struc-
ture.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] A more complete appreciation of the invention and
many ol the attendant advantages thereof will be readily
obtained as the same becomes better understood by refer-
ence to the following detailed description when considered
in connection with the accompanying drawings.

[0055] FIG. 1 1s a side elevational view of a bicycle
including a derailleur 1n accordance with a first embodiment.

[0056] FIG. 2 1s a side elevational view of the derailleur of
the bicycle illustrated in FIG. 1.

[0057] FIG. 3 1s a side elevational view of the derailleur
illustrated i FIG. 2.

10058]
FIG. 2.

FIG. 4 1s a rear view of the derailleur illustrated in
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[0059] FIG. 5 15 a top view of the derailleur illustrated 1n
FIG. 2.
[0060] FIG. 6 1s an exploded perspective view of the

derailleur illustrated in FIG. 2.

[0061] FIG. 7 1s an exploded perspective view of the
derailleur illustrated in FIG. 2.

[0062] FIG. 8 is a perspective view of an internal structure
of a motor unit of the derailleur illustrated in FIG. 2.

[0063] FIG. 9 1s a perspective view of the internal struc-
ture of the motor unit of the derailleur illustrated 1in FIG. 2.

[0064] FIG. 10 1s an exploded perspective view of the

internal structure of the motor unit of the derailleur illus-
trated 1in FIG. 2.

[0065] FIG. 11 15 a perspective view of a torque limiter of
the motor unit of the derailleur illustrated in FIG. 2.

[0066] FIG. 12 1s a perspective view of a biasing member
of the torque limiter of the motor unit illustrated 1n FIG. 8.

[0067] FIG. 13 1s an exploded perspective view of a first
member and a second member of the torque limiter of the
motor unit i1llustrated 1n FIG. 8.

[0068] FIG. 14 15 an exploded perspective view of the first
member and the second member of the torque limiter of the
motor umt illustrated in FIG. 8.

[0069] FIG. 15 1s a side elevational view of the first

member and the second member of the torque limiter of the
motor unit i1llustrated 1n FIG. 8.

[0070] FIG. 16 1s a cross-sectional view of the derailleur
illustrated 1n FIG. 2.

[0071] FIG. 17 1s a cross-sectional view of the derailleur
illustrated 1n FIG. 2.

[0072] FIG. 18 1s a cross-sectional view of a transmitting
structure of the motor unit illustrated 1n FIG. 8 (neutral
position).

[0073] FIG. 19 1s a cross-sectional view of the derailleur
illustrated 1n FIG. 2. illustrated in FIG. 8.

[0074] FIG. 20 1s a cross-sectional view of the transmit-
ting structure of the motor umt illustrated 1n FIG. 8 (first
rotational position).

[0075] FIG. 21 1s a cross-sectional view of the transmiut-
ting structure of the motor unit 1llustrated in FIG. 8 (second
rotational position).

[0076] FIG. 22 1s a schematic block diagram of the derail-
leur illustrated 1n FIG. 2.

[0077] FIG. 23 1s a side elevational view of a derailleur 1n
accordance with a second embodiment.

[0078] FIG. 24 1s a side elevational view of the derailleur
illustrated 1n FI1G. 23.

[0079] FIG. 25 15 a rear view of the derailleur illustrated
in FIG. 23.
[0080] FIG. 26 1s a perspective view of the derailleur

illustrated 1n FIG. 23.

[0081] FIG. 27 1s an exploded perspective view of the
derailleur illustrated 1n FIG. 23.

[0082] FIG. 28 1s a cross-sectional view of the derailleur
illustrated 1n FI1G. 23.

[0083] FIG. 29 1s a perspective view of an 1nner link and
a motor unit of the derailleur illustrated in FIG. 23.

[0084] FIG. 30 15 a perspective view of the inner link and
the motor unit of the derailleur illustrated 1n FIG. 23.

[0085] FIG. 31 1s a perspective view of the internal
structure of the motor unit of the derailleur illustrated in
FIG. 23.
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[0086] FIG. 32 1s an exploded perspective view of the
internal structure of the motor unit of the derailleur 1llus-
trated 1 FIG. 23.

[0087] FIG. 33 1s a perspective view of a torque limiter of
the motor unit of the derailleur 1llustrated 1n FIG. 23.
[0088] FIG. 34 1s a cross-sectional view of the torque
limiter of the motor unit of the derailleur illustrated in FIG.
23.

[0089] FIG. 35 1s a cross-sectional view of the torque
limiter of the motor unit of the derailleur illustrated in FIG.
23.

[0090] FIG. 36 1s an exploded perspective view of a first
member and a second member of the torque limiter of the
motor unit illustrated mn FIG. 31.

[0091] FIG. 37 15 an exploded perspective view of the first

member and the second member of the torque limiter of the
motor unit illustrated i FIG. 31.

[0092] FIG. 38 1s a side elevational view of the first
member and the second member of the torque limiter of the

motor unit illustrated in FIG. 31.

[0093] FIG. 39 1s a cross-sectional view of the derailleur
illustrated 1 FIG. 23.

[0094] FIG. 40 1s a schematic block diagram of the derail-
leur illustrated 1n FIG. 23.

DESCRIPTION OF TH

(Ll

EMBODIMENTS

[0095] The embodiments will now be described with
reference to the accompanying drawings, wherein like ref-
cerence numerals designate corresponding or identical ele-
ments throughout the various drawings.

First Embodiment

[0096] As seen 1 FIG. 1, a bicycle 2 includes a bicycle
component RD 1n accordance with a first embodiment. The
bicycle 2 turther includes a vehicle body 2A, a saddle 2B, a
handlebar 2C, an operating device 3, an operating device 4,
and a drnive train DT. The operating devices 3 and 4 are
configured to be mounted to the handlebar 2C. The drive
train DT 1includes a crank CR, a front sprocket assembly FS,
a rear sprocket assembly RS, a chain C, the bicycle com-
ponent FD, and the bicycle component RD. The front
sprocket assembly FS 1s secured to the crank CR. The rear
sprocket assembly RS i1s rotatably mounted to the vehicle
body 2A. The chain C i1s engaged with the front sprocket
assembly FS and the rear sprocket assembly RS. The bicycle
component RD 1s mounted to the vehicle body 2A and 1s
configured to shift the chain C relative to a plurality of
sprockets of the rear sprocket assembly RS to change a gear
position. The bicycle component FD 1s configured to shift
the chain C relative to a plurality of sprockets of the front
sprocket assembly FS.

[0097] The bicycle component RD 1s configured to be
operated using the operating device 3. The bicycle compo-
nent FD 1s configured to be operated using the operating
device 4. The bicycle component RD 1s configured to be
clectrically connected to the operating devices 3 and 4. The
bicycle component RD 1s configured to be electrically
connected to the bicycle component FD.

[0098] Inthe first embodiment, the bicycle component RD
1s configured to be wirelessly connected to the operating
devices 3 and 4. The bicycle component RD 1s configured to
be wirelessly connected to the bicycle component FD. The
bicycle RD can be configured to be wirelessly communicate
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with the bicycle component FD via at least on of a cycle
computer, smart phone, a tablet, and a personal computer.
The bicycle component RD 1s configured to change the gear
position in response to a control signal transmitted from the
operating device 3. The bicycle component RD 1s configured
to transmit, to the bicycle component FD, a control signal
transmitted from the operating device 4. The bicycle com-
ponent FD 1s configured to change the gear position in
response to the control signal transmitted from the operating,
device 4 via the bicycle component RD. Each of the bicycle
components RD and FD includes an electric power source
such as a battery. However, at least one of the bicycle
components RD and FD can be electrically connected to
another electric power source such as a battery via an
clectric cable 1f needed and/or desired. Both of the bicycle
component RD and the bicycle component FD can be
clectrically connected to another electric power source such
as a battery via an electric cable 1f needed and/or desired.

[0099] In the first embodiment, the bicycle component RD
includes a derailleur, and the bicycle component FD
includes a derailleur. Namely, the bicycle component RD
can also be referred to as a derailleur RD. The bicycle
component FD can also be referred to as a derailleur FD.
Structures of the bicycle component RD can be applied to

other bicycle components such as the bicycle component FD
if needed and/or desired.

[0100] In the present application, the following directional
terms “front,” “rear,” “forward,” “rearward,” “left,” “right,”
“transverse,” “upward” and “downward” as well as any

other similar directional terms refer to those directions
which are determined on the basis of a user (e.g., a rider)
who 1s 1n the user’s standard position (e.g., on the saddle 2B
or a seat) in the bicycle 2 with facing the handlebar 2C.
Accordingly, these terms, as utilized to describe the bicycle
component RD or other components, should be interpreted
relative to the bicycle 2 equipped with the bicycle compo-
nent RD as used 1n an upright riding position on a horizontal
surface.

[0101] As seen in FIG. 2, the derailleur RD comprises a
base member 12, a movable member 14, and a linkage 16.
The base member 12 1s configured to be coupled to the
vehicle body 2A. The movable member 14 1s movable
relative to the base member 12. The movable member 14
includes a chain guide 18 and a coupling part 20. The chain
guide 18 1s pivotally coupled to the coupling part 20 about
a pivot axis PA. The coupling part 20 1s movably coupled to
the base member 12 via the linkage 16.

[0102] As seen in FIG. 3, the chain guide 18 includes a
guide plate 22, a guide pulley 24, and a tension pulley 26.
The guide plate 22 1s pivotally coupled to the coupling part
20. The guide pulley 24 1s rotatably coupled to the guide
plate 22. The tension pulley 26 1s rotatably coupled to the
guide plate 22. The guide pulley 24 1s configured to be
engaged with the chain C. The tension pulley 26 1s config-
ured to be engaged with the chain C. The structure of the
movable member 14 1s not limited to the above structure.

[0103] As seen in FIG. 2, the linkage 16 movably couples
the base member 12 and the movable member 14. The
linkage 16 movably couples the base member 12 and the
coupling part 20. In the present embodiment, the linkage 16
includes an outer link 28 and an 1nner link 30. The outer link
28 15 pivotally coupled to the base member 12 about a {first
pivot axis Al. The outer link 28 1s pivotally coupled to the
movable member 14 about a second pivot axis A2. The inner
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link 30 1s pwotally coupled to the base member 12 about a
third pivot axis A3. The inner link 30 1s pivotally coupled to
the movable member 14 about a fourth pivot axis Ad4. The
first to fourth pivot axes Al to A4 are parallel to each other.
However, one of the outer link 28 and the inner link 30 can
be omitted from the linkage 16 11 needed and/or desired. The
structure of the linkage 16 1s not limited to the above
structure. At least one of the first to fourth pivot axes Al to
Ad can be non-parallel to another of the first to fourth pivot

axes Al to A4.

[0104] As seen 1n FIG. 4, the mner link 30 1s at least

partially provided between the outer link 28 and a transverse
center plane CP of the bicycle 2. The transverse center plane
CP 1s defined to be perpendicular to a rotational axis RA (see
e.g., FIG. 2) of the rear sprocket assembly RS (see e.g., FIG.
1).

[0105] The derailleur RD comprises a motor unit 32. The
motor unit 32 1s configured to move at least one of the
movable member 14 and the linkage 16 relative to the base
member 12. In the present embodiment, the motor unit 32 1s
coupled to the linkage 16 to move the movable member 14
via the linkage 16. The motor unit 32 1s configured to
generate an actuation force and coupled to the linkage 16 to
transmit the actuation force to the linkage 16. However, the
motor unit 32 can be directly coupled to the movable
member 14 to move the movable member 14 relative to the
base member 12 11 needed and/or desired.

[0106] As seen i FIG. 2, the derailleur RD further com-
prises a power-supply attachment structure 34 to which an
clectric power source 36 1s to be attached. The power-supply
attachment structure 34 1s configured to detachably hold the
clectric power source 36. The power-supply attachment
structure 34 1s electrically connected to the motor unit 32 to
supply electricity from the electric power source 36 to the
motor umt 32. Examples of the electric power source 36
include a battery such as a primary battery and a secondary
battery. However, the power-supply attachment structure 34
can be omitted from the derailleur RD if needed and/or
desired. In such embodiments, the derailleur RD can be
configured to be electrically connected to another electric
power source 1I needed and/or desired.

[0107] As seen mn FIG. 5, the power-supply attachment
structure 34 1s provided at one of the base member 12, the
movable member 14, and the linkage 16. The motor unit 32
1s provided at one of the base member 12, the movable
member 14, and the linkage 16. The power-supply attach-
ment structure 34 1s provided at another of the base member
12, the movable member 14, and the linkage 16. The motor
unit 32 1s provided at one of the base member 12 and the
linkage 16. The power-supply attachment structure 34 1is

provided at the other of the base member 12 and the linkage
16.

[0108] In the present embodiment, the motor unit 32 1s
provided at the base member 12. The power-supply attach-
ment structure 34 1s provided at the linkage 16. The power-
supply attachment structure 34 1s provided at the outer link
28. However, the motor unit 32 can be provided at one of the
movable member 14 and the linkage 16 1f needed and/or
desired. The motor unit 32 can be provided at one of the
outer link 28 and the mner link 30 1f needed and/or desired.
The power-supply attachment structure 34 can be provided
at one of the base member 12 and the movable member 14
i needed and/or desired. The power-supply attachment
structure 34 can be provided at the mner link 30 if needed
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and/or desired. The power-supply attachment structure 34
can be omitted from the motor unit 32 if needed and/or
desired.

[0109] As seen 1n FIG. 6, the power-supply attachment
structure 34 includes a holder space 34 A. The electric power
source 36 1s provided 1n the holder space 34A. The power-
supply attachment structure 34 i1s configured to detachably
hold the electric power source 36 1n the holder space 34A.
The structures of the outer link 28 and the power-supply
attachment structure 34 are not limited to the illustrated
embodiment.

[0110] The motor umt 32 includes a housing 38. In the
present embodiment, the housing 38 i1s a separate member
from the base member 12. However, the housing 38 can be
at least partially provided integrally with the base member
12 as a one-piece unitary member.

[0111] The base member 12 includes a first base body 40,
a second base body 42, and fasteners 44. The first base body
40 1s configured to be coupled to the vehicle body 2A with
a derailleur fastener 46. The second base body 42 15 a
separate member from the first base body 40. The second
base body 42 i1s fastened to the first base body 40 with the
tasteners 44 such as screws. The motor unit 32 is provided
between the first base body 40 and the second base body 42.
The housing 38 1s held between the first base body 40 and
the second base body 42.

[0112] As seen 1n FIG. 7, the housing 38 includes a first
housing 50 and a second housing 52. The housing 38
includes an internal space 38S. The first housing 50 and the
second housing 52 define the internal space 38S between the
first housing 50 and the second housing 52. In the present
embodiment, the second housing 52 i1s a separate member
from the first housing 50. However, the second housing 52
can be integrally provided with the first housing 350 as a
one-piece unitary member 11 needed and/or desired.

[0113] The motor unit 32 for the bicycle component RD
comprises an e¢lectric motor 54. The electric motor 354 1s
configured to generate the actuation force using electricity
supplied from the electric power source 36 via the power-
supply attachment structure 34 (see e.g., FIG. 6). The
clectric motor 54 1s electrically connected to the power-
supply attachment structure 34. The electric motor 54 1s
provided 1n the internal space 38S of the housing 38. The
clectric motor 354 1s provided between the first housing 50
and the second housing 52.

[0114] The motor unit 32 for the bicycle component RD
comprises an output member 56. The electric motor 54 1s
coupled to the output member 56 to rotate the output
member 56 relative to the housing 38 about an output
rotational axis A5. The output member 56 extends along the
output rotational axis AS5. In the present embodiment, the
output rotational axis A5 1s coincident with the third pivot
axis A3. The output member 36 is rotatable relative to the
housing 38 about the third pivot axis A3. The mner link 30
1s rotatable relative to the base member 12 about the output
rotational axis AS. However, the output rotational axis AS
can be offset from the third pivot axis A3 if needed and/or
desired.

[0115] The mner link 30 1s coupled to the output member
56 to receive, from the output member 56, the actuation
force transmitted from the electric motor 54 to the output
member 356. The inner link 30 1s coupled to the output
member 56 to rotate along with the output member 356
relative to the housing 38 and the base member 12 about the
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third pivot axis A3. The inner link 30 includes an mner link
body 30A, an mner link lever 30B, and fasteners 30C. The
inner link body 30A 1s pivotally coupled to the base member
12 about the third pivot axis A3. The inner link body 30A 1s
pivotally coupled to the movable member 14 about the
fourth pivot axis A4. The inner link lever 30B 1s fastened to
the mner link body 30A with the fasteners 30C. The inner
link lever 30B 1s coupled to the output member 56 to receive,
from the output member 56, the actuation force transmitted
from the electric motor 54. The inner link lever 30B 1s
coupled to the output member 56 to rotate along with the
output member 56 relative to the housing 38 and the base
member 12 about the third pivot axis A3.

[0116] An external force EF 1s applied to at least one of the
movable member 14 and the linkage 16 1n response to a
physical contact between an obstacle and the at least one of
the movable member 14 and the linkage 16. Thus, an
external rotational force ERF having external torque ET 1is
applied to the output member 56 via the linkage 16 1n
response to the external force EF. It 1s preferable to restrict
the external torque ET from being transmitted from at least
one of the movable member 14 and the linkage 16 to the
clectric motor 54.

[0117] As seen in FIG. 8, the motor unit 32 for the bicycle
component RD comprises a torque limiter 60 and a trans-
mitting structure 62. The torque limiter 60 1s configured to
protect the electric motor 54 from damage caused by the
external force EF while allowing a necessary force to be
transmitted from the electric motor 54 to at least one of the
movable member 14 and the linkage 16. The transmitting
structure 62 1s configured to protect the electric motor 54
from damage caused by the external force EF while allowing
the actuation force generated by the electric motor 54 to be
transmitted to at least one of the movable member 14 and the
linkage 16. The torque limiter 60 has a structure different
from a structure of the transmitting structure 62.

[0118] The torque limiter 60 and the transmitting structure
62 are provided between the electric motor 54 and the output
member 56 on a power transmission path TP provided from
the electric motor 34 to the output member 56. The trans-
mitting structure 62 1s provided between the electric motor
54 and the torque limiter 60 on the power transmission path
TP provided from the electric motor 34 to the output
member 36. The torque limiter 60 1s provided between the
transmitting structure 62 and the output member 56 on the
power transmission path TP. The power transmission path
TP 1s defined from the electric motor 54 to the output
member 56 through the transmitting structure 62 and the
torque limiter 60.

[0119] 'The torque limiter 60 and the transmitting structure
62 are configured to transmit the actuation force generated
by the electric motor 54 to at least one of the movable
member 14 and the linkage 16. The torque limiter 60 1s
configured to restricting a force from being transmitted from
one of the movable member 14 and the linkage 16 to the
transmitting structure 62. The transmitting structure 62 1s
configured to restricting a force from being transmaitted from
the torque limiter 60 to the electric motor 54.

[0120] The motor unit 32 further comprises a speed
reducer 63. The speed reducer 63 couples the electric motor
54 and the output member 56 to transmit output torque TO
of the electric motor 34 to the output member 56. In the
present embodiment, the speed reducer 63 includes the
torque limiter 60 and the transmitting structure 62. However,




US 2024/0092456 Al

one of the torque limiter 60 and the transmitting structure 62
can be omitted from the speed reducer 63 1f needed and/or
desired. The speed reducer 63 can include structures other
than the torque limiter 60 and the transmitting structure 62
in additional to the torque limiter 60 and the transmitting
structure 62 11 needed and/or desired.

[0121] The electric motor 54 includes an output shaft 54A.
The electric motor 54 includes a motor gear 54B and a motor
housing 54C. The motor gear 34B 1s fastened to the output
shaft 54A. The electric motor 54 1s configured to rotate the
output shaft 54 A relative to the motor housing 54C about a
motor rotational axis A9. The electric motor 34 1s configured
to generate the output torque TO.

[0122] As seen in FIG. 9, the electric motor 54 1s coupled
to the transmitting structure 62. The electric motor 54 1s
coupled to the transmitting structure 62 via at least one gear.
The speed reducer 63 includes gears G1, G2, G3, G4, and
(5. Namely, the motor unit 32 includes the gears G1 to G5.
The electric motor 54 1s coupled to the transmitting structure
62 via the gears G1 to GS. The gear G1 meshes with the
motor gear 548 of the electric motor 54. The gear G2 1s
rotatable along with the gear G1 relative to the housing 38
(see e.g., FIG. 16). The gear G2 meshes with the gear G3.
The gear G4 1s rotatable along with the gear G3 relative to
the housing 38 (see e.g., FIG. 16). The gear G4 meshes with
the gear G5. The transmitting structure 62 1s coupled to the
gear G5 to receive the actuation force generate by the
clectric motor 54 via the gears G1 to GS.

[0123] The transmitting structure 62 1s coupled to the
torque limiter 60. The transmitting structure 62 1s coupled to
the torque limiter 60 via at least one gear. The speed reducer
63 includes gears G6 and G7. Namely, the motor umt 32
turther comprises the gear G7. The transmitting structure 62
1s coupled to the torque limiter 60 via the gears G6 and G7.
The gear G6 1s coupled to the transmitting structure 62 to
receive a rotational force from the transmitting structure 62.
The gear G7 meshes with the gear G6. The gear G7 1s
coupled to the torque limiter 60 to transmit a rotational force
between the torque limiter 60 and the gear G7.

[0124] As seen 1n FIG. 8, the transmitting structure 62 is
configured to transmit a first torque 11 1 a first load
direction LD1 defined from the electric motor 54 to the
output member 56. The transmitting structure 62 1s config-
ured to transmit the first torque 11 1n the first load direction
L.D1 defined from the output shaft 54 A to the output member
56. The transmitting structure 62 1s configured to transmit
the first torque 11 to the torque limiter 60 1n a state where
first input torque 111 1s applied to the transmitting structure
62 from a device other than the torque limiter 60.

[0125] The transmitting structure 62 1s configured to
receive the first input torque 111 from the electric motor 54
via the gear G5 1n the first load direction LD1. The trans-
mitting structure 62 1s configured to transmit the first torque
T1 to the gear G6 1n the first load direction LD1. The first
torque T1 can also be referred to as first output torque T1.
In the present embodiment, the first torque T1 1s equal to the
first input torque T11. However, the first torque T1 can be
different from the first input torque T11 1f needed and/or
desired.

[0126] The transmitting structure 62 1s configured to trans-
mit a second torque 12 in a second load direction LD?2
defined from the output member 56 to the electric motor 54.
The transmitting structure 62 is configured to transmit the
second torque T2 1n the second load direction LD2 defined
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from the output member 56 to the output shaift 54A. The
transmitting structure 62 1s configured to transmit the second
torque T2 1n a state where second input torque 121 1s applied
from the torque limiter 60 to the transmitting structure 62.
[0127] The transmitting structure 62 1s configured to
receive the second 1put torque 121 from the torque limiter
60 via the gear G6 1n the second load direction LD2. The
transmitting structure 62 1s configured to transmit the second
torque T2 to the gear G5 1n the second load direction LD2.
The second torque T2 can also be referred to as second
output torque 12.

[0128] In the present embodiment, the second torque 12 1s
lower than the second mnput torque 1T12. The second torque
12 can include zero. The second torque T2 can be zero. The
transmitting structure 62 1s configured to reduce the second
input torque 121 to the second torque T2 in the second load
direction LD2. The transmitting structure 62 1s configured to
restrict the second 1nput torque T21 from being transmitted
to the gear G5 via the transmitting structure 62 in the second
load direction LD2. The transmitting structure 62 is config-
ured to restrict a torque from being transmitted to the gear
(G5 1n the second load direction LID2. Thus, the transmitting
structure 62 1s configured not to transmit, to the electric
motor 54, the torque transmitted to the transmitting structure
62 1n the second load direction LD2. However, the second
torque T2 can be higher than zero if needed and/or desired.

[0129] The first torque T1 1s higher than the second torque
12. In other words, the second torque 12 transmitted via the
transmitting structure 62 in the second load direction LD2 1s
lower than the first torque T1 transmitted via the transmitting
structure 62 1n the first load direction LD1. However, the
first torque T1 can be equal to or lower than the second
torque T2 1f needed and/or desired.

[0130] As seen 1n FIG. 8, the speed reducer 63 includes a
gear G8. The gear G8 15 coupled to the torque limiter 60. The
output member 56 includes a shaft 56S and an output gear
(G9. The shait 56S extends along the output rotational axis
AS. The output gear G9 1s coupled to the shaft 56S to rotate
along with the shaft 56S about the output rotational axis AS.
The gear G8 meshes with the output gear (9.

[0131] The torque limiter 60 1s configured to receive third
input torque T31 from the gear G7 1n the first load direction
L.D1. The torque limiter 60 1s configured to transmait third

output torque T32 or limited output torque 133 to the gear
G8 1n the first load direction LD1.

[0132] The torque limiter 60 1s configured to transmit the
third output torque 132 which 1s equal to the third input
torque T31 to the gear G8 1n the first load direction LD1 in
a state where the third mput torque T31 i1s lower than a
torque threshold. The torque limiter 60 i1s configured to
transmit the limited output torque 133 which 1s lower than
the third input torque 131 to the gear G8 in the first load
direction LD1 1n a state where the third mput torque 131 1s
equal to or higher than the torque threshold. The torque
limiter 60 1s configured to reduce the third input torque T31
to the limited output torque T33 1n the state where the third

mput torque T31 1s equal to or higher than the torque
threshold.

[0133] In the present embodiment, the limited output
torque 133 1s lower than the torque threshold. The limited
output torque 133 can include zero. The lmmited output
torque 133 can be zero or approximately zero. However, the
limited output torque 133 can be higher than zero 11 needed
and/or desired.
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[0134] The torque limiter 60 1s configured to receive the
third mput torque 131 from the electric motor 54 via the
transmlttmg structure 62 and the gears G1 to G7. The torque
threshold 1s higher than a possible maximum value of the
third mput torque 131. Thus, the torque limiter 60 1s
configured to transmit the output torque 133 to the gear G8
when the torque limiter 60 receives the third mnput torque

131 from the electric motor 54 via the transmitting structure
62 and the gears G1 to G7.

[0135] As seen 1n FIG. 8, the torque limiter 60 1s config-
ured to receive fourth input torque T41 from the gear G8 in
the second load direction LD2. The torque limiter 60 1s
configured to transmit fourth output torque T42 or limited
output torque T43 to the gear G7 1n the second load direction

LD2.

[0136] The torque limiter 60 1s configured to transmit
fourth output torque T42 which 1s equal to the fourth mput
torque T41 to the gear G7 1n the second load direction LD2
in a state where the fourth input torque 141 1s lower than the
torque threshold. The torque limiter 60 i1s configured to
transmit the limited output torque 143 which 1s lower than
the fourth input torque T41 to the gear G7 1n the second load
direction LD2 1n a state where the fourth mput torque 141
1s equal to or higher than the torque threshold. The torque
limiter 60 1s configured to reduce the fourth mput torque 141
to the limited output torque 143 1n the state where the fourth

input torque T41 1s equal to or higher than the torque
threshold.

[0137] In the present embodiment, the limited output
torque 143 1s lower than the fourth output torque 142 and
the torque threshold. The limited output torque 143 can
include zero. The limited output torque T43 can be zero or
approximately zero. The fourth output torque T42 can also
be referred to as third torque T42. The limited output torque
143 can also be referred to as fourth torque T43. The third
torque 142 1s higher than the fourth torque T43. In other
words, the fourth torque T43 1s lower than the third torque
142. However, the limited output torque T43 can be higher
than zero 1f needed and/or desired.

[0138] The fourth input torque T41 1s applied to the torque
limiter 60 from the output member 56 when the external
torque ET 1s applied to the output member 56 from at least
one of the movable member 14 and the linkage 16.

[0139] The torque limiter 60 1s configured to transmit the
third torque T42 1n a state where the torque which 1s input
to the torque limiter 60 1s lower than the torque threshold.
The torque lmmiter 60 i1s configured to transmit the third
torque 142 1n the second load direction LD2 in the state
where the fourth mput torque T41 1s lower than the torque
threshold. The torque limiter 60 1s configured to transmit the
tourth torque T43 1n a state where the torque which 1s 1input
to the torque limiter 60 1s equal to or higher than the torque
threshold. The torque limiter 60 1s configured to transmit the
tourth torque T43 in the second load direction LD2 1n the
state where the fourth 1input torque T41 1s equal to or higher
than the torque threshold. In other words, the torque limiter
60 1s configured to transmit the third torque 142 1in the
second load direction LD2 in a state where the external
torque ET 1s lower than an external torque threshold. The
torque limiter 60 1s configured to transmit the fourth torque
143 1n the second load direction LD2 1n a state where the
external torque E'T 1s equal to or higher than the external
torque threshold. The external torque threshold 1s a standard
for determining the external torque ET applied to the output
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member 56 while the torque threshold i1s a standard for
determining the fourth input torque T41 applied to the torque
limiter 60.

[0140] As seen 1in FIG. 8, the torque limiter 60 includes a
first member 64 and a second member 66. The first member
64 and the second member 66 are movable relative to each
other 1n a state where a torque applied to the torque limiter
60 1s equal to or higher than the torque threshold. The first
member 64 and the second member 66 are movable together
with each other in a state where the torque 1s lower than the
torque threshold. The first member 64 and the second
member 66 contact each other to transmit the third torque
142 between the first member 64 and the second member 66
in the state where the torque 1s lower than the torque
threshold. The first member 64 and the second member 66
are configured to transmit the fourth torque T43 between the
first member 64 and the second member 66 in the state

where the torque 1s equal to or higher than the torque
threshold.

[0141] The first member 64 and the second member 66
slidably contacts with each other to transmit the third torque
142 between the first member 64 and the second member 66
in a state where the torque 1s lower than the torque threshold.
The first member 64 and the second member 66 are movable
relative to each other in a state where the third input torque
131 applied to the first member 64 1s equal to or higher than
the torque threshold. The first member 64 1s movable
relative to the second member 66 1n the state where the third
input torque T31 applied to the first member 64 1s equal to
or higher than the torque threshold. The first member 64 and
the second member 66 arec movable together with each other

in a state where the third mput torque T31 1s lower than the
torque threshold.

[0142] The first member 64 and the second member 66 are
movable relative to each other in a state where the fourth
input torque T41 applied to the torque limiter 60 1s equal to
or higher than the torque threshold. The second member 66
1s movable relative to the first member 64 1n the state where
the fourth 1nput torque T41 applied to the second member 66
1s equal to or higher than the torque threshold. The first
member 64 and the second member 66 are movable together
with each other in a state where the fourth input torque T41
1s lower than the torque threshold.

[0143] The gear G7 i1s fastened to the first member 64 to
transmit the torque from the transmitting structure 62 to the
first member 64. In the present embodiment, the gear G7 1s
integrally provided with the first member 64 as a one-piece
umitary member. However, the gear G7 can be a separate
member from the first member 64 if needed and/or desired.

[0144] The second member 66 1s configured to transmit
the third torque 142 to the first member 64 in the second load
direction L.D2 defined from the output member 56 to the
clectric motor 34 1n a state where the external torque ET
which 1s 1nput to the output member 56 1s lower than the
external torque threshold. The second member 66 1s con-
figured to transmit the fourth torque T43 to the first member
64 in the second load direction LD2 1n a state where the
external torque ET 1s equal to or larger than the external
torque threshold.

[0145] The first member 64 slidably contacts the second
member 66 to transmit the third torque T42 between the first
member 64 and the second member 66 1n the state where the
external torque E'T which 1s mput to the output member 56
1s lower than the external torque threshold. The first member
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64 slidably contacts the second member 66 to transmit the
fourth torque 143 between the first member 64 and the
second member 66 in the state where the external torque ET
1s equal to or higher than the external torque threshold.
[0146] The torque limiter 60 has a limiter rotational axis
A6. The first member 64 1s rotatable relative to the housing
38 (see e.g., FIG. 7) about the limiter rotational axis A6. The
second member 66 1s rotatable relative to the housing 38 (see
e.g., FIG. 7) about the limiter rotational axis A6. The first
member 64 and the second member 66 are rotatable relative
to each other about the limiter rotational axis A6 1n the state
where the torque applied to the torque limiter 60 1s equal to
or higher than the torque threshold. The first member 64 and
the second member 66 are rotatable together with each other
about the limiter rotational axis A6 in the state where the
torque applied to the torque limiter 60 1s lower than the
torque threshold.

[0147] As seen in FIG. 10, the torque limiter 60 includes
a support shaft 67. The support shaft 67 extends along the
limiter rotational axis A6. The support shait 67 1s rotatably
supported by the housing 38 (see e.g., FIG. 7). The first
member 64 1s rotatable relative to the support shatt 67 about
the limiter rotational axis A6. The second member 66 1s
coupled to the support shait 67 to rotate along with the
support shait 67 about the limiter rotational axis A6. The
support shatt 67 movably supports the second member 66.
The second member 66 1s movable relative to the support
shaft 67 along the limiter rotational axis A®.

[0148] The gear G8 1s coupled to the support shaft 67. In
the present embodiment, the gear G8 1s integrally provided
with the support shait 67 as a one-piece unitary member.
However, the gear G8 can be a separate member from the
support shait 67 11 needed and/or desired.

[0149] The gear G8 meshes with the output gear G9 of the
output member 56. Thus, the output member 56 1s rotated
about the output rotational axis AS in response to rotation of
the second member 66 and the support shaft 67 about the
limiter rotational axis A6. The second member 66 and the
support shait 67 are rotated about the limiter rotational axis
A6 1n response to rotation of the output member 56 about the
output rotational axis AS.

[0150] As seen 1n FIG. 10, the torque limiter 60 includes
a guide member 76. The guide member 76 1s coupled to the
support shatt 67 to guide the second member 66 along the
limiter rotational axis A6. The guide member 76 1s coupled
to the support shaft 67 to rotate along with the support shaft
6’7 about the limiter rotational axis A6. The guide member 76
1s fastened to the support shaft 67.

[0151] The support shaft 67 includes a splined part 67A.
The guide member 76 includes a splined hole 76A. The
splined part 67A of the support shaft 67 meshes with the
sphned hole 76 A of the guide member 76. The splined part
67A 1s fastened to the splined hole 76 A with a fastening
structure such as press- -fitting and an adhesive agent. Thus,
the guide member 76 1s fastened to the support shait 67 via
the splined part 67A and the splined hole 76 A. The guide
member 76 1s coupled to the support shaft 67 to rotate along,
with the support shaft 67 about the limiter rotational axis A6.

[0152] The guide member 76 includes a guide base 768
and at least one first guide part 76G. The guide base 768

includes the splined hole 76 A. The guide base 768 has an

annular shape. In the present embodiment, the guide mem-
ber 76 includes at least two first guide part 76G. The first
guide part 76G extends from the guide base 768 along the
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limiter rotational axis A6. The at least two first guide parts
76G are circumierentially spaced apart from each other
about the limiter rotational axis A6.

[0153] The second member 66 includes a base part 66 A
and a second guide part 66G. The base part 66A has an
annular shape. In the present embodiment, the second mem-
ber 66 includes at least two second guide parts 66G. The
second guide part 66G extends from the base part 66 A along
the limiter rotational axis A6. The at least two second guide
parts 66G are circumierentially spaced apart from each other
about the limiter rotational axis A6.

[0154] In the present embodiment, a total number of the
first guide parts 76G 1s three. A total number of the second
guide parts 66G 1s three. However, the total number of the
first guide parts 76G 1s not limited to three. The total number
of the second guide parts 66G 1s not limited to three.

[0155] As seen in FIG. 11, the at least two second guide
parts 66G are engaged with the at least two first guide parts
76G. The second guide part 66G i1s circumierentially pro-
vided between adjacent two guide parts of the at least two
first guide parts 76G. The first guide part 76G 1s circumfier-
entially provided between adjacent two guide parts of the at
least two second guide parts 66G. Thus, the second member
66 1s movable relative to the support shatt 67 and the guide
member 76 along the limiter rotational axis A6 without
rotating relative to the support shaft 67.

[0156] The torque limiter 60 includes a biasing member
78. The biasing member 78 1s configured to bias at least one
of the first member 64 and the second member 66 to
maintain a contact state between the first member 64 and the
second member 66. The biasing member 78 1s configured to
bias at least one of the first member 64 and the second
member 66 to maintain a slidable contact state between the
first member 64 and the second member 66. The biasing
member 78 1s provided between the second member 66 and
the guide member 76. The biasing member 78 1s provided
between the base part 66 A and the guide base 76B. The first
guide parts 76G and the second guide parts 66G are provided
in the biasing member 78.

[0157] As seenin FIG. 12, 1n the present embodiment, the
biasing member 78 includes a coiled wave spring. However,
the biasing member 78 can include other members such as
a disc spring, a coiled spring, and an elastic member (e.g.,
rubber) mstead of or in addition to the coiled wave spring 1t
needed and/or desired. In FIGS. 8 to 11, the biasing member
78 1s depicted 1n a simplified manner.

[0158] As seen i FIG. 11, the biasing member 78 1is
configured to bias the second member 66 toward the first
member 64 to maintain the contact state between the first
member 64 and the second member 66. The biasing member
78 1s configured to bias the second member 66 toward the
first member 64 to maintain the slidable contact state
between the first member 64 and the second member 66.

[0159] However, the biasing member 78 can be configured
to bias the first member 64 toward the second member 66 to
maintain the contact state between the first member 64 and
the second member 66 11 needed and/or desired. The biasing
member 78 can be configured to bias the first member 64 and
the second member 66 toward each other to maintain the
contact state between the first member 64 and the second
member 66 1f needed and/or desired. The biasing member 78
can be configured to bias the first member 64 toward the
second member 66 to maintain the slidable contact state
between the first member 64 and the second member 66 1f
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needed and/or desired. The biasing member 78 can be
configured to bias the first member 64 and the second
member 66 toward each other to maintain the slidable
contact state between the first member 64 and the second
member 66 1f needed and/or desired.

[0160] Asseenin FIGS. 13 and 14, one of the first member
64 and the second member 66 includes a recess. The other
of the first member 64 and the second member 66 includes
a protruding part. In the present embodiment, the {first
member 64 includes a recess 64R. The second member 66
includes a recess 66R. The base part 66A of the second
member 66 includes the recess 66R. The first member 64
includes a protruding part 64P. The second member 66
includes a protruding part 66P. The base part 66A of the
second member 66 includes the protruding part 66P.

[0161] More specifically, the first member 64 includes at
least two recesses 64R. The second member 66 includes at
least two recesses 66R. The base part 66A of the second
member 66 includes the at least two recesses 66R. The first
member 64 includes at least two protruding parts 64P. The
second member 66 includes at least two protruding parts
66P. The base part 66 A of the second member 66 includes
the at least two protruding parts 66P. The recess 64R 1s
provided between adjacent two protruding parts of the at
least two protruding parts 64P. The recess 66R 1s provided
between adjacent two protruding parts of the at least two
protruding parts 66P. However, only one of the first member
64 and the second member 66 can include a recess 11 needed
and/or desired. Only the other of the first member 64 and the
second member 66 can include a protruding part 1f needed
and/or desired.

[0162] As seen in FIG. 11, the protruding part 64P is
configured to be engaged 1n the recess 66R to transmit the
third torque T42 between the first member 64 and the second
member 66 1n the state where the torque (e.g., the fourth
input torque T41) 1s lower than the torque threshold. The
protruding part 64P 1s configured to be disengaged from the
recess 66R to transmit the fourth torque T43 between the
first member 64 and the second member 66 in the state
where the torque (e.g., the fourth mput torque 1T41) 1s equal
to or higher than the torque threshold.

[0163] The protruding part 66P 1s configured to be
engaged 1n the recess 64R to transmit the third torque 142
between the first member 64 and the second member 66 in
the state where the torque (e.g., the fourth mput torque T41)
1s lower than the torque threshold. The protruding part 66P
1s configured to be disengaged from the recess 64R to
transmit the fourth torque T43 between the first member 64
and the second member 66 1n the state where the torque (e.g.,
the fourth mput torque T41) 1s equal to or higher than the
torque threshold.

[0164] As seen in FIG. 15, the protruding part 64P
includes a first inclined surface 64PA and a second inclined
surface 64PB. The first inclined surface 64PA and the second
inclined surface 64PB at least partlally define the recess
64R. The first inclined surface 64PA i1s non- parallel and
non-perpendicular to the limiter rotational axis A6. The
second inclined surface 64PB 1s non-parallel and non-
perpendicular to the limiter rotational axis A6.

[0165] The protruding part 66P includes a first inclined

surface 66 PA and a second inclined surtace 66PB. The first

inclined surface 66PA and the second inclined surface 66PB
at least partially define the recess 66R. The first inclined
surface 66PA 1s non-parallel and non-perpendicular to the
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limiter rotational axis A6. The second inclined surtace 66PB
1s non-parallel and non-perpendicular to the limiter rota-
tional axis A6.

[0166] The first inclined surface 64PA 1s contactable with
the first mnclined surface 66PA. The second inclined surface
64PB 1s contactable with the second inclined surface 66PB.
The first inclined surface 64PA 1s 1n contact with the first
inclined surface 66PA 1n a state where the protruding part
64P 1s provided in the recess 66R and the protruding part
66P 1s provided in the recess 64R. The second inclined
surface 64PB 1s 1n contact with the second 1nclined surface
66PB 1n a state where the protruding part 64P 1s provided 1n

the recess 66R and the protruding part 66P 1s provided in the
recess 64R.

[0167] As seen in FIG. 15, the second member 66 1s
movable relative to the first member 64 between a first
position P11 and a second position P12 1n an axial direction
D1 parallel to the limiter rotational axis A6. For example, the
first position P11 and the second position P12 are defined
based on an end of the protruding part 66P. However, the
first position P11 and the second position P12 can be defined
based on another part of the second member 66.

[0168] The protruding part 64P 1s configured to be
engaged 1n the recess 66R to transmit the third torque 142
between the first member 64 and the second member 66 in
a state where the second member 66 1s 1n the first position
P11 relative to the first member 64. The protruding part 66P
1s configured to be engaged 1n the recess 64R to transmit the
third torque 142 between the first member 64 and the second
member 66 1n the state where the second member 66 1s 1n the
first position P11 relative to the first member 64. Specifi-
cally, the protruding part 64P 1s configured to be at least
partially provided between adjacent two protruding parts of
the protruding parts 66P to transmit the third torque T42
between the first member 64 and the second member 66 in
the state where the second member 66 1s 1n the first position
P11 relative to the first member 64. The protruding part 66P
1s configured to be at least partially provided between
adjacent two protruding parts of the protruding parts 64P to
transmit the third torque T42 between the first member 64
and the second member 66 1n the state where the second
member 66 1s 1 the first position P11 relative to the first
member 64. More specifically, the first inclined surface

64PA 1s 1n contact with the second incline surface 66PA to
transmit the third torque T42 between the first member 64
and the second member 66 1n the state where the second
member 66 1s 1 the first position P11 relative to the first
member 64. The first inclined surface 64PB 1s 1n contact
with the second incline surface 66PB to transmit the third
torque 142 between the first member 64 and the second
member 66 1n the state where the second member 66 1s 1n the
first position P11 relative to the first member 64.

[0169] The protruding part 64P 1s provided in the recess
66R 1n a state where the second member 66 1s 1n the first
position P11. The protruding part 66P 1s provided in the
recess 64R 1n a state where the second member 66 1s 1n the
first position P11. The second member 66 1s maintained 1n
the first position P11 by the biasing force of the biasing
member 78 1n a state where the torque 1s not input to the first
member 64 and the second member 66.

[0170] When the torque 1s input to one of the first member
64 and the second member 66, one of the first inclined
surface 64PA and the second inclined surface 64PB of the

protruding part 64P guides the protruding part 66P to an
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axial end of the protruding part 64P to disengage the
protruding part 66P from the recess 64R 1n the state where
the torque 1s equal to or higher than the torque threshold.
Namely, when the torque 1s input to one of the first member
64 and the second member 66, one of the first inclined
surface 64PA and the second inclined surface 64PB of the
protruding part 64P guides the protruding part 66P to the
axial end of the protruding part 64P to move the second
member 66 from the first position P11 to the second position
P12 against the biasing force of the biasing member 78 1n the
state where the torque 1s equal to or higher than the torque

threshold.

[0171] The protruding part 66P moves from the axial end
of the protruding part 64P into the recess 66R along one of
the first inclined surface 64PA and the second inclined
surface 64PB of the protruding part 64P in the state where
the torque 1s equal to or higher than the torque threshold,
moving the second member 66 from the second position P12
to the first position P11. The protruding parts 66P are
repeatedly disengaged from and engaged with the recesses
64R while one of the first member 64 and the second
member 66 receives the torque which 1s equal to or higher
than the torque threshold, allowing the first member 64 and
the second member 66 to rotate relative to each other about
the limiter rotational axis A6.

[0172] While the disengagement and the engagement
between the protruding parts 66P and the recesses 64R are
repeated, the fourth torque T43 1s transmitted between the
first member 64 and the second member 66. The fourth
torque T43 depends on rotational resistance generated by the
protruding parts 64P, the protruding parts 66P, the recesses
64R, and the recesses 66R while the first member 64 and the
second member 66 rotate relative to each other. For
example, the fourth torque 143 1s substantially zero.

[0173] The structure of the torque limiter 60 1s not limited
to the illustrated embodiment. The torque limiter 60 can

have other structures such as a friction torque limiter and a
ball clutch.

[0174] As seenin FIG. 16, the torque limiter 60 1s entirely
disposed 1nside the housing 38 of the motor unit 32. The
torque limiter 60 1s entirely disposed in the internal space
38S of the housing 38. However, the torque limiter 60 can
be partially disposed 1nside the housing 38 of the motor unit
32 1f needed and/or desired. The torque limiter 60 can be
partially disposed in the internal space 38S of the housing 38
if needed and/or desired.

[0175] The transmitting structure 62 has a transmitting-
structure rotational axis A7. In the present embodiment, the
limiter rotational axis A6 1s not coincident with the trans-
mitting-structure rotational axis A7. The limiter rotational
axis A6 1s oflset from the transmitting-structure rotational
axis A7. The limiter rotational axis A6 is parallel to the
transmitting-structure rotational axis A7. However, the lim-
iter rotational axis A6 can be non-parallel to the transmut-
ting-structure rotational axis A7 1f needed and/or desired.
The limiter rotational axis A6 can be coincide with the
transmitting-structure rotational axis A7 if needed and/or
desired.

[0176] As seen in FIG. 17, the transmitting structure 62
includes a first race 80 and a second race 81. The first race

80 1s secured to the housing 38. The second race 81 extends

along the transmitting-structure rotational axis A7. The
second race 81 1s rotatable relative to the first race 80 about

the transmitting-structure rotational axis A7. The first race
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80 1s at least partially provided radially outwardly of the
second race 81. The second race 81 1s at least partially
provided radially inwardly of the first race 80.

[0177] The first race 80 includes an outer race 83 having
an annular shape. The second race 81 includes an 1nner race
81A. The mmner race 81A 1s at least partially provided
radially mwardly of the outer race 83. The first race 80
includes a hole 80H. The second race 81 extends through the
hole 80H along the transmuitting-structure rotational axis A7.
The second race 81 includes a rod part 81B. The rod part
81B extends from the inner race 81 A along the transmitting-
structure rotational axis A7. The rod part 81B extends
through the hole 80H of the first race 80 along the trans-
mitting-structure rotational axis A7.

[0178] The transmitting structure 62 includes a first inter-
mediate element 84. The first intermediate element 84 1s at
least partially provided between the first race 80 and the
second race 81. In the present embodiment, the first inter-
mediate element 84 1s entirely provided between the first
race 80 and the second race 81. However, the first interme-
diate element 84 can be partially provided between the first
race 80 and the second race 81 1f needed and/or desired.

[0179] As seen 1n FIG. 18, the first intermediate element
84 1ncludes a first rotatable member 84A and a second
rotatable member 84B. In the present embodiment, the first
intermediate element 84 includes at least two first rotatable
members 84A and at least two second rotatable members
84B. A total number of the first rotatable members 84 A 1s
s1X. A total number of the second rotatable members 84B 1s
s1X. The first rotatable member 84A has a columnar shape.
The second rotatable member 84B has a columnar shape.

[0180] However, the total number of the first rotatable
members 84 A 1s not limited to six. The total number of the
second rotatable members 84B 1s not limited to six. The
structure of the first intermediate element 84 1s not limited
to the first rotatable member 84 A and the second rotatable
member 84B. One of the first rotatable member 84A and the
second rotatable member 84B can be omitted from the first
intermediate element 84 1t needed and/or desired. The first
rotatable member 84A can have shapes other than the
columnar shape 11 needed and/or desired. The second rotat-
able member 84B can have shapes other than the columnar
shape 11 needed and/or desired.

[0181] The first rotatable member 84A 1s at least partially
provided between the first race 80 and the second race 81.
The second rotatable member 84B 1s at least partially
provided between the first race 80 and the second race 81.
In the present embodiment, the first rotatable member 84 A
1s entirely provided between the first race 80 and the second
race 81. The second rotatable member 84B 1s entirely
provided between the first race 80 and the second race 81.
However, the first rotatable member 84A can be partially
provided between the first race 80 and the second race 81 it
needed and/or desired. The second rotatable member 84B
can be partially provided between the first race 80 and the
second race 81 1f needed and/or desired.

[0182] The first rotatable members 84A and the second
rotatable members 84B are alternatingly arranged in a
circumierential direction D3 about the transmitting-structure
rotational axis A7. The first rotatable members 84A and the
second rotatable members 84B are spaced apart from each
other 1n the circumierential direction D3.

[0183] The first race 80 includes an inner peripheral
surface 80A. The second race 81 includes at least two
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contact surfaces 81C. A total number of the contact surtaces
81C 1s six. The contact surface 81C includes a flat surface.
However, the total number of contact surfaces 81C 1s not
limited to six. The contact surface 81C can have shapes other
than the flat surtace 1t needed and/or desired.

[0184] The first rotatable member 84A and the second
rotatable member 84B are provided between the inner
peripheral surface 80A of the first race 80 and the contact
surface 81C of the second race 81. The first rotatable
member 84A and the second rotatable member 84B are
contactable with the inner peripheral surface 80A of the first
race 80 and the contact surface 81C of the second race 81.

[0185] The first intermediate element 84 includes at least
one mntermediate-member group 84G consisting of the first
rotatable member 84A and the second rotatable member
84B. In the present embodiment, the first intermediate
clement 84 includes six intermediate-member groups 84G
cach consisting of the {first rotatable member 84A and the
second rotatable member 84B. The intermediate-member
group 84G 1s at least partially provided between the 1nner
peripheral surface 80A of the first race 80 and the contact
surface 81C of the second race 81. The mtermediate-mem-
ber group 84G 1s spaced apart from each other in the
circumierential direction D3. The intermediate-member
groups 84G respectively correspond to the contact surfaces
81C of the second race 81. However, a total number of the
intermediate-member groups 84G consisting of the {first
rotatable member 84 A and the second rotatable member 848
1s not limited to six.

[0186] The transmitting structure 62 includes at least one
biasing element 85. The biasing element 85 1s configured to
bias the first rotatable member 84 A and the second rotatable
member 848 to move away from each other. In the present
embodiment, the transmitting structure 62 includes at least
two biasing elements 85. The biasing element 83 1s provided
between the first rotatable member 84A and the second
rotatable member 84B of the intermediate-member group
84(G to bias the first rotatable member 84A and the second
rotatable member 84B to move away from each other. A total
number of the biasing elements 85 1s six. The biasing
clement 85 includes a spring such as a coiled spring and a
leat spring. However, the biasing element 85 can include
members other than the spring (e.g., an elastic member such
as rubber) 1f needed and/or desired. The total number of the
biasing elements 83 1s not limited to six.

[0187] The contact surtace 81C of the second race 81
includes a first circumferential end 81C1 and a second
circumierential end 81C2. The contact surface 81C extends
between the first circumterential end 81C1 and the second
circumferential end 81C2. The first circumferential end
81C1 1s closer to the first rotatable member 84A than the
second circumiterential end 81C2. The second circumieren-
tial end 81C2 1s closer to the second rotatable member 84B
than the first circumterential end 81C1.

[0188] A first radial distance DS1 1s radially defined

between the 1nner peripheral surface 80A of the first race 80
and the first circumferential end 81C1 of the contact surtace
81C of the second race 81. A second radial distance DS2 i1s
radially defined between the mner peripheral surface 80A of
the first race 80 and the second circumfterential end 81C2 of
the contact surface 81C of the second race 81. The first
rotatable member 84 A has a first diameter DM1. The second
rotatable member 84B has a second diameter DM?2. The first
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radial distance DS1 1s shorter than the first diameter DM1.
The second radial distance DS2 1s shorter than the second
diameter DM2.

[0189] The biasing clement 85 biases the {first rotatable
member 84A to keep the first rotatable member 84A 1n
contact with the inner peripheral surface 80A of the first race
80 and the contact surface 81C of the second race 81 because
of the biasing force of the biasing element 75. The biasing
clement 85 biases the second rotatable member 84B to keep
the second rotatable member 84B 1n contact with the inner
peripheral surface 80A of the first race 80 and the contact
surface 81C of the second 72 because of the biasing force of
the biasing element 85.

[0190] As seen in FIG. 19, the transmitting structure 62
includes a second intermediate element 86. The second
intermediate element 86 1s at least partially provided
between the first race 80 and the second race 81. In the
present embodiment, the second intermediate element 86 1s
partially provided between the first race 80 and the second
race 81. However, the second intermediate element 86 can
be entirely provided between the first race 80 and the second
race 81.

[0191] The second intermediate element 86 1s rotatable
relative to the first race 80 about the transmitting-structure
rotational axis A7. The second mtermediate element 86
includes a shaft 88. The shaft 88 extends along the trans-
mitting-structure rotational axis A7. The second race 81
includes a support hole 81H. The shait 88 1s rotatably
provided in the support hole 81H.

[0192] The second intermediate element 86 includes a
coupling member 90. The coupling member 90 1s secured to
the shaft 88. The coupling member 90 1s a separate member
from the shaft 88. However, the coupling member 90 can be
integrally provided with the shaft 88 as a one-piece unitary
member 1f needed and/or desired.

[0193] The coupling member 90 includes a base part 92,
at least two intermediate parts 94, and at least two trans-
mitting parts 96. The base part 92 1s secured to the shaft 88.
The base part 92 extends radially outwardly from the shaft
88. The intermediate part 94 extends from the base part 92
along the transmitting-structure rotational axis A7. The
intermediate part 94 1s at least partially provided between
the first race 80 and the second race 81. The second race 81
includes at least two transmitting holes 81D. The transmiut-
ting part 96 1s provided in the transmitting hole 81D of the
second race 81. The transmitting part 96 1s contactable with
the second race 81 to transmit rotation between the second
race 81 and the second intermediate element 86 about the
transmitting-structure rotational axis A7.

[0194] As seen 1in FIG. 18, a total number of the interme-
diate parts 94 1s si1x. A total number of the transmitting parts
96 15 s1x. A total number of the transmitting hole 81D 1s six.
However, the total number of the intermediate parts 94 1s not
limited to si1x. The total number of the transmitting parts 96
1s not limited to six. The total number of the transmitting
hole 81D 1s not limited to six.

[0195] The intermediate part 94 1s at least partially pro-
vided between adjacent two groups of the intermediate-
member groups 84 in the circumierential direction D3. The
intermediate part 94 1s at least partially provided between
the first rotatable member 84A of one of the imtermediate-
member groups 84G and the second rotatable member 848
of another of the intermediate-member groups 84G 1n the
circumierential direction D3.
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[0196] In the present embodiment, the base part 92, the at
least two intermediate parts 94, and the at least two trans-
mitting parts 96 are integrally provided with each other as a
one-piece unitary member. However, at least one of the base
part 92, the at least two intermediate parts 94, and the at least
two transmitting parts 96 can be a separate member from
another of the base part 92, the at least two intermediate
parts 94, and the at least two transmitting parts 96 11 needed
and/or desired.

[0197] As seen 1 FIG. 20, the second intermediate ele-
ment 86 1s rotatable relative to the second race 81 about the
transmitting-structure rotational axis A7 from a neutral
position P20 to a first rotational position P21 in a first
circumierential direction D21. As seen in FIG. 21, the
second intermediate element 86 1s rotatable relative to the
second race 81 about the transmitting-structure rotational
axis A7 from the neutral position P20 to a second rotational
position P22 i a second circumierential direction D22
different from the first circumierential direction D21. In the
present embodiment, the second circumierential direction
D22 1s an opposite direction of the first circumierential
direction D21. However, the second circumierential direc-
tion D22 can be a direction different from the opposite
direction of the first circumierential direction D21.

[0198] As seen in FIGS. 18, 20, and 21, the transmitting
part 96 1s contactable with an inner peripheral surface of the
transmitting hole 81D. As seen 1n FIG. 18, the transmitting,
part 96 1s spaced apart from the inner peripheral surface of
the transmitting hole 81D 1n an 1nitial state where the second
intermediate element 86 1s in the neutral position P20. As
seen 1 FIG. 20, the transmitting part 96 1s 1n contact with
the 1nner peripheral surface of the transmitting hole 81D 1n
a first rotation state where the second intermediate element
86 1s 1n the first rotational position P21. As seen 1 FIG. 21,
the transmitting part 96 1s 1n contact with the mner periph-
eral surface of the transmaitting hole 81D 1n a second rotation
state where the second intermediate element 86 1s in the
second rotational position P22.

[0199] As seen i FIGS. 18, 20, and 21, the intermediate
part 94 1s contactable with each of the first rotatable member
84 A and the second rotatable member 84B. As seen 1n FIG.
18, the intermediate part 94 1s spaced apart from each of the
first rotatable member 84 A and the second rotatable member
84B 1n the initial state where the second intermediate
clement 86 1s 1n the neutral position P20. As seen 1n FIG. 20,
the intermediate part 94 1s in contact with the first rotatable
member 84A i1n the first rotation state where the second
intermediate element 86 i1s in the first rotational position
P21. As seen 1 FIG. 21, the intermediate part 94 1s 1n
contact with the second rotatable member 84B in the second
rotation state where the second intermediate element 86 1s in
the second rotational position P22.

[0200] As seen i FIG. 18, the first intermediate element
84 1s configured to restrict the second race 81 from rotating
relative to the first race 80 in the first circumferential
direction D21 with respect to the transmitting-structure
rotational axis A7 when the second race 81 receives a first
rotational force F11 having the second mnput torque 121 in
the first circumiferential direction D21. The first intermediate
clement 84 1s configured to restrict the second race 81 from
rotating relative to the first race 80 1n the second circum-
ferential direction D22 with respect to the transmitting-
structure rotational axis A7 when the second race 81
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receives a second rotational force F12 having the second
iput torque 121 in the second circumierential direction

D22,

[0201] The first intermediate element 84 1s configured to
move toward the first race 80 in response to the first
intermediate element 84 pushed by the second race 81 1n the
first circumierential direction D21 with respect to the trans-
mitting-structure rotational axis A7. The first intermediate
clement 84 1s configured to move toward the first race 80 1n
response to the first intermediate element 84 pushed by the
second race 81 1n the second circumierential direction D22
different from the first circumierential direction D21. The
first intermediate element 84 1s configured to rotate together
with the first race 80 1n a state where the second race 81
pushes the first intermediate element 84 without the second
intermediate element 86 pushing the first intermediate ele-
ment 84. Since the first race 80 1s secured to the housing 38
of the motor unit 32, the first race 80 and the first interme-
diate element 84 are stationary relative to the housing 38
(see e.g., FIG. 16) 1n the state where the second race 81
pushes the first intermediate element 84 without the second
intermediate element 86 pushing the first intermediate ele-
ment 84.

[0202] The first rotatable member 84A 1s configured to
restrict the second race 81 from rotating relative to the first
race 80 i the first circumierential direction D21 with
respect to the transmitting-structure rotational axis A7 when
the second race 81 receives the first rotational force F11 in
the first circumierential direction D21. The second rotatable
member 84B 1s configured to restrict the second race 81
from rotating relative to the first race 80 i1n the second
circumierential direction D22 with respect to the transmit-
ting-structure rotational axis A7 when the second race 81
receives the second rotational force F12 in the second
circumierential direction D22.

[0203] As seen 1in FIG. 18, the contact surface 81C of the

second race 81 1s configured to press the first rotatable
member 84A against the mner peripheral surface 80A of the
first race 80 when the second race 81 receives the first
rotational force F11 1n the first circumierential direction
D21. The first race 80 and the second race 81 are locked by
the first rotatable members 84A when the second race 81
receives the first rotational force F11 1n the first circumiter-
ential direction D21. The first rotatable members 84A 1is
configured to restrict the second race 81 from rotating
relative to the first race 80 i1n the first circumfterential
direction D21 about the transmitting-structure rotational
axis A7 when the second race 81 receives the first rotational
force F11 1n the first circumferential direction D21. Thus, the
first race 80 secured to the housing 38 (see e.g., FIG. 16)
receives the first rotational force F11 transmitted to the
second race 81.

[0204] The contact surface 81C of the second race 81 1s

configured to press the second rotatable member 84B against
the inner peripheral surface 80A of the first race 80 when the
second race 81 receives the second rotational force F12 1n
the second circumierential direction 1D22. The first race 80
and the second race 81 are locked by the second rotatable
members 848 when the second race 81 receives the second
rotational force F12 in the second circumierential direction
D22. The second rotatable members 84B 1s configured to
restrict the second race 81 from rotating relative to the first
race 80 in the second circumierential direction D22 about
the transmitting-structure rotational axis A7 when the sec-
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ond race 81 receives the second rotational force F12 1n the
second circumierential direction D22. Thus, the first race 80
secured to the housing 38 (see e.g., FIG. 16) receives the
second rotational force F12 transmitted to the second race

31.

[0205] The contact surface 81C of the second race 81 1s
configured not to press the first rotatable member 84A
against the inner peripheral surface 80A of the first race 80
when the second race 81 receives the second rotational force
F12 1n the second circumierential direction D22. The first
rotatable members 84A 1s configured not to restrict the
second race 81 from rotating relative to the first race 80 1n
the second circumierential direction D22 about the trans-
mitting-structure rotational axis A7 when the second race 81
receives the second rotational force F12 in the second
circumierential direction D22.

[0206] The contact surface 81C of the second race 81 1s
configured not to press the second rotatable member 84B
against the inner peripheral surface 80A of the first race 80
when the second race 81 receives the first rotational force
F11 1n the first circumferential direction D21. The second
rotatable members 84B 1s configured to restrict the second
race 81 from rotating relative to the first race 80 in the first
circumierential direction D21 about the transmitting-struc-
ture rotational axis A7 when the second race 81 receives the
first rotational force F11 1n the first circumierential direction

D21.

[0207] As seen 1n FIG. 20, the first intermediate element
84 1s configured to move away from the first race 80 1n

response to the first intermediate element 84 pushed by the
second intermediate element 86 1n the first circumierential
direction D21. The first intermediate element 84 1s config-
ured to rotate relative to the first race 80 1n a state where the
second intermediate element 86 pushes the first intermediate
clement 84 without the second race 81 pushing the first
intermediate element 84. The first intermediate element 84 1s
configured to move radially mwardly with respect to the
transmitting-structure rotational axis A7 1n response to the
first intermediate element 84 pushed by the second interme-
diate element 86 in the first circumierential direction D21.

[0208] The second intermediate element 86 1s configured
to move the first intermediate element 84 relative to the
second race 81 1n the first circumferential direction D21 to
allow the second race 81 to rotate relative to the first race 80
in the first circumierential direction D21 along with the
second intermediate element 86 when the second interme-
diate element 86 recerves a first rotational force F21 having
the first input torque T11 1n the first circumierential direction
D21. The first intermediate element 84 1s configured to
rotate relative to the first race 80 together with the second
race 81 and the second intermediate element 86 about the
transmitting-structure rotational axis A7 in the first circum-
ferential direction D21 when the second intermediate ele-
ment 86 receives the first rotational force F21 1n the first
circumiterential direction D21.

[0209] The intermediate part 94 of the second intermediate
clement 86 1s configured to move the first rotatable member
84 A relative to the second race 81 1n the first circumierential
direction D21 in response to a first rotation of the second
intermediate element 86 from the neutral position P20 to the
first rotational position P21 in the first circumierential
direction D21. The transmitting part 96 of the second
intermediate element 86 1s configured to rotate the second
race 81 relative to the first race 80 in the first circumierential
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direction D21 in response to the first rotation of the second
intermediate element 86 from the first rotational position
P21 1n the first circumferential direction D21. The second
race 81, the first intermediate element 84, and the second
intermediate element 86 rotate relative to the first race 80 1n
the first circumferential direction D21 when the second
intermediate element 86 receives the first rotational force
F21 having the first input torque 111 1n the first circumfier-
ential direction D21.

[0210] As seen m FIG. 21, the first intermediate element
84 1s configured to move away from the first race 80 1n
response to the first intermediate element 84 pushed by the
second 1mtermediate element 86 1n the second circumieren-
tial direction D22 different from the first circumierential
direction D21. The first intermediate element 84 1s config-
ured to rotate relative to the first race 80 1n a state where the
second intermediate element 86 pushes the first intermediate
clement 84 without the second race 81 pushing the first
intermediate element 84. The first intermediate element 84 1s
configured to move radially mwardly with respect to the
transmitting-structure rotational axis A7 in response to the
first intermediate element 84 pushed by the second 1interme-
diate element 86 1n the second circumiferential direction

D22,

[0211] The second mtermediate element 86 1s configured
to move the first intermediate element 84 relative to the
second race 81 1n the second circumferential direction D22
to allow the second race 81 to rotate relative to the first race
80 in the second circumierential direction D22 along with
the second intermediate element 86 when the second inter-
mediate element 86 receives a second rotational force F22
having the first input torque T11 1n the second circumier-
ential direction D22. The first intermediate element 84 1s
configured to rotate relative to the first race 80 together with
the second race 81 and the second intermediate element 86
about the transmitting-structure rotational axis A7 in the
second circumferential direction D22 when the second inter-
mediate element 86 receives the second rotational force F22
in the second circumfierential direction D22.

[0212] The mtermediate part 94 of the second intermediate
clement 86 1s configured to move the second rotatable
member 84B relative to the second race 81 1n the second
circumierential direction D22 1n response to a second rota-
tion of the second intermediate element 86 from the neutral
position P20 to the second rotational position P22 in the
second circumierential direction D22. The transmitting part
96 of the second intermediate element 86 1s configured to
rotate the second race 81 relative to the first race 80 1n the
second circumierential direction D22 1n response to the
second rotation of the second intermediate element 86 from
the second rotational position P22 in the second circumier-
ential direction D22. The second race 81, the first interme-
diate element 84, and the second intermediate element 86
rotate relative to the first race 80 1n the second circumier-
ential direction D22 when the second intermediate element
86 receives the second rotational force F22 having the first
iput torque T11 1n the second circumierential direction

D22,

[0213] As seen 1n FIGS. 8, 20, and 21, the transmitting
structure 62 1s configured to transmit the torque in multiple
rotational directions based on a rotational direction of the

output shaft 54 A 1n a state where the transmitting structure
62 transmits the torque 1n the first load direction LD1. The
multiple rotational directions are defined about the trans-
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mitting-structure rotational axis A7. The multiple rotational
directions include the first circumierential direction D21 and
the second circumierential direction D22. The transmitting,
structure 62 1s configured to transmit the first torque T1 1n
the first circumierential direction D21 based on a first
rotational direction D31 of the output shait S4A 1n the state
where the transmitting structure 62 transmits the first torque
11 1n the first load direction LD1. The transmitting structure
62 1s configured to transmit the first torque T1 1n the second
circumierential direction D22 based on a second rotational
direction D32 of the output shait 54 A 1n the state where the
transmitting structure 62 transmits the first torque T1 in the
first load direction LD1. The second rotational direction D32
1s an opposite direction of the first rotational direction D31.

[0214] As seen 1n FIG. 16, the motor umit 32 further
comprises a detection object 100. The motor umt 32 com-
prises a detector 102 configured to detect the detection
object 100. The detection object 100 1s configured to be
detected by the detector 102. The detector 102 1s configured
to detect a position of the detection object 100. The detection
object 100 1s coupled to the support shaft 67 to rotate along
with the support shaft 67 about the limiter rotational axis A6.
The detector 102 1s configured to detect a rotational position
of the detection object 100. Thus, the detector 102 1is
configured to detect a rotational position of the support shaft
67 of the torque limiter 60. The rotational position of the
support shaft 67 corresponds to a position of the movable
member 14 and a gear position of the derailleur RD. Thus,
the detector 102 1s configured to detect the position of the
movable member 14 and the gear position of the derailleur

RD

[0215] In the present embodiment, the detector 102
includes a non-contact detector such as an encoder.
Examples of the encoder include a magnetic sensor (e.g., a
hall sensor) and an optical sensor (e.g., a photo sensor). The
detection object 100 includes a magnetic body (e.g., magnet)
and a light emitter (e.g., a light emitting diode (LED)).
However, the detector 102 can include a contact detector 1f
needed and/or desired. The detection object 100 can include
parts other than the magnetic body or the light emaitter.

[0216] As seen in FIG. 8, the detection object 100 1is
provided on a downstream side with respect to the trans-
mitting structure 62 on the power transmission path TP. The
detection object 100 1s provided on a downstream side with
respect to the torque limiter 60 on the power transmission
path TP. The detection object 100 1s provided on the down-
stream side with respect to the transmitting structure 62 on
the power transmission path TP in the first load direction
L.D1. The detection object 100 1s provided on the down-
stream side with respect to the torque limiter 60 on the
power transmission path TP in the first load direction LD1.

[0217] As seen m FIG. 22, the motor unit 32 mcludes an
electronic controller 104, a motor driver 106, a communi-
cator 108, an informing device 110, and an electric switch
SW. The electronic controller 104 1s electrically connected
to the detector 102, the motor driver 106, the communicator
108, and the mnforming device 110. The power-supply
attachment structure 34 is electrically connected to the
detector 102, the electronic controller 104, the motor driver
106, the communicator 108, and the informing device 110.
The electric power source 36 1s electrically connected to the
detector 102, the electronic controller 104, the motor driver
106, the communicator 108, and the informing device 110
via the power-supply attachment structure 34 to supply
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clectricity to the detector 102, the electronic controller 104,
the motor driver 106, the communicator 108, and the

informing device 110 via the power-supply attachment
structure 34.

[0218] As seen 1n FIG. 22, the electronic controller 104
includes a processor 104P, a memory 104M, a circuit board
104C, and a bus 104D. The processor 104P and the memory
104M are clectrically mounted on the circuit board 104C.
The processor 104P and the memory 104M are electrically
connected to the circuit board 104C via the bus 104D. The

processor 104P 1s electrically connected to the memory
104M wvia the circuit board 104C and the bus 104D.

[0219] For example, the processor 104P includes at least
one of a central processing unit (CPU), a micro processing
umt (MPU), and a memory controller. The memory 104M 1s
clectrically connected to the processor 104P. For example,
the memory 104M includes at least one of a volatile memory
and a non-volatile memory. Examples of the wvolatile
memory include a random-access memory (RAM) and a
dynamic random-access memory (DRAM). Examples of the
non-volatile memory include a read only memory (ROM),
an electrically erasable programmable ROM (EEPROM),
and a hard disc dnive (HDD). The memory 104M 1ncludes
storage areas each having an address. The processor 104P 1s
configured to control the memory 104M to store data in the
storage areas of the memory 104M and reads data from the
storage areas of the memory 104M. The processor 104P can
also be referred to as a hardware processor 104P. The
memory 104M can also be referred to as a hardware memory
104M. The memory 104M can also be referred to as a
computer-readable storage medium 104M.

[0220] The electronic controller 104 1s programed to
execute at least one control algorithm of the derailleur RD.
The memory 104M (e.g., the ROM) stores at least one
program 1ncluding at least one program 1instruction. The at
least one program 1s read into the processor 104P, and
thereby the at least one control algorithm of the derailleur
RD 1s executed based on the at least one program. The
clectronic controller 104 can also be referred to as an
clectronic controller circuit or circuitry 104. The electronic
controller 104 can also be referred to as a hardware elec-
tronic controller 104.

[0221] The structure of the electronic controller 104 1s not
limited to the above structure. The structure of the 22 1s not
limited to the processor 104P, the memory 104M, and the
bus 104D. The electronic controller 104 can be realized by
hardware alone or a combination of hardware and software.
The processor 104P and the memory 104M can be integrated
as a one chip such as an application specific integrated
circuit (ASIC) or a field programmable gate array (FPGA).

[0222] The communicator 108 1s configured to communi-
cate with other devices such as the operating devices 3 and
4 and the derailleur FD. The communicator 108 includes a
wireless communicator WC. The electronic controller 104 1s
clectrically connected to the wireless communicator WC to
control the wireless communicator WC. The electronic
controller 104 1s configured to control the wireless commu-
nicator WC to execute pairing between the wireless com-
municator WC and other wireless communicators of the
operating devices 3 and 4 and the derailleur FD.

[0223] The wireless commumnicator WC 1s electrically con-
nected to the processor 104P and the memory 104M with the
circuit board 104C and the bus 104D. The wireless com-

municator WC includes a signal transmitting circuit or
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circuitry and a signal receiving circuit or circuitry. Thus, the
wireless communicator WC can also be referred to as a
wireless communicator circuit or circuitry WC.

[0224] The wireless communicator WC 1s configured to
superimpose digital signals on carrier wave using a prede-
termined wireless communication protocol to wirelessly
transmit signals. In the first embodiment, the wireless com-
municator WC 1s configured to encrypt signals using a
cryptographic key to generate encrypted wireless signals.
The wireless communicator WC 1ncludes at least one
antenna. The wireless communicator WC 1s configured to
transmit wireless signals via the at least one antenna. The
wireless communicator WC can include at least two anten-
nas. In a case where the wireless communicator WC
includes at least two antennas, the wireless communicator
WC can be configured to wirelessly communicate with
another device of the bicycle 2 via one of the at least two
antennas and to wirelessly communicate with a wireless
device such as a smartphone, a tablet computer, and a
personal computer via another of the at least two antennas.

[0225] The wireless communicator WC 1s configured to
receive wireless signals via the antenna. In the first embodi-
ment, the wireless communicator WC 1s configured to
decode the wireless signals to recognize signals transmitted
from other wireless communicators. The wireless commu-
nicator WC 1s configured to decrypt the wireless signals
using the cryptographic key.

[0226] The operating device 3 1s configured to generate a
control signal 1n response to a user mput. For example, the
operating device 3 includes a first electric switch, a {first
additional electric switch, and a first communicator. The first
clectric switch 1s configured to receive a first user input. The
first additional electric switch 1s configured to receive a first
additional user input. The first communicator 1s configured
to wirelessly transmit a control signal CS11 1n response to
the first user input received by the first electric switch. The
first communicator 1s configured to wirelessly transmit a
control signal CS12 1n response to the first additional user
input received by the first additional electric switch. For
example, the control signal CS11 indicates upshifting of the
derailleur RD. The control signal CS12 indicates downshiit-
ing of the derailleur RD. The operating device 3 can be
configured to transmit control signals via an electric cable if
needed and/or desired.

[0227] The operating device 4 1s configured to generate a
control signal 1n response to a user mput. For example, the
operating device 4 includes a second electric switch, a
second additional electric switch, and a second communi-
cator. The second electric switch 1s configured to receive a
second user mput. The second additional electric switch 1s
configured to receive a second additional user input. The
second communicator 1s configured to wirelessly transmit a
control signal CS21 1n response to the second user input
received by the second electric switch. The second commu-
nicator 1s configured to wirelessly transmit a control signal
CS22 1n response to the second additional user input
received by the second additional electric switch. For
example, the control signal CS21 indicates upshifting of the
derailleur FD. The control signal CS22 indicates downshaiit-
ing of the derailleur FD. The operating device 4 can be
configured to transmit control signals via an electric cable if
needed and/or desired.

[0228] The wireless communicator WC 1s configured to
wirelessly receive the control signals CS11, CS512, CS21,
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and CS22 transmitted from the operating devices 3 and 4.
The electronic controller 104 1s configured to receive the
control signals CS11, CS12, CS21, and CS522 wirelessly
transmitted from the operating devices 3 and 4 via the
wireless communicator WC. The wireless communicator
WC 1s configured to wirelessly communicate with a wireless
communicator of the derailleur FD. The wireless commu-
nicator WC 1s configured to wirelessly transmit, to the
derailleur FD, the control signals CS21 and CS22 transmiut-
ted from the operating device 4. The communicator 108 can
include a wired communicator configured to communicate
with another wired communicator via an electric cable 1f
needed and/or desired.

[0229] The motor driver 106 1s electrically connected to
the electric motor 54 and the electronic controller 104 to
control the electric motor 54 based on the control signals
transmitted from the electronic controller 104. The motor
driver 106 1s configured to control electricity supplied from
the electric power source 36 based on the control signals
CS11 and CS12 transmitted from the electronic controller
104. Namely, the electronic controller 104 1s configured to
control the electric motor 54 based on the control signals
CS11 and CS12 transmitted from the operating devices 3

and 4.

[0230] The wireless communicator WC has a first mode
and a second mode. In the first mode, power consumption of
the wireless communicator WC 1s first power consumption.
In the second mode, the power consumption of the wireless
communicator WC 1s second power consumption. The sec-
ond power consumption 1s lower than the first power con-
sumption. For example, 1 the first mode, the electronic
controller 104 controls electricity to be supplied from the
clectric power source 36 to the signal receiving circuit and
the signal transmitting circuit of the wireless communicator
WC. In the second mode, the electronic controller 104
controls electricity to be supplied from the electric power
source 36 to the signal receiving circuit of the wireless
communicator WC and not to the signal transmitting circuit
of the wireless communicator WC. Thus, in the second
mode, the wireless communicator WC 1s configured to
recognize the control signals CS11, CS12, CS21, and CS22

and not to transmit the control signals CS21 and CS22.

[0231] In the first mode, the electronic controller 104 1s
configured to control the electric motor 34 to move the
movable member 14 from the current gear position to a
target gear position 1n an upshifting direction based on the
control signal CS11 received from the operating device 3 via
the wireless communicator WC. In the first mode, the
clectronic controller 104 1s configured to control the electric
motor 34 to move the movable member 14 from the current
gear position to a target gear position in a downshifting
direction based on the control signal CS12 received from the
operating device 3 via the wireless communicator WC.

[0232] In the first mode, the electronic controller 104 1s
configured to transmit, to the derailleur FD via the wireless
communicator WC, the control signals CS21 and (CS22
received from the operating device 4 via the wireless com-
municator WC. In the first mode, the derailleur FD 1s
configured to change a gear position of the derailleur FD
based on the control signals CS21 and CS522 recerved from
the operating device 4 via the wireless communicator WC.
However, the derailleur FD can be configured to receive the
control signals from the operating device 4 11 needed and/or
desired.
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[0233] The ceclectronic controller 104 1s configured to
change a mode of the wireless communicator WC from the
first mode to the second mode 1f the wireless communicator

WC does not recognize any one of the control signals CS11,
CS12, CS21, and CS22 for a determination time.

[0234] The ceclectronic controller 104 1s configured to
change the mode of the wireless communicator WC from the

second mode to the first mode 1f the wireless communicator
WC recognize one of the control signals CS11, CS12, CS21,
and CS22 1n the second mode. For example, the electronic
controller 104 1s configured to control electricity to be
supplied from the electric power source 36 to the signal
transmitting circuit of the wireless communicator WC 1f the
wireless communicator WC receives a wireless signal 1n the
second mode. The electronic controller 104 can be config-
ured to change the mode of the wireless communicator WC
from the second mode to the first mode 1f the electronic
controller 104 receives a signal from a wake-up sensor for
a determination time. The wake-up sensor i1s configured to
detect motion of the bicycle 2. Examples of the wake-up
sensor 1nclude an acceleration sensor and a vibration sensor.
The electronic controller 104 can be configured to change
the mode of the wireless communicator WC from the first
mode to the second mode 1f the electronic controller 104
does not receive a signal from the wake-up sensor for the
determination time.

[0235] The mforming device 110 1s configured to inform
the user of mnformation relating to the derailleur RD. The
informing device 110 includes an indicator configured to
indicate the information. For example, the indicator includes
a light emitting diode. The mformation includes at least one
of a state of the derailleur RD, a state of the motor unit 32,
a state of the electric power source 36, a state of the electric
motor 54, a state of the electronic controller 104, and a state
of the communicator 108. The imnforming device 110 can be
omitted from the motor unit 32 1f needed and/or desired. The
informing device 110 can include other devices such as a
speaker mstead of or 1n addition to the indicator i1f needed
and/or desired.

[0236] The electric switch SW 1s configured to receive a
user input from the user. The electric switch SW 1s config-
ured to be activated in response to the user input. The
clectric switch SW 1s electrically connected to the electronic
controller 104. The electronic controller 104 1s configured to
recognize the activation of the electric switch SW. The user
input includes a normal press, a long press, and a double
click of the electric switch SW. The electric switch SW 1s
configured to recognize the normal press, the long press, and
the double click of the electric switch SW. For example, the
normal press indicates a change 1n modes of the derailleur
RD, a temporary shifting operation of the derailleur RD
during maintenance, or a wake-up of the wireless commu-
nicator WC. The long press indicates a power-ON or OFF of
the derailleur RD or a pairing mode 1n which the wireless
communicator WC 1s paired with another wireless commu-
nicator of another device such as the operating devices 3 and
4 and the derailleur FD. The electric switch SW can be
omitted from the motor unit 32 11 needed and/or desired.

[0237] The electronic controller 104 is electrically con-
nected to the detector 102 to receive a detection result of the
detector 102. The electronic controller 104 1s configured to
monitor a current gear position of the derailleur RD based on
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the detection result of the detector 102. The electronic
controller 104 1s configured to store the current gear position
in the memory 104M.

[0238] The torque limiter 60 allows the output member 56
to rotate 1n the state where the external torque ET 1s equal
to or higher than the external torque threshold. Thus, the
movable member 14 can be unintentionally moved by the
external force EF caused by the physical contact between the
obstacle and at least one of the movable member 14 and the
linkage 16. The motor unit 32 1s configured to automatically
return the movable member 14 to a previous gear position
which 1s a position before the movable member 14 1s moved
by the external force EF.

[0239] The electronic controller 104 1s configured to peri-
odically momitor the current gear position based on the
detection result of the detector 102. The electronic controller
104 1s configured to periodically determine, based on the
detection result of the detector 102, whether the movable
member 14 1s moved from the current gear position by the
external force EF. The electronic controller 104 1s config-
ured to conclude that the movable member 14 1s moved from
the current gear position by the external force EF if the
detection result of the detector 102 indicates that the mov-
able member 14 1s moved while the electronic controller 104
does not recerve the control signals CS11 and CS12 gener-
ated by the operating device 3.

[0240] If the electronic controller 104 concludes that the
movable member 14 1s moved from the current gear position
by the external force EF, the electronic controller 104
controls the electric motor 54 to return the movable member
14 to the previous gear position. The electronic controller
104 1s configured to control the mmforming device 110 to
inform the user that the movable member 14 1s moved by the
external force EF.

Second Embodiment

[0241] A bicycle component or derailleur RD2 1n accor-
dance with a second embodiment will be described below
referring to FIGS. 23 to 40. The bicycle component or
derailleur RD2 has the same structure and/or configuration
as those of the electric component or derailleur RD except
for the motor unit 32. Thus, elements having substantially
the same function as those 1n the first embodiment will be
numbered the same here and will not be described and/or
illustrated again 1n detail here for the sake of brevity.
[0242] As seen 1n FIGS. 23 and 24, the derailleur RD2
comprises a base member 212, a movable member 14, and
a linkage 216. The base member 212 1s configured to be
coupled to the vehicle body 2A. The movable member 14 1s
movable relative to the base member 212. The coupling part
20 1s movably coupled to the base member 212 via the
linkage 216.

[0243] As seen in FIG. 23, the linkage 216 movably

couples the base member 212 and the movable member 14.
The linkage 216 movably couples the base member 212 and
the coupling part 20. In the present embodiment, the linkage
216 1ncludes an outer link 228 and an inner link 230. The
outer link 228 1s pivotally coupled to the base member 212
about a first pivot axis A21. The outer link 228 1s pivotally
coupled to the movable member 14 about a second p1vot axis
A22. The mner link 230 1s pivotally coupled to the base
member 212 about a third pivot axis A23. The inner link 230
1s pivotally coupled to the movable member 14 about a
fourth pivot axis A24. The first to fourth pivot axes A21 to
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A24 are parallel to each other. However, one of the outer link
228 and the mner link 230 can be omitted from the linkage
216 11 needed and/or desired. The structure of the linkage
216 1s not limited to the above structure. At least one of the
first to fourth pivot axes A21 to A24 can be non-parallel to
another of the first to fourth pivot axes A21 to A24.

[0244] The derailleur RD2 comprises a bumper 231. The

bumper 231 is a separate member from the linkage 216. The
bumper 231 i1s a separate member from the outer link 228
and the mner link 230. The bumper 231 1s detachably and
reattachably attached to the linkage 216 with bumper fas-
teners 231 A. The bumper 231 1s detachably and reattachably
attached to the outer link 228 of the linkage 216 with the
bumper fasteners 231A. The bumper 231 1s attached to the
outer link 228 to reduce contacts between the outer link 22
and obstacles. However, the bumper 231 can be omitted
from the derailleur RD2 11 needed and/or desired.

[0245] As seen 1in FIG. 25, the mner link 230 1s at least
partially provided between the outer link 228 and the
transverse center plane CP of the bicycle 2.

[0246] The derailleur RD comprises a motor unit 232. The
motor unit 232 1s configured to move at least one of the
movable member 14 and the linkage 216 relative to the base
member 212. In the present embodiment, the motor unit 232
1s coupled to the linkage 216 to move the movable member
14 via the linkage 216. The motor unit 232 1s configured to
generate an actuation force and coupled to the linkage 216
to transmit the actuation force to the linkage 216. However,
the motor unit 232 can be directly coupled to the movable
member 14 to move the movable member 14 relative to the
base member 212 1f needed and/or desired. The motor unit
232 can be configured to transmit the actuation force to the
movable member 14 11 needed and/or desired.

[0247] In the second embodiment, as seen 1n FIGS. 23 to
25, the derailleur RD2 does not include a power-supply
attachment structure to which an electric power source 1s to
be attached. As with the derailleur RD of the first embodi-
ment, however, the derailleur RD2 can include a power-
supply attachment structure to which an electric power
source 1s to be attached 11 needed and/or desired.

[0248] As seen 1n FIG. 26, the motor unit 232 includes an
electric connector 237 to which an electric cable EC 1s to be
detachably connected. The motor umt 232 1s configured to
be electrically connected to an electric power source PS via
the electric connector 237 and the electric cable EC. For

example, the electric power source PS 1s mounted to the
vehicle body 2A.

[0249] The motor unit 232 1s provided at one of the base
member 212, the movable member 14, and the linkage 216.
The motor unit 232 1s provided at one of the base member
212 and the linkage 216. In the present embodiment, the
motor unit 232 1s provided at the linkage 216. The motor unit
232 1s provided at the inner link 230. However, the motor
unit 232 can be provided at one of the movable member 14
and the linkage 216 11 needed and/or desired. The motor unit

232 can be provided at the outer link 228 of the linkage 216
if needed and/or desired.

[0250] As seen i FIG. 27, the motor unit 232 includes a

housing 238. The housing 238 is a separate member from the
base member 212. However, the housing 238 can be at least
partially provided integrally with the base member 212 as a
one-piece unitary member.

[0251] The base member 212 includes a first base body
240, a second base body 242, and the fasteners 44. The first

E
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base body 240 i1s configured to be coupled to the vehicle
body 2A with the derailleur fastener 46. The second base
body 242 1s a separate member from the first base body 240.
The second base body 242 1s fastened to the first base body
240 with the fasteners 44 such as screws. The motor unit 232
1s provided between the first base body 240 and the second
base body 242. The housing 238 of the motor unit 232 1s
provided between the first base body 240 and the second
base body 242.

[0252] As seen 1n FIG. 28, the housing 238 includes a first
housing 250 and a second housing 252. The housing 238
includes an internal space 238S. The first housing 250 and
the second housing 252 define the internal space 238S
between the first housing 250 and the second housing 252.
The second housing 2352 1s secured to the first housing 250
with fasteners, for example. The second housing 252 is a
separate member from the first housing 250. However, the
second housing 252 can be integrally provided with the first
housing 250 as a one-piece unitary member 1f needed and/or
desired.

[0253] As seen i FIGS. 27 and 29, the inner link 230
includes a first mner link body 230A, a second inner link
body 230B, and fasteners 230C. The second inner link body
230B 1s secured to the first inner link body 230A with the
tasteners 230C. The motor unit 232 includes a cover 253.
The cover 2353 1s held between the housing 238 and the
second 1nner link body 230B.

[0254] As seen 1n FIGS. 28 and 29, the motor unit 232 1s
at least partially provided between the first inner link body
230A and the second 1mnner link body 230B. The housing 238
1s at least partially provided between the first inner link body
230A and the second inner link body 230B. In the present
embodiment, the motor unit 232 i1s partially provided
between the first mner link body 230A and the second inner
link body 230B. The housing 238 1s partially provided
between the first mner link body 230A and the second inner
link body 230B. However, the motor unit 232 can be entirely
provided between the first inner link body 230A and the
second 1nner link body 230B 1f needed and/or desired. The
housing 238 can be entirely provided between the first inner
link body 230A and the second inner link body 230B 1if
needed and/or desired.

[0255] As seen 1n FIG. 30, the housing 238 includes a
positioning projection 255. The positioming projection 2335
protrudes from the first housing 250. The first mner link
body 230A includes a positioming hole 230H. The position-
ing projection 255 1s at least partially provided in the
positioning hole 230H.

[0256] As seen in FIG. 31, the motor unit 232 for the
bicycle component RD2 comprises the electric motor 54.
The electric motor 34 1s configured to generate the actuation
force using electricity supplied from the electric power
source PS via the electric cable EC (see e.g., FIG. 26). The
clectric motor 54 1s provided 1n the internal space 238S (see
¢.g., FIG. 28) of the housing 238. The electric motor 54 1s
provided between the first housing 250 and the second
housing 252.

[0257] The motor umt 232 for the bicycle component RID2
comprises an output member 256. The electric motor 54 1s
coupled to the output member 256 to rotate the output
member 256 relative to the housing 238 about an output
rotational axis A25. The output member 256 extends along
the output rotational axis A2S.
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[0258] As seen in FIG. 28, the output member 256
includes a first end 256 A and a second end 256B. The output
member 256 extends along the output rotational axis A25
between the first end 256 A and the second end 256B. The
base member 212 includes a first support hole 212A and a
second support hole 212B. The first end 256A 1s provided 1n
the first support hole 212A. The second end 256B is pro-
vided 1n the second support hole 212B. The output member
256 1s rotatable relative to the base member 212 about the
output rotational axis A25.

[0259] The mner link 230 includes a first hole 230D and
a second hole 230E. The first inner link body 230A 1ncludes
the first hole 230D. The second inner link body 230B
includes the second hole 230E. The output member 256
extends through the first hole 230D and the second hole
230E. The inner link 230 1s rotatably supported by the output
member 256 about the output rotational axis A25. Thus, the
output rotational axis A25 1s coincident with the third pivot
axis A23. The output member 256 1s rotatable relative to the
housing 238 about the third pivot axis A23. However, the
output rotational axis A25 can be oilset from the third pivot

axis A23 1f needed and/or desired.

[0260] As seen i FIG. 30, the output member 256 is
spaced apart from the positioning projection 2355 of the
housing 238. The positioning projection 235 1s coupled to
the housing 238 to restrict the housing 238 from rotating
relative to the inner link 230 about the output rotational axis
A25. Thus, the housing 238 is integrally provided with the
inner link 230 as a single unit. As seen 1n FIG. 25, the inner
link 230 and the motor unit 232 are movable together
relative to the base member 212 and the movable member
14. The 1nner link 230 and the motor unit 232 are pivotable
together relative to the base member 212 about the third
pivot axis A23. The mner link 230 and the motor umt 232 are
pivotable together relative to the movable member 14 about
the fourth pivot axis A24.

[0261] As seen 1n FIG. 31, the motor unit 32 includes a
coupling arm 257. The coupling arm 257 1s coupled to the
output member 256 to rotate along with the output member
256 relative to the housing 238 about the output rotational
axis A25. The coupling arm 257 includes a first arm end
257A and a second arm end 257B. The coupling arm 257
extends between the first arm end 257 A and the second arm
end 257B. The first arm end 257A 1s coupled to the output
member 256.

[0262] As seen 1n FIG. 32, the first arm end 257 A 1ncludes
a splined hole 257C. The output member 256 includes a
splined part 256C. The splined part 256C of the output
member 256 meshes with the splined hole 257C of the first
arm end 257A. The splined part 256C 1s fastened to the
splined hole 257C with a fastening structure such as press-
fitting and an adhesive agent. Thus, the coupling arm 257 1s
tastened to the output member 256 via the splined part 256C
and the splined hole 257C. The coupling arm 257 1s coupled
to the output member 256 to rotate relative to the mner link
230 and the housing 238 along with the output member 256
about the output rotational axis A25.

[0263] Asseenin FIGS. 29 and 30, the output member 256
1s rotated relative to the housing 238 about the output
rotational axis A23 in response to the actuation force gen-
crated by the motor unit 232. Thus, the coupling arm 2357 1s
rotated relative to the housing 238 about the output rota-
tional axis A25 1n response to the actuation force generated

by the motor umt 232.

Mar. 21, 2024

[0264] As seen 1n FIG. 31, the second arm end 257B
includes a coupling hole 257D. As seen in FIG. 27, the
second arm end 2578 1s coupled to the first base body 240
of the base member 212. The first base body 240 1s partially
provided 1n the coupling hole 257D of the second arm end
257B. As seen 1n FI1G. 28, the first arm end 257 A 1s coupled
to the base member 212 via the output member 256. Thus,
the coupling arm 2357 1s coupled to the base member 212 to
be stationary relative to the base member 212. The inner link
230 and the motor unit 232 are pivoted relative to the base
member 212 about the third pivot axis A23 1n response to the
actuation force generated by the motor unit 232.

[0265] As seen1n FIG. 27, the external force EF 1s applied
to at least one of the movable member 14 and the linkage
216 1n response to a physical contact between an obstacle
and the at least one of the movable member 14 and the
linkage 216. Thus, the external rotational force ERF having
external torque ET 1s applied to the output member 256 via
the linkage 216 1n response to the external force EF. It 1s
preferable to restrict the external torque ET from being
transmitted from at least one of the movable member 14 and
the linkage 216 to the electric motor 54 (see e.g., FIG. 31).

[0266] As seen in FIG. 31, the motor unit 232 for the
bicycle component RD2 comprises a torque limiter 260 and
the transmitting structure 62. The torque limiter 260 1s
configured to protect the electric motor 54 from damage
caused by the external force EF while allowing a necessary
force to be transmitted from the electric motor 54 to at least
one of the movable member 14 and the linkage 216. The
transmitting structure 62 1s configured to protect the electric
motor 54 from damage caused by the external force EF
while allowing the actuation force generated by the electric
motor 54 to be transmitted to at least one of the movable
member 14 and the linkage 216. The torque limiter 260 has
a structure different from a structure of the transmitting
structure 62.

[0267] The torque limiter 260 and the transmitting struc-
ture 62 are provided between the electric motor 54 and the
output member 256 on a power transmission path TP2
provided from the electric motor 34 to the output member
256. The transmitting structure 62 1s provided between the
clectric motor 54 and the torque limiter 260 on the power
transmission path TP2 provided from the electric motor 54
to the output member 256. The torque limiter 260 1s pro-
vided between the transmitting structure 62 and the output
member 256 on the power transmission path TP2. The
power transmission path TP2 1s defined from the electric
motor 54 to the output member 256 through the transmaitting
structure 62 and the torque limiter 260.

[0268] The torque limiter 260 and the transmitting struc-
ture 62 are configured to transmit the actuation force gen-
crated by the electric motor 54 to at least one of the movable
member 14 and the linkage 216. For example, the torque
limiter 260 1s configured to transmit the actuation force to
the movable member 14 via the linkage 216 1n a normal state
where the movable member 14 1s movable in response to the
actuation force transmitted via the torque limiter 260. How-
ever, the torque limiter 260 1s configured to restrict the
actuation force from being transmitted to the movable
member 14 via the linkage 216 1n an abnormal state where
at least one of the movable member 14 and the linkage 216
1s jammed due to foreign matters. The torque limiter 260 1s
configured to block the actuation force 1n the abnormal state.
The torque limiter 260 1s configured to restricting a force
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from being transmitted from one of the movable member 14
and the linkage 216 to the transmitting structure 62. The
transmitting structure 62 1s configured to restricting a force
from being transmitted from the torque limiter 260 to the
clectric motor 54.

[0269] The motor umit 232 further comprises a speed
reducer 263. The speed reducer 263 couples the electric
motor 54 and the output member 256 to transmit the output
torque TO of the electric motor 54 to the output member
256. The speed reducer 263 has substantially the same
structure as the structure of the speed reducer 63.

[0270] In the present embodiment, the speed reducer 263
includes the torque limiter 260 and the transmitting structure
62. However, one of the torque limiter 260 and the trans-
mitting structure 62 can be omitted from the speed reducer
263 11 needed and/or desired. The speed reducer 263 can
include structures other than the torque limiter 260 and the
transmitting structure 62 in additional to the torque limiter
260 and the transmitting structure 62 if needed and/or
desired.

[0271] As seen in FIG. 31, the electric motor 54 1s coupled
to the transmitting structure 62. The electric motor 54 1s
coupled to the transmitting structure 62 via at least one gear.
The speed reducer 263 includes the gears G1, G2, G3, G4,
and GS5. Namely, the motor unit 232 includes the gears G1

to (5.

[0272] The transmitting structure 62 1s coupled to the
torque limiter 260. The transmitting structure 62 1s coupled
to the torque limiter 260 via at least one gear. The speed
reducer 263 includes gears G6, G27, G28, and G29. Namely,
the motor unit 232 further comprises the gear G29. The
transmitting structure 62 1s coupled to the torque limiter 260
via the gears G6, G27, G28, and G29. The gear G6 1s
coupled to the transmitting structure 62 to receive a rota-
tional force from the transmitting structure 62. The gear G27
meshes with the gear G6. The gear G28 1s rotatable along
with the gear G27. The gear G28 meshes with the gear G29.
The gear G29 1s coupled to the torque limiter 260 to transmut

a rotational force between the torque limiter 260 and the gear
G29.

[0273] As seen in FIG. 31, the transmitting structure 62 1s
configured to transmit the first torque T1 1n the first load
direction LD1 defined from the electric motor 54 to the
output member 256. The transmitting structure 62 1s con-
figured to transmit the first torque 11 1n the first load
direction LD1 defined from the output shaft 54A to the
output member 256. The transmitting structure 62 1s con-
figured to transmit the first torque 11 to the torque limiter
260 1n a state where first input torque T11 1s applied to the
transmitting structure 62 from a device other than the torque
limiter 260.

[0274] The transmitting structure 62 1s configured to
receive the first input torque 111 from the electric motor 54
via the gear GS 1n the first load direction LD1. The trans-

mitting structure 62 1s configured to transmit the first torque
T1 to the gear G6 1n the first load direction LD1.

[0275] The transmitting structure 62 1s configured to trans-
mit the second torque 12 in the second load direction LD?2
defined from the output member 256 to the electric motor
54. The transmitting structure 62 1s configured to transmuit
the second torque 12 in the second load direction D2
defined from the output member 256 to the output shait 54 A.
The transmitting structure 62 is configured to transmit the
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second torque T2 in the state where the second input torque
121 15 applied from the torque limiter 260 to the transmitting
structure 62.

[0276] The transmitting structure 62 1s configured to
receive the second 1mput torque 121 from the torque limiter
260 via the gear G6 1n the second load direction LD2. The
transmitting structure 62 1s configured to transmit the second
torque T2 to the gear G5 1n the second load direction LD2.
[0277] Inthe present embodiment, the second torque 12 1s
lower than the second mnput torque 1T12. The second torque
12 can include zero. The second torque T2 can be zero. The
transmitting structure 62 1s configured to reduce the second
input torque T21 to the second torque 12 1n the second load
direction LD2. The transmitting structure 62 1s configured to
restrict the second input torque T21 from being transmitted
to the gear G5 via the transmitting structure 62 in the second
load direction LD2. However, the second torque T2 can be
higher than zero if needed and/or desired.

[0278] The first torque T1 1s higher than the second torque
12. In other words, the second torque T2 transmitted via the
transmitting structure 62 in the second load direction LD2 1s
lower than the first torque T1 transmitted via the transmitting
structure 62 1n the first load direction LLD1. However, the
first torque T1 can be equal to or lower than the second
torque 12 11 needed and/or desired.

[0279] The torque limiter 260 1s configured to receive the
third 1nput torque T31 from the gear G29 1n the first load
direction LD1. The torque limiter 260 1s configured to

transmit third output torque 132 or the limited output torque
133 to the gear G8 1n the first load direction LD1.

[0280] The torque limiter 260 1s configured to transmuit the
third output torque 132 which 1s equal to the third input
torque T31 to the gear G8 1n the first load direction LD1 1n
the state where the third 1nput torque 131 1s lower than the
torque threshold. The torque limiter 260 1s configured to
transmit the limited output torque 133 which 1s lower than
the third 1nput torque T31 to the gear G8 1n the first load
direction LD1 1n a state where the third input torque 131 1s
equal to or higher than the torque threshold. The torque
limiter 260 1s configured to reduce the third input torque 131
to the limited output torque T33 1n the state where the third

mput torque 131 1s equal to or higher than the torque
threshold.

[0281] In the present embodiment, the limited output
torque 133 1s lower than the torque threshold. The limited
output torque 133 can include zero. The limited output
torque 133 can be zero or approximately zero. However, the
limited output torque T33 can be higher than zero 1f needed
and/or desired.

[0282] The torque limiter 260 1s configured to receive the
third 1nput torque 131 from the electric motor 54 via the
transmitting structure 62 and the gears G1 to G6, G27, G2
and G29. The torque threshold 1s higher than a possible
maximum value of the third mput torque T31. Thus, the
torque limiter 260 1s configured to transmit the output torque
133 to the gear G8 when the torque limiter 260 receives the
third input torque T31 from the electric motor 54 via the
transmitting structure 62 and the gears G1 to G6, G27, G28
and G29.

[0283] The torque limiter 260 1s configured to receive the
fourth mnput torque T41 from the gear G8 in the second load
direction LD2. The torque limiter 260 1s configured to
transmit the fourth output torque T42 or the limited output
torque T43 to the gear G29 1n the second load direction LD2.
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[0284] As seen in FIG. 31, the torque limiter 260 1is
configured to transmit the fourth output torque 142 which 1s
equal to the fourth input torque T41 to the gear G29 1n the
second load direction LD2 1n a state where the fourth 1nput
torque T41 1s lower than the torque threshold. The torque
limiter 260 1s configured to transmit the limited output
torque T43 which 1s lower than the fourth mput torque T41
to the gear G29 1n the second load direction LD2 1n a state
where the fourth mput torque T41 1s equal to or higher than
the torque threshold. The torque limiter 260 1s configured to
reduce the fourth mput torque T41 to the limited output
torque T43 1n the state where the fourth input torque T41 1s
equal to or higher than the torque threshold.

[0285] In the present embodiment, the limited output
torque 143 1s lower than the fourth output torque 142 and
the torque threshold. The limited output torque 143 can
include zero. The limited output torque T43 can be zero or
approximately zero. The fourth output torque T42 can also
be referred to as third torque T42. The limited output torque
143 can also be reterred to as fourth torque T43. The third
torque 142 1s higher than the fourth torque T43. In other
words, the fourth torque T43 1s lower than the third torque
T42. However, the limited output torque 143 can be higher
than zero if needed and/or desired.

[0286] The fourth input torque T41 1s applied to the torque
limiter 260 from the output member 256 when the external
torque ET 1s applied to the output member 256 from at least
one of the movable member 14 and the linkage 216.

[0287] The torque limiter 260 1s configured to transmit the
third torque T42 1n a state where the torque which 1s input
to the torque limiter 260 1s lower than the torque threshold.
The torque limiter 260 1s configured to transmit the third
torque 142 1n the second load direction LD2 in the state
where the fourth mput torque T41 1s lower than the torque
threshold. The torque limiter 260 1s configured to transmit
the fourth torque 143 1n a state where the torque which 1s
input to the torque limiter 260 1s equal to or higher than the
torque threshold. The torque limiter 260 1s configured to
transmit the fourth torque 143 1n the second load direction
[.LD2 1n the state where the fourth mput torque T41 1s equal
to or higher than the torque threshold. In other words, the
torque limiter 260 1s configured to transmuit the third torque
142 1n the second load direction LD2 in the state where the
external torque ET 1s lower than the external torque thresh-
old. The torque limiter 260 1s configured to transmit the
fourth torque T43 1n the second load direction LD2 1n a state
where the external torque E'T 1s equal to or higher than the
external torque threshold. The external torque threshold 1s a
standard for determining the external torque ET applied to
the output member 256 while the torque threshold 1s a
standard for determining the fourth input torque T41 applied
to the torque limiter 260.

[0288] As seen 1n FIG. 31, the torque limiter 260 includes
a first member 264 and a second member 266. The first
member 264 has substantially the same structure as the
structure of the first member 64 of the torque limiter 60
described 1n the first embodiment. The second member 266
has substantially the same structure as the structure of the

second member 66 of the torque limiter 60 described 1n the
second embodiment.

[0289] The first member 264 and the second member 266

are movable relative to each other 1n a state where a torque
applied to the torque limiter 260 1s equal to or higher than
the torque threshold. The first member 264 and the second
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member 266 are movable together with each other 1n a state
where the torque 1s lower than the torque threshold. The first
member 264 and the second member 266 contact each other
to transmit the third torque 142 between the first member
264 and the second member 266 1n the state where the torque
1s lower than the torque threshold. The first member 264 and
the second member 266 are configured to transmit the fourth
torque 143 between the first member 264 and the second
member 266 in the state where the torque 1s equal to or
higher than the torque threshold.

[0290] The first member 264 and the second member 266
slidably contacts with each other to transmit the third torque

142 between the first member 264 and the second member
266 1n a state where the torque 1s lower than the torque
threshold. The first member 264 and the second member 266
are movable relative to each other 1n a state where the third
input torque 131 applied to the first member 264 1s equal to
or higher than the torque threshold. The first member 264 1s
movable relative to the second member 266 in the state
where the third input torque 131 applied to the first member
264 1s equal to or higher than the torque threshold. The first
member 264 and the second member 266 are movable
together with each other 1n a state where the third input
torque 131 1s lower than the torque threshold.

[0291] The first member 264 and the second member 266
are movable relative to each other 1n a state where the fourth
input torque T41 applied to the torque limiter 260 1s equal
to or higher than the torque threshold. The second member
266 1s movable relative to the first member 264 in the state
where the fourth input torque T41 applied to the second
member 266 1s equal to or higher than the torque threshold.
The first member 264 and the second member 266 are
movable together with each other in a state where the fourth
input torque T41 1s lower than the torque threshold.

[0292] The gear G29 1s fastened to the first member 264 to
transmit the torque from the transmitting structure 62 to the
first member 264. In the present embodiment, the gear G29
1s 1ntegrally provided with the first member 264 as a
one-piece unitary member. However, the gear G29 can be a
separate member from the first member 264 if needed and/or
desired.

[0293] The second member 266 1s configured to transmait
the third torque 142 to the first member 264 in the second
load direction LD2 defined from the output member 256 to
the electric motor 34 1n a state where the external torque ET
which 1s mput to the output member 256 1s lower than the
external torque threshold. The second member 266 1s con-
figured to transmit the fourth torque T43 to the first member
264 1n the second load direction LD2 in a state where the
external torque ET 1s equal to or larger than the external
torque threshold.

[0294] The first member 264 slidably contacts the second
member 266 to transmit the third torque T42 between the
first member 264 and the second member 266 1n the state
where the external torque ET which 1s mput to the output
member 256 1s lower than the external torque threshold. The
first member 264 slidably contacts the second member 266
to transmit the fourth torque 143 between the first member
264 and the second member 266 in the state where the
external torque ET 1s equal to or higher than the external
torque threshold.

[0295] The torque limiter 260 has a limiter rotational axis
A26. The first member 264 1s rotatable relative to the
housing 238 (see e.g., FIG. 28) about the limiter rotational
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axis A26. The second member 266 1s rotatable relative to the
housing 238 (see e.g., FIG. 28) about the limiter rotational
axis A26. The first member 264 and the second member 266
are rotatable relative to each other about the limiter rota-
tional axis A26 1n the state where the torque applied to the
torque limiter 260 1s equal to or higher than the torque
threshold. The first member 264 and the second member 266
are rotatable together with each other about the limiter
rotational axis A26 1n the state where the torque applied to
the torque limiter 260 1s lower than the torque threshold.
[0296] In the present embodiment, the limiter rotational
axis A26 1s coincident with the output rotational axis A2S5
and the third pivot axis A23. However, the limiter rotational
axis A26 can be oflset from at least one of the output
rotational axis A25 and the third pivot axis A23 if needed
and/or desired.

[0297] As seen in FIG. 32, the torque limiter 260 includes
a guide member 276. The guide member 276 1s coupled to
the output member 256 to guide the second member 266
along the limiter rotational axis A26. The guide member 276
1s coupled to the output member 256 to rotate along with the
output member 256 about the limiter rotational axis A26.
The guide member 276 1s movably supported by the output
member 2356.

[0298] The output member 256 includes a splined part
256D. The guide member 276 includes a splined hole 276 A.
The splined part 256D of the output member 256 meshes
with the splined hole 276A of the guide member 276. The
splined part 256D 1s fastened to the splined hole 276A with
a Tastening structure such as press-fitting and an adhesive
agent. Thus, the guide member 276 1s fastened to the output
member 256 via the splined part 267D and the splined hole
276A. The gmde member 276 i1s fastened to the output
member 256 with a fastening structure such as press-fitting,
and an adhesive agent. The guide member 276 1s coupled to
the output member 256 to rotate along with the output
member 256 about the limiter rotational axis A26.

[0299] The guide member 276 includes a guide base 2768
and at least one first guide part 276G. The guide base 2768
includes the splined hole 276 A. The guide base 276B has an
annular shape. In the present embodiment, the guide mem-
ber 276 includes at least two first guide part 276G. The first
guide part 276G extends from the guide base 276B along the
limiter rotational axis A26. The at least two first guide parts
276G are circumierentially spaced apart from each other
about the limiter rotational axis A26.

[0300] The second member 266 includes a base part 266 A
and a second guide part 266G. The base part 266A has an
annular shape. In the present embodiment, the second mem-
ber 266 includes at least two second guide parts 266G. The
second guide part 266G extends from the base part 266A
along the limiter rotational axis A26. The at least two second
guide parts 266G are circumierentially spaced apart from
cach other about the limiter rotational axis A26.

[0301] In the present embodiment, a total number of the
first guide parts 276G 1s three. A total number of the second
guide parts 266G 1s three. However, the total number of the
first guide parts 276G 1s not limited to three. The total

number of the second guide parts 266G 1s not limited to
three.

[0302] As seen in FIG. 33, the at least two second guide
parts 266G are engaged with the at least two first guide parts
276G. The second gwde part 266G 1s circumierentially
provided between adjacent two guide parts of the at least two
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first guide parts 276G. The first guide part 276G 1s circum-
terentially provided between adjacent two guide parts of the
at least two second guide parts 266G. Thus, the second
member 266 1s movable relative to the output member 256
and the guide member 276 along the limiter rotational axis
A26 without rotating relative to the output member 256.

[0303] The torque limiter 260 includes the biasing mem-
ber 78. The biasing member 78 1s configured to bias at least
one of the first member 264 and the second member 266 to
maintain a contact state between the first member 264 and
the second member 266. The biasing member 78 1s config-
ured to bias at least one of the first member 264 and the
second member 266 to maintain a slidable contact state
between the first member 264 and the second member 266.
The biasing member 78 i1s provided between the second
member 266 and the guide member 276. The biasing mem-
ber 78 1s provided between the base part 266 A and the guide

base 276B. The first guide parts 276G and the second guide
parts 266G are provided 1n the biasing member 78.

[0304] In the present embodiment, the biasing member 78
includes a coiled wave spring. However, the biasing member
78 can include other members such as a disc spring, a coiled
spring, and an elastic member (e.g., rubber) 1nstead of or 1n
addition to the coiled wave spring if needed and/or desired.
In FIGS. 31 to 33, the biasing member 78 1s depicted 1n a
simplified manner.

[0305] As seen 1n FIG. 32, the motor unit 232 includes an
adjustment member 279, a first intermediate member 281,
and a second mtermediate member 283. The adjustment
member 279 1s rotatably coupled to the output member 256.
The adjustment member 279 1s coupled to the output mem-
ber 256 to change a distance between the adjustment mem-
ber 279 and the second member 266 1n response to rotation
of the adjustment member 279 relative to the output member
256 about the limiter rotational axis A26. The adjustment
member 279 includes a threaded hole 279A. The output
member 256 includes an externally threaded part 256E. The
externally threaded part 256F is threadedly engaged with the
threaded hole 279A. The externally threaded part 256E and
the threaded hole 279 A are configured to convert the rotation
of the adjustment member 279 to an axial movement of the
adjustment member 279 along the limiter rotational axis
A26. The biasing member 78 i1s provided between the
adjustment member 279 and the second member 266. Thus,
the adjustment member 279 1s configured to change the
biasing force applied from the biasing member 78 to the
second member 266.

[0306] The first intermediate member 281 i1s provided
between the adjustment member 279 and the biasing mem-
ber 78. The first intermediate member 281 1s movably
coupled to the output member 256 along the limiter rota-
tional axis A26. The first intermediate member 281 contacts
the adjustment member 279 to apply rotational resistance to
the adjustment member 279. The adjustment member 279
includes a first friction part 279B. The first intermediate
member 281 includes a second 1friction part 281B. The
second friction part 281F slidably contacts the first friction
part 289B. The first friction part 279B has an annular shape.
The second 1friction part 281B has an annular shape. For
example, the first friction part 279B includes at least two
recesses. The second friction part 281B 1ncludes at least two
protrusions. The at least two recesses of the first friction part
279B and the at least two protrusions of the second friction
part 281B are configured to generate the rotational resistance
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between the adjustment member 279 and the first interme-
diate member 281 and configured to position the adjustment
member 279 relative to the first intermediate member 281 in
one of at least two rotational positions.

[0307] The first intermediate member 281 1ncludes at least
two restriction parts 281C. The at least two restriction parts
281C extends from the second friction part 281B toward the
guide member 276. The guide base 276B includes at least
two restriction recesses 276C. The restriction part 281C 1s
provided 1n the restriction recess 276C to restrict the first
intermediate member 281 from rotating relative to the guide
member 276 about the limiter rotational axis A26 while
allowing the first intermediate member 281 to move relative
to the guide member 276 along the limiter rotational axis
A26.

[0308] The second intermediate member 283 has an annu-
lar shape. The second intermediate member 283 1s provided
between the biasing member 78 and the second member 266.

[0309] As seen 1in FIG. 33, the second intermediate mem-
ber 283 1s provided between the biasing member 78 and the
second guide parts 266G. The second intermediate member
283 contacts the second guide parts 266G. The biasing force
of the biasing member 78 1s applied to the second member
266 via the second intermediate member 283.

[0310] As seen 1n FIG. 34, the second imntermediate mem-
ber 283 1s spaced apart from the first gmide parts 276G of the
guide member 276 1n a state where the second intermediate
member 283 contacts the second guide parts 266G of the
second member 266. Thus, the biasing force of the biasing
member 78 1s applied to the second member 266 via the
second 1ntermediate member 283 without being applied to
the guide member 276.

[0311] As seen in FIG. 35, the biasing member 78 1s
configured to bias the second member 266 toward the first
member 264 to maintain the contact state between the first
member 264 and the second member 266. The biasing
member 78 1s configured to bias the second member 266
toward the first member 264 to maintain the slidable contact

state between the first member 264 and the second member
266.

[0312] However, the biasing member 78 can be configured
to bias the first member 264 toward the second member 266
to maintain the contact state between the first member 264
and the second member 266 1f needed and/or desired. The
biasing member 78 can be configured to bias the first
member 264 and the second member 266 toward each other
to maintain the contact state between the first member 264
and the second member 266 1f needed and/or desired. The
biasing member 78 can be configured to bias the first
member 264 toward the second member 266 to maintain the
slidable contact state between the first member 264 and the
second member 266 11 needed and/or desired. The biasing
member 78 can be configured to bias the first member 264
and the second member 266 toward each other to maintain
the slidable contact state between the first member 264 and
the second member 266 11 needed and/or desired.

[0313] Asseenin FIGS. 36 and 37, one of the first member
264 and the second member 266 includes a recess. The other
of the first member 264 and the second member 266 includes
a protruding part. In the present embodiment, the {first
member 264 includes a recess 264R. The second member
266 1ncludes a recess 266R. The base part 266 A of the
second member 266 includes the recess 266R. The first
member 264 includes a protruding part 264P. The second
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member 66 includes a protruding part 266P. The base part
266 A of the second member 266 1includes the protruding part

2606P.

[0314] More specifically, the first member 264 includes at
least two recesses 264R. The second member 266 1ncludes
at least two recesses 266R. The base part 266 A of the second
member 266 includes the at least two recesses 266R. The
first member 264 includes at least two protruding parts 264P.
The second member 66 includes at least two protruding parts
266P. The base part 266A of the second member 266
includes the at least two protruding parts 266P. The recess
264R 1s provided between adjacent two protruding parts of
the at least two protruding parts 264P. The recess 266R 1s
provided between adjacent two protruding parts of the at
least two protruding parts 266P. However, only one of the
first member 264 and the second member 266 can 1include a
recess 1f needed and/or desired. Only the other of the first
member 264 and the second member 266 can include a
protruding part if needed and/or desired.

[0315] As seen 1n FIG. 33, the protruding part 264P 1is
configured to be engaged 1n the recess 266R to transmit the
third torque T42 between the first member 264 and the
second member 266 1n the state where the torque (e.g., the
fourth input torque T41) 1s lower than the torque threshold.
The protruding part 264P 1s configured to be disengaged
from the recess 266R to transmit the fourth torque 143
between the first member 264 and the second member 266
in the state where the torque (e.g., the fourth iput torque
T41) 1s equal to or higher than the torque threshold.

[0316] The protruding part 266P i1s configured to be
engaged 1n the recess 264R to transmait the third torque 142
between the first member 264 and the second member 266
in the state where the torque (e.g., the fourth mput torque
141) 1s lower than the torque threshold. The protruding part
266P 1s configured to be disengaged from the recess 264R to
transmit the fourth torque T43 between the first member 264
and the second member 266 1n the state where the torque
(e.g., the fourth 1nput torque T41) 1s equal to or higher than
the torque threshold.

[0317] As seen i FIG. 38, the protruding part 264P
includes a first inclined surface 264PA and a second inclined
surface 264PB. The first inclined surface 264PA and the
second 1nclined surface 264PB at least partially define the
recess 264R. The first inclined surtface 264PA 1s non-parallel
and non-perpendicular to the limiter rotational axis A26. The
second inclined surface 264PB 1s non-parallel and non-
perpendicular to the limiter rotational axis A26.

[0318] The protruding part 266P includes a first inclined
surtace 266PA and a second inclined surface 266PB. The
first inclined surface 266PA and the second inclined surface
266PB at least partially define the recess 266R. The first
inclined surface 266PA 1s non-parallel and non-perpendicu-
lar to the limiter rotational axis A26. The second inclined
surface 266PB 1s non-parallel and non-perpendicular to the
limiter rotational axis A26.

[0319] The first inclined surface 264PA 1s contactable with

the first inclined surface 266PA. The second inclined surtface
264PB 1s contactable with the second inclined surtface
266PB. The first inclined surftace 264PA 1s 1in contact with
the first inclined surface 266PA 1n a state where the pro-
truding part 264P 1s provided 1n the recess 266R and the
protruding part 266P 1s provided in the recess 264R. The
second 1nclined surface 264PB 1s 1n contact with the second
inclined surface 266PB 1n a state where the protruding part
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264P 1s provided in the recess 266R and the protruding part
266P 1s provided 1n the recess 264R.

[0320] As seen i FIG. 38, the second member 266 1s
movable relative to the first member 264 between a first
position P11 and a second position P12 1n an axial direction
D1 parallel to the limiter rotational axis A26. The protruding
part 264P 1s configured to be engaged 1n the recess 266R to
transmit the third torque T42 between the first member 264
and the second member 266 1n a state where the second
member 266 1s 1n the first position P11 relative to the first
member 264. The protruding part 266P 1s configured to be
engaged 1n the recess 264R to transmit the third torque T42
between the first member 264 and the second member 266

in the state where the second member 266 1s 1n the first
position P11 relative to the first member 264.

[0321] The protruding part 264P is provided 1n the recess
266R 1n a state where the second member 66 1s in the first
position P11. The protruding part 266P 1s provided in the
recess 264R 1n a state where the second member 266 1s in the
first position P11. The second member 266 1s maintained 1n
the first position P11 by the biasing force of the biasing
member 78 1n a state where the torque 1s not input to the first
member 264 and the second member 266.

[0322] When the torque 1s mnput to one of the first member
264 and the second member 266, one of the first inclined
surtace 264PA and the second inclined surface 264PB of the
protruding part 264P guides the protruding part 266P to an
axial end of the protruding part 264P to disengage the
protruding part 266P from the recess 264R 1n the state where
the torque 1s equal to or higher than the torque threshold.
Namely, when the torque 1s input to one of the first member
264 and the second member 266, one of the first inclined
surface 264PA and the second inclined surface 264PB of the
protruding part 264P guides the protruding part 266P to the
axial end of the protruding part 264P to move the second
member 266 from the first position P11 to the second
position P12 against the biasing force of the biasing member
78 1n the state where the torque 1s equal to or higher than the
torque threshold.

[0323] The protruding part 266P moves from the axial end
of the protruding part 264P into the recess 266R along one
of the first inclined surface 264PA and the second inclined
surface 264PB of the protruding part 264P 1n the state where
the torque 1s equal to or higher than the torque threshold,
moving the second member 266 from the second position
P12 to the first position P11. The protruding parts 266P are
repeatedly disengaged from and engaged with the recesses
264R while one of the first member 264 and the second
member 266 receives the torque which 1s equal to or higher

than the torque threshold, allowing the first member 264 and
the second member 266 to rotate relative to each other about

the limiter rotational axis A26.

[0324] While the disengagement and the engagement
between the protruding parts 266P and the recesses 264R are
repeated, the fourth torque T43 1s transmitted between the
first member 264 and the second member 266. The fourth
torque T43 depends on rotational resistance generated by the
protruding parts 264P, the protruding parts 266P, the
recesses 2064R, and the recesses 266R while the first member
264 and the second member 266 rotate relative to each other.
For example, the fourth torque 143 1s substantially zero.
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[0325] The structure of the torque limiter 260 i1s not
limited to the illustrated embodiment. The torque limiter 260
can have other structures such as a friction torque limiter and

a ball clutch.

[0326] As seen in FIG. 28, the torque limiter 260 1is
entirely disposed inside the housing 238 of the motor unit
232. The torque limiter 260 1s entirely disposed in the
internal space 238S of the housing 238. However, the torque
limiter 260 can be partially disposed 1nside the housing 238
of the motor unit 232 if needed and/or desired. The torque

limiter 260 can be partially disposed in the internal space
238S of the housing 238 11 needed and/or desired.

[0327] The transmitting structure 62 1s entirely disposed
inside the housing 238 of the motor unit 232. The transmiut-
ting structure 62 1s entirely disposed in the internal space
238S of the housing 238. However, the transmitting struc-
ture 62 can be partially disposed inside the housing 238 of
the motor unit 232 1f needed and/or desired. The transmitting

structure 62 can be partially disposed in the internal space
238S of the housing 238 11 needed and/or desired.

[0328] The transmitting structure 62 of the motor unit 232
1s the same as the transmitting structure 62 of the motor unit
32 described 1n the first embodiment. Thus, 1t will not be
described and 1illustrated 1n detail here for the sake of
brevity.

[0329] As seen i FIG. 39, the motor unit 232 further
comprises the detection object 100. The motor unit 232
comprises the detector 102 configured to detect the detection
object 100. The detection object 100 1s configured to be
detected by the detector 102. The detection object 100 1s
coupled to the gears G27 and G28 to rotate along with the
gears (527 and G28 about a rotational axis A28. The detector
102 1s configured to detect a rotational position of the gears
G27 and G28. The gear G28 meshes with the gear G29
coupled to the first member 264. Thus, the detector 102 1s
configured to detect a rotational position of the output
member 256 via the torque limiter 260. The rotational
position of the output member 256 corresponds to a position
of the linkage 216. Thus, the detector 102 1s configured to
detect the position of the linkage 216.

[0330] As seen in FIG. 31, the detection object 100 1s
provided on an upstream side with respect to the torque
limiter 260 on the power transmission path TP2. The detec-
tion object 100 1s provided on the upstream side with respect
to the torque limiter 260 on the power transmission path TP2
in the first load direction LD1. As with the motor umt 32 of
the first embodiment, however, the detection object 100 can
be provided on a downstream side with respect to the torque
limiter 260 on the power transmission path TP2 if needed
and/or desired.

[0331] As seen n FIG. 40, the motor unit 232 includes the
electronic controller 104, the motor driver 106, the commu-
nicator 108, the mforming device 110, and the electric
switch SW. In the motor unit 232, the detection result of the
detector 102 1ndicates the current position of the first mem-
ber 264. Since the detection object 100 1s provided on the
upstream side with respect to the torque limiter 60 on the
power transmission path TP2, however, the detection result
of the detector 102 does not 1indicate the current position of
the movable member 14 after the second member 266 slides
with the first member 264. Thus, the returning control in
which the motor unit 32 automatically returns the movable
member 14 to a previous gear position which 1s a position
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before the movable member 14 1s moved by the external
force EF can be omitted from the control of the electronic
controller 104.

[0332] The communicator 108 i1ncludes a wired commu-
nicator WD. The wired communicator WD 1s configured to
communicate with another wired communicator of another
device such as the derailleur FD via a wired communication
structure WS including the electric cable EC. The wired
communicator WD 1s electrically connected to the electronic
controller 104. The motor unit 232 1s electrically connected
to the electric power source PS and the derailleur FD via the
wired communication structure WS. The derailleurs RD?2
and FD are powered by the electric power source PS.
[0333] The wired communicator WD 1s configured to
communicate with another wired communicator of another
device via the wired communication structure WS using
power line communication (PLC) technology. More specifi-
cally, the wired communication structure WS 1ncludes a
ground line and a voltage line that are detachably connected
to a serial bus that 1s formed by communication interfaces.
In the present embodiment, the wired communicator WD 1s
configured to communicate with the derailleur FD through
the voltage line using the PLC technology. Since the PLC
technology has been known, 1t will not be described 1n detail
here for the sake of brevity.

[0334] The electronic controller 104 1s configured to con-
trol the wired communicator WD to transmit the control
signal CS21 to the derailleur FD via the wired communica-
tion structure WS 1t the wireless communicator WC wire-
lessly receives the control signal CS21 from the operating
device 4. The electronic controller 104 1s configured to
control the wired communicator WD to transmait the control
signal CS22 to the derailleur FD via the wired communica-
tion structure WS 1f the wireless communicator WC wire-
lessly receives the control signal CS22 from the operating
device 4.

Modifications

[0335] In the first embodiment and the modifications
thereot, the torque limiter 60 of the first embodiment
includes the first member 64 includes the protruding parts
64P and the recesses 64R. The second member 66 includes
the protruding parts 66P and the recesses 66R. The protrud-
ing parts 64P are provided in the recesses 66R. The pro-
truding parts 66P are provided in the recesses 64R. However,
the structure of the torque limiter 60 1s not limited to the
structures described the first and second embodiments and
the modifications thereof.

[0336] In the present application, the term “comprising”
and 1ts derivatives, as used herein, are itended to be open
ended terms that specily the presence of the stated features,
clements, components, groups, integers, and/or steps, but do
not exclude the presence of other unstated features, ele-
ments, components, groups, integers and/or steps. This
concept also applies to words of similar meaning, for

2B Y

example, the terms “have,” “include” and their derivatives.

[0337] The terms “member,” “section,” “portion,” “part,”
“element,” “body”” and “structure’” when used 1n the singular

- B 1 - A 1 - B4 4

can have the dual meaning of a single part or a plurality of

parts.

[0338] The ordinal numbers such as “first” and *“second”

recited in the present application are merely identifiers, but
do not have any other meanings, for example, a particular
order and the like. Moreover, for example, the term “first
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clement” 1tself does not imply an existence of “second
element,” and the term “second element” itself does not
imply an existence of “first element.”

[0339] The term “pair of,” as used herein, can encompass
the configuration in which the pair of elements have diflerent
shapes or structures from each other in addition to the
configuration 1 which the pair of elements have the same
shapes or structures as each other.

[0340] The terms “a” (or “an”), “one or more” and “at
least one” can be used interchangeably herein.

[0341] The phrase “at least one of” as used 1n this disclo-
sure means “‘one or more” of a desired choice. For one
example, the phrase “at least one of” as used in this
disclosure means “only one single choice” or “both of two
choices” 1f the number of 1ts choices 1s two. For other
example, the phrase “at least one of” as used in this
disclosure means “only one single choice” or “any combi-
nation of equal to or more than two choices” if the number
of 1ts choices 1s equal to or more than three. For instance, the

phrase “at least one of A and B” encompasses (1) A alone,
(2), B alone, and (3) both A and B. The phrase “at least one

of A, B, and C” encompasses (1) A alone, (2), B alone, (3)
C alone, (4) both A and B, (5) both B and C, (6) both A and
C,and (7) all A, B, and C. In other words, the phrase “at least
one of A and B” does not mean “at least one of A and at least
one of B” 1n this disclosure.

[0342] Finally, terms of degree such as “‘substantially,”
“about” and “approximately” as used herein mean a reason-
able amount of deviation of the modified term such that the
end result 1s not significantly changed. All of numerical
values described 1n the present application can be construed
as including the terms such as “substantially,” “about” and
“approximately.”

[0343] Obviously, numerous modifications and variations
of the present invention are possible 1n light of the above
teachings. It 1s therefore to be understood that within the
scope of the appended claims, the invention may be prac-
ticed otherwise than as specifically described herein.

What 1s claimed 1s:
1. A motor umt for a bicycle component, comprising:

a torque limiter including a first member and a second
member, the first member and the second member
being movable relative to each other 1n a state where a
torque applied to the torque limiter 1s equal to or higher
than a torque threshold, the first member and the second
member being movable together with each other 1n a
state where the torque 1s lower than the torque thresh-
old;

a transmitting structure having a transmitting-structure
rotational axis, the transmitting structure mcluding:

a first race:
a second race;

a first intermediate element at least partially provided
between the first race and the second race; and

a second intermediate element at least partially pro-
vided between the first race and the second race:

the first mntermediate element being configured to move
toward the first race in response to the first intermediate
clement pushed by the second race 1n a first circum-
ferential direction with respect to the transmitting-
structure rotational axis;

the first mntermediate element being configured to move
toward the first race in response to the first intermediate
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clement pushed by the second race 1n a second circum-
ferential direction different from the first circumieren-
tial direction;

the first intermediate element being configured to move
away 1rom the first race in response to the first inter-
mediate element pushed by the second intermediate
element 1n the first circumterential direction; and

the first intermediate element being configured to move
away from the first race 1n response to the first inter-
mediate element pushed by the second intermediate
clement 1n the second circumierential direction differ-
ent from the first circumierential direction.

2. The motor unit according to claim 1, wherein

the first mtermediate element 1s conﬁgured to rotate
together with the first race 1n a state where the second
race pushes the first intermediate element without the
second intermediate element pushing the first interme-
diate element.

3. The motor unit according to claim 1, wherein

the first mtermediate element 1s configured to rotate
relative to the first race 1n a state where the second
intermediate element pushes the first intermediate ele-
ment without the second race pushing the first inter-
mediate element.

4. The motor unit according to claim 1, further compris-

ng:

an electric motor;

an output member; and

a speed reducer coupling the electric motor and the output
member to transmit an output torque of the electric
motor to the output member.

5. The motor unit according to claim 4, wherein

the speed reducer includes the torque limiter and the
transmitting structure.

6. The motor unit according to claim 3, wherein

the transmitting structure 1s provided between the electric
motor and the torque limiter on a power transmission
path provided from the electric motor to the output
member.

7. The motor unit according to claim 4, wherein

the transmitting structure 1s configured to transmit a first
torque 1n a first load direction defined from the electric
motor to the output member,

the transmitting structure 1s configured to transmit a
second torque 1n a second load direction defined from
the output member to the electric motor, and

the first torque 1s higher than the second torque.

8. The motor unit according to claim 4, wherein

the second member 1s configured to transmit a third torque
to the first member 1n a second load direction defined
from the output member to the electric motor in a state
where an external torque which 1s 1mput to the output
member 1s lower than an external torque threshold,

the second member 1s configured to transmit a fourth
torque to the first member 1n a second load direction 1n
a state where the external torque 1s equal to or larger
than the external torque threshold, and

the third torque 1s higher than the fourth torque.

9. The motor unit according to claim 1, wherein

the torque limiter has a limiter rotational axis,

the transmitting structure has a transmitting-structure
rotational axis, and

the limiter rotational axis i1s not coincident with the

transmitting-structure rotational axis.
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10. The motor unit according to claim 1, wherein
the torque limiter has a limiter rotational axis, and
the limiter rotational axis 1s parallel to the transmitting-
structure rotational axis.
11. The motor unit according to claim 1, wherein
the torque limiter has a limiter rotational axis, and
the limiter rotational axis 1s coincident with the transmut-
ting-structure rotational axis.
12. The motor unit according to claim 1, wherein
the first member slidably contacts the second member to
transmit a third torque between the first member and
the second member in a state where external torque
which 1s mput to the output member 1s lower than an
external torque threshold,
the first member slidably contacts the second member to
transmit a fourth torque between the first member and
the second member 1n a state where the external torque
1s equal to or higher than the external torque threshold,
and
the third torque 1s higher than the fourth torque.
13. The motor unit according to claim 1, wherein
one of the first member and the second member 1ncludes
a recess,
the other of the first member and the second member
includes a protruding part,
the protruding part 1s configured to be engaged in the
recess to transmit a third torque between the first
member and the second member 1n a state where the
torque 1s lower than the torque threshold,
the protruding part 1s configured to be disengaged from
the recess to transmit a fourth torque between the first
member and the second member 1n a state where the
torque 1s equal to or higher than the torque threshold,
and
the third torque 1s higher than the fourth torque.
14. The motor unit according to claim 1, further compris-
ng,
a gear fastened to the first member to transmit the torque
from the transmitting structure to the first member.
15. The motor unit according to claim 1, wherein
the torque limiter includes a biasing member configured
to bias at least one of the first member and the second
member to maintain a contact state between the first
member and the second member.
16. The motor unit according to claim 1, further compris-
ng
a detection object configured to be detected by a detector,
wherein
the detection object 1s provided on a downstream side
with respect to the transmitting structure on a power
transmission path.
17. The motor unit according to claim 1, further compris-
ng
a detection object configured to be detected by a detector,
wherein
the detection object 1s provided on a downstream side
with respect to the torque limiter on a power transmis-
sion path.
18. The motor unit according to claim 1, wherein
the transmitting structure 1s coupled to the torque limater,
the transmitting structure 1s configured to transmit a first
torque to the torque limiter 1n a state where first input
torque 1s applied to the transmitting structure from a
device other than the torque limiter,
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the transmitting structure 1s configured to transmit a
second torque 1n a state where second mput torque 1s
applied from the torque limiter to the transmitting
structure, and

the first torque 1s higher than the second torque.

19. A derailleur comprising;

a base member:;

a movable member;

a linkage movably coupling the base member and the
movable member; and

the motor unit according to claim 1, the motor unit being
provided at one of the base member, the movable
member, and the linkage.

20. The derailleur according to claim 19, further com-

Prising

a power-supply attachment structure to which an electric
power source 1s to be attached, the power-supply
attachment structure being provided at one of the base
member, the movable member, and the linkage.

21. The derailleur according to claim 20, wherein

the motor unit 1s provided at one of the base member, the
movable member, and the linkage, and

the power-supply attachment structure i1s provided at
another of the base member, the movable member, and

the linkage.

22. The derailleur according to claim 20, wherein

the motor unit 1s provided at one of the base member and
the linkage, and

the power-supply attachment structure 1s provided at the
other of the base member and the linkage.

23. A motor umt for a bicycle component, comprising;:
an output member;
an electric motor including an output shatt;
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a torque limiter entirely disposed inside a housing of the
motor unit;

a transmitting structure configured to transmit a first
torque 1n a first load direction defined from the output
shaft to the output member and configured to transmit
a second torque 1n a second load direction defined from
the output member to the output shatt, the transmitting
structure being configured to transmit a torque 1n
multiple rotational directions based on a rotational
direction ol the output shaft in a state where the
transmitting structure transmits the torque in the first
load direction; and

the first torque being higher than the second torque.

24. The motor unit according to claim 23, wherein

the torque limiter 1s configured to transmit a third torque
in a state where the torque which is input to the torque
limiter 1s lower than a torque threshold,

the torque limiter 1s configured to transmit a fourth torque
in a state where the torque which is input to the torque
limiter 1s equal to or higher than the torque threshold,
and

the third torque 1s higher than the fourth torque.

25. The motor unit according to claim 23, wherein

the torque limiter includes a first member and a second
member,

the first member and the second member contact each
other to transmit the third torque between the first
member and the second member 1n a state where the
torque 1s lower than the torque threshold, and

the first member and the second member are configured to
transmuit the fourth torque between the first member and
the second member 1n a state where the torque 1s equal

to or higher than the torque threshold.
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