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A bicycle electrical system is provided with a first electric
component, a second electric component, a first wireless
communication unit, a first power source, and a second wire-
less communication unit. The first wireless communication
unit and the first power source are electrically connected to at
least the first electric component. The second wireless com-
munication unit is electrically connected to at least the second
electric component. The first electric component can commu-
nicate with the first wireless communication unit. The second
electric component can communicate with the second wire-
less communication unit. At least the first wireless commu-
nication unit and the second wireless communication unit are
attached to the bicycle without interposing the first electric
component and the second electric component.
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BICYCLE ELECTRICAL SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Japanese Patent
Application No. 2015-044818, filed on Mar. 6, 2015 and
Japanese Patent Application No. 2015-176946, filed on Sep.
8,2015. The entire disclosures of Japanese Patent Application
No. 2015-044818 and Japanese Patent Application No. 2015-
176946 are hereby incorporated herein by reference.

BACKGROUND

Field of the Invention

[0002] The present invention relates to a bicycle electrical
system.
[0003] For example, Japanese Patent No. 5,211,102 is

known as a bicycle electrical system. This electrical system
connects all the operating devices, the control devices, the
electric components, and the power source via the wires.

SUMMARY

[0004] There is a demand for a bicycle electrical system
having greater convenience regarding the connections
between the operating devices, the control devices, the elec-
tric components, and the power source, as well as attachment
to a bicycle.

[0005] One object of the present invention is to provide a
bicycle electrical system which can contribute to an improve-
ment of convenience.

[0006] In accordance with a first aspect of the present
invention, the bicycle electrical system according to the
present invention is a bicycle electrical system comprising a
first electric component, a second electric component, a first
wireless communication unit, a first power source, and a
second wireless communication unit. The first wireless com-
munication unit and the first power source are electrically
connected to at least the first electric component. The second
wireless communication unit is electrically connected to at
least the second electric component. The first electric com-
ponent can communicate with the first wireless communica-
tion unit. The second electric component can communicate
with the second wireless communication unit. At least the first
wireless communication unit and the second wireless com-
munication unit are configured to be attached to a bicycle
without interposing the first electric component and the sec-
ond electric component.

[0007] In accordance with a second aspect of the present
invention, the bicycle electrical system is configured so that
the first wireless communication unit is electrically con-
nected to the first electric component via a first signal line, and
the second wireless communication unit is electrically con-
nected to the second electric component via a second signal
line.

[0008] In accordance with a third aspect of the present
invention, the bicycle electrical system is configured so that
the first power source is configured to be attached to the
bicycle without interposing the first electric component and
the second electric component.

[0009] In accordance with a fourth aspect of the present
invention, the bicycle electrical system is configured so that
the first power source, the first wireless communication unit
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and the second wireless communication unit are configured to
be attached to the different positions of the bicycle.

[0010] In accordance with a fifth aspect of the present
invention, the bicycle electrical system is configured so that
the first power source and the first wireless communication
unit, and the second wireless communication unit are config-
ured to be attached to the different positions of the bicycle.
[0011] In accordance with a sixth aspect of the present
invention, the bicycle electrical system is configured so that
the first power source is attached to the first electric compo-
nent or the second electric component.

[0012] In accordance with a seventh aspect of the present
invention, the bicycle electrical system is configured so that
the first power source is attached to the first electric compo-
nent, and the first power source is electrically connected to the
second electric component.

[0013] In accordance with an eighth aspect of the present
invention, the bicycle electrical system further comprises a
second power source, wherein the second power source is
electrically connected to at least the second electric compo-
nent.

[0014] In accordance with a ninth aspect of the present
invention, the bicycle electrical system is configured so that
the second power source is configured to be attached to the
bicycle without interposing the first electric component and
the second electric component.

[0015] In accordance with a tenth aspect of the present
invention, the bicycle electrical system is configured so that
the first power source, the second power source, the first
wireless communication unit, and the second wireless com-
munication unit are configured to be attached to the different
positions of the bicycle.

[0016] Inaccordance with an eleventh aspect of the present
invention, the bicycle electrical system is configured so that
the first power source and the first wireless communication
unit, and the second power source, and the second wireless
communication unit are configured to be attached to the dif-
ferent positions of the bicycle.

[0017] In accordance with a twelfth aspect of the present
invention, the bicycle electrical system is configured so that
the second power source is attached to the first electric com-
ponent or the second electric component.

[0018] Inaccordance with a thirteenth aspect of the present
invention, the bicycle electrical system further comprises a
first housing for housing at least a part of at least the first
wireless communication unit and at least a part of the first
power source, and a second housing for housing at least a part
of at least the second wireless communication unit. The first
housing and the second housing are configured to be attached
to the bicycle without interposing the first electric component
and the second electric component.

[0019] Inaccordance witha fourteenth aspect of the present
invention, the bicycle electrical system is configured so that
the first wireless communication unit comprises a first con-
necting part and a first housing portion. The first power source
comprises a second connecting part and a second housing
portion. The first connecting part and the second connecting
part are joined to supply power from the first power source to
the first wireless communication unit. The first housing
includes the first housing portion and the second housing
portion.

[0020] In accordance with a fifteenth aspect of the present
invention, the bicycle electrical system further comprises a
second power source. The second power source is electrically
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connected to at least the second electric component. The
second housing houses at least the second wireless commu-
nication unit and the second power source.

[0021] Inaccordance with a sixteenth aspect of the present
invention, the bicycle electrical system is configured so that
the second wireless communication unit comprises a third
connecting part and a third housing portion. The second
power source comprises a fourth connecting part and a fourth
housing portion. The third connecting part and the fourth
connecting part are joined to supply power from the second
power source to the second wireless communication unit. The
second housing includes the third housing portion and the
fourth housing portion.

[0022] In accordance with a seventeenth aspect of the
present invention, the bicycle electrical system is configured
so that the first housing and the second housing are substan-
tially the same shape.

[0023] In accordance with an eighteenth aspect of the
present invention, the bicycle electrical system is configured
so that at least one of'the first housing and the second housing
is configured to be attached to a frame main body of the
bicycle.

[0024] In accordance with a nineteenth aspect of the
present invention, the bicycle electrical system is configured
so that at least one of'the first housing and the second housing
is configured to be attached to a chain stay of the bicycle.
[0025] Inaccordance with a twentieth aspect of the present
invention, the bicycle electrical system is configured so that at
least one of the first housing and the second housing is con-
figured to be attached to a seat tube of the bicycle.

[0026] In accordance with a twenty-first aspect of the
present invention, the bicycle electrical system is configured
so that at least one of'the first housing and the second housing
is configured to be attached to a seatpost of the bicycle.
[0027] In accordance with a twenty-second aspect of the
present invention, the bicycle electrical system is configured
so that at least one of'the first housing and the second housing
is configured to be attached to a front fork of the bicycle.
[0028] In accordance with a twenty-third aspect of the
present invention, the bicycle electrical system is configured
so that at least one of'the first housing and the second housing
is configured to be attached to a hub assembly of the bicycle.
[0029] In accordance with a twenty-fourth aspect of the
present invention, the bicycle electrical system is configured
so that at least one of'the first housing and the second housing
is configured to be attached to a suspension device of the
bicycle.

[0030] In accordance with a twenty-fifth aspect of the
present invention, the bicycle electrical system is configured
so that the first housing and the second housing are configured
to be detachably attached to the bicycle.

[0031] In accordance with a twenty-sixth aspect of the
present invention, the bicycle electrical system is configured
so that the first housing and the second housing are configured
to be attached to the bicycle by an attaching member.

[0032] In accordance with a twenty-seventh aspect of the
present invention, the bicycle electrical system is configured
so that the attaching member comprises at least one of an
adhesive, a screw, a cable tie, or a double-sided tape.

[0033] In accordance with a twenty-eighth aspect of the
present invention, a bicycle electrical system is provided that
comprises a first electric component and a first wireless com-
munication unit. The first wireless communication unit is
electrically connected to the first electric component. The first
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electric component can communicate with the first wireless
communication unit. The first wireless communication unitis
configured to be detachably attached to the first electric com-
ponent.

[0034] In accordance with a twenty-ninth aspect of the
present invention, the bicycle electrical system, the first elec-
tric component comprises a first base member that can be
attached to the bicycle. The first wireless communication unit
is configured to be detachably attached to the first base mem-
ber.

[0035] In accordance with a thirtieth aspect of the present
invention, the bicycle electrical system further comprises a
first power source attached to the first electric component.
[0036] Inaccordance with a thirty-first aspect of the present
invention, the bicycle electrical system is configured so that
the first electric component comprises a first base member
that can be attached to the bicycle. The first power source is
configured to be detachably attached to the first base member.
[0037] In accordance with a thirty-second aspect of the
present invention, the bicycle electrical system is configured
so that the first wireless communication unit is electrically
connected to the first electric component via a first signal line.
[0038] In accordance with a thirty-third aspect of the
present invention, the bicycle electrical system further com-
prises a second electric component and a second wireless
communication unit. The second wireless communication
unit is electrically connected to the second electric compo-
nent. The second electric component is configured to com-
municate with the second wireless communication unit. The
second wireless communication unit is configured to be
detachably attached to the second electric component.
[0039] In accordance with a thirty-fourth aspect of the
present invention, the bicycle electrical system is configured
so that the second electric component comprises a second
base member that is configured to be attached to the bicycle.
The second wireless communication unit is configured to be
detachably attached to the second base member.

[0040] In accordance with a thirty-fifth aspect of the
present invention, the bicycle electrical system further com-
prises a second power source that is attached to the second
electric component.

[0041] In accordance with a thirty-sixth aspect of the
present invention, the bicycle electrical system, the second
electric component comprises a second base member that can
be attached to the bicycle. The second power source is detach-
ably attached to the second base member.

[0042] In accordance with a thirty-seventh aspect of the
present invention, the bicycle electrical system is configured
so that the second wireless communication unit is electrically
connected to the second electric component via a second
signal line.

[0043] In accordance with a thirty-eighth aspect of the
present invention, the bicycle electrical system according to
the present invention is a bicycle electrical system comprising
afirst electric component, a second electric component, a first
wireless communication unit, a first power source, and a
second wireless communication unit. The first wireless com-
munication unit and the first power source are electrically
connected to at least the first electric component. The second
wireless communication unit is electrically connected to at
least the second electric component. The first electric com-
ponent can communicate with the first wireless communica-
tion unit. The second electric component can communicate
with the second wireless communication unit. The first wire-
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less communication unit and the first power source are
attached to the first electric component. The second wireless
communication unit is configured to be attached to the bicycle
without interposing the first electric component and the sec-
ond electric component.

[0044] In accordance with a thirty-ninth aspect of the
present invention, the bicycle electrical system comprises an
operating unit and a third wireless communication unit which
transmits a gear changing signal wirelessly to at least one of
the first wireless communication unit and the second wireless
communication unit. The third wireless communication unit
is configured to be attached to the bicycle without interposing
the first electric component and the second electric compo-
nent.

[0045] In accordance with a fortieth aspect of the present
invention, the bicycle electrical system further comprises a
third power source that is electrically connected to at least the
operating unit.

[0046] Inaccordance with a forty-first aspect of the present
invention, the bicycle electrical system comprises a third
housing that houses at least a part of the third wireless com-
munication unit and at least a part of the third power source.
The third housing is attached to the bicycle without interpos-
ing the first electric component and the second electric com-
ponent.

[0047] In accordance with a forty-second aspect of the
present invention, the bicycle electrical system is configured
so that the first housing, the second housing, and the third
housing are substantially the same shape.

[0048] In accordance with a forty-third aspect of the
present invention, the bicycle electrical system is configured
so that the second electric component comprises a second
actuator that is operated based on a signal from the second
wireless communication unit.

[0049] In accordance with a forty-fourth aspect of the
present invention, the bicycle electrical system is configured
so that the first electric component comprises a first actuator
that is operated based on a signal from the first wireless
communication unit.

[0050] Inaccordance with a forty-fifth aspect of the present
invention, the bicycle electrical system is configured so that
the second electric component comprises a second storage
unit, and information stored in the second storage unit is
updated based on a communication with the second wireless
communication unit.

[0051] In accordance with a forty-sixth aspect of the
present invention, the bicycle electrical system is configured
so that the first electric component comprises a first storage
unit, and information stored in the first storage unit is updated
based on a communication with the first wireless communi-
cation unit.

[0052] In accordance with a forty-seventh aspect of the
present invention, the bicycle electrical system is configured
so that at least one of the first and the second electric compo-
nent is an electric transmitter.

[0053] In accordance with a forty-eighth aspect of the
present invention, the bicycle electrical system is configured
so that one of the first and the second electric component is an
electric front derailleur, and the other of the first and the
second electric component is an electric rear derailleur.
[0054] In accordance with a forty-ninth aspect of the
present invention, the bicycle electrical system is configured
so that at least one of the first and the second electric compo-
nent is an electric seatpost.
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[0055] In accordance with a fiftieth aspect of the present
invention, the bicycle electrical system is configured so that at
least one of the first and the second electric component is an
electric suspension.

[0056] Inaccordance with a fifty-first aspect of the present
invention, the bicycle electrical system is configured so that at
least one of the first and the second electric component is a
drive unit comprising a motor for assisting a human power
drive force which is inputted to a crank.

[0057] The above-described bicycle electrical system can
contribute to the improvement of convenience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058] FIG. 1 is a side elevational view of a bicycle
equipped with an electrical system of a first embodiment.
[0059] FIG. 2 is aschematic view of the electrical system of
the front derailleur illustrated in FIG. 1.

[0060] FIG. 3 is a schematic view of the electrical system
rear derailleur illustrated in FIG. 1.

[0061] FIG. 4 is a schematic view of the first housing illus-
trated in FIG. 1.
[0062] FIG. 5 is a block diagram of the electrical system

illustrated in FIG. 1.

[0063] FIG. 6 is a block diagram of the electrical system
according to a second embodiment.

[0064] FIG. 7 is a block diagram of the electrical system
according to a third embodiment.

[0065] FIG. 8 is a block diagram of the electrical system
according to a fourth embodiment.

[0066] FIG. 9 is a schematic view of the front derailleur
according to a fifth embodiment.

[0067] FIG. 10 is a schematic view of the rear derailleur
according to the fifth embodiment.

[0068] FIG. 11 is a block diagram of the electrical system
according to a sixth embodiment.

[0069] FIG. 12 is a schematic view of the electrical system
front derailleur according to the seventh embodiment.
[0070] FIG. 13 is a schematic view of the electrical system
rear derailleur according to a seventh embodiment.

[0071] FIG. 14 is a sequence diagram of the update step
which is executed by the electrical system according to the
seventh embodiment.

[0072] FIG. 15 is a side elevational view of a bicycle
equipped with the electrical system of an eighth embodiment.
[0073] FIG. 16 is a schematic view of the electric seatpost
according to the eighth embodiment.

[0074] FIG. 17 is a schematic view of the front suspension
according to the ninth embodiment.

[0075] FIG. 18 is a block diagram of the electrical system
according to a modified example of the second embodiment.
[0076] FIG. 19 is a block diagram of the electrical system
according to a modified example of the third embodiment.
[0077] FIG. 20 is a block diagram of the electrical system
according to a modified example of the third embodiment.
[0078] FIG. 21 is a block diagram of the electrical system
according to a modified example of the first embodiment.
[0079] FIG. 22 is a side elevational view of a bicycle
equipped with the electrical system of a modified example of
the first embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0080] Selected embodiments will now be explained with
reference to the drawings. It will be apparent to those skilled
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in the bicycle field from this disclosure that the following
descriptions of the embodiments are provided for illustration
only and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.

First Embodiment

[0081] Referring initially to FIGS. 1 to 5, a bicycle 10 is
illustrated that comprises a vehicle body 12, a frame main
body 14, a handlebar 16, a seatpost 18, a front fork 20 and a
hub assembly 22. The vehicle body 12 of the bicycle 10 is
equipped with a bicycle electrical system 30 in accordance
with a first embodiment. The handlebar 16 is connected to the
frame main body 14. The seatpost 18 is connected to the
frame main body 14. The front fork 20 is connected to the
frame main body 14. The hub assembly 22 is attached around
the axle of a rear wheel WR.

[0082] The frame main body 14 comprises a support por-
tion 14A, a down tube 14B, a chain stay 14C, a seat tube 14D
and a head tube 14E. The down tube 14B extends forward
from the support portion 14A which supports a crankshaft C.
The chain stay 14C extends rearward from the support portion
14A. The seat tube 14D extends upward from the support
portion 14A. The head tube 14E extends upward from the end
on the opposite side of the support portion 14A of the down
tube 14B.

[0083] The handlebar 16 is detachably attached to the head
tube 14E. The seatpost 18 is detachably attached to the seat
tube 14D. The front fork 20 is supported to the head tube 14E
and connects the handlebar 16 and the axle of a front wheel
WF. The hub assembly 22 is attached around the axle of the
rear wheel WR.

[0084] The electrical system 30 comprises an electric front
derailleur 32 (hereinafter referred to as “front derailleur 32”),
an electric rear derailleur 34 (hereinafter referred to as “rear
derailleur 34”), a first wireless communication unit 36, a first
power source 38, a second wireless communication unit 40, a
second power source 42, an operating unit 44, a third wireless
communication unit 46, and a third power source 48. The
front derailleur 32 is a first electric component. The front
derailleur 32 is an electric transmitter. The rear derailleur 34
is a second electric component. The rear derailleur 34 is an
electric transmitter. Each of the electric components includes
an actuator and the mechanical elements which are operated
by the driving of the actuator.

[0085] The front derailleur 32 is attached to the frame main
body 14 in the vicinity of the crankshaft C, preferably to the
seat tube 14D. As shown in FIG. 2, the front derailleur 32
comprises a first base member 50, a link member 52, a first
movable member 54, a controller 56, and a first actuator 58.
[0086] The first base member 50 is configured to be
attached to the frame main body 14 via a bolt or the like. The
link member 52 connects the first base member 50 and the
first movable member 54 so that the first movable member 54
is movable relative to the first base member 50. The first
movable member 54 supports a chain K (refer to the FIG. 1).
The controller 56 has a processor for executing various pro-
grams to drive the first actuator 58. The controller 56 moves
the link member 52 and the first movable member 54 with
respect to the first base member 50 by driving the first actuator
58 which is connected to the link member 52. The front
derailleur 32 switches the chain K (refer to the FIG. 1)
between a plurality of the front sprockets SF (refer to FIG. 1)
and changes the gear ratio of the bicycle 10, by driving the
first actuator 58.
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[0087] AsshowninFIG.1,the rear derailleur 34 is attached
to the frame main body 14 in the vicinity of the hub assembly
22, preferably, to a derailleur hanger 14F which is provided to
the rear end of the frame main body 14. As shown in FIG. 3,
the rear derailleur 34 comprises a second base member 60, a
link member 62, a second movable member 64, a controller
66, and a second actuator 68.

[0088] The second base member 60 is configured to be
attached to the frame main body 14 via a bolt or the like. The
link member 62 connects the second base member 60 and the
second movable member 64 so that the second movable mem-
ber 64 is movable relative to the second base member 60. The
second movable member 64 supports the chain K (refer to
FIG. 1). The controller 66 has a processor for executing
various programs to drive the second actuator 68. The con-
troller 66 moves the link member 62 and the second movable
member 64 with respect to the second base member 60 by
driving the second actuator 68 which is connected to the link
member 62. The rear derailleur 34 switches the chain K (refer
to FIG. 1) between a plurality of the rear sprockets SR (refer
to FIG. 1) and changes the gear ratio of the bicycle 10, by
driving the second actuator 68.

[0089] As shown in FIG. 4, the first wireless communica-
tion unit 36 comprises a controller 70 that has a processor for
performing various calculations, a first connecting part 72,
and a first housing portion 74 for housing the controller 70. At
least a part of the first connecting part 72 is exposed from the
first housing portion 74.

[0090] The first power source 38 comprises a battery 76, a
second connecting part 78, and a second housing portion 80
which houses the battery 76. The battery 76 can be a recharge-
able battery or a dry battery. The battery 76 is, for example, a
lithium ion battery. At least a part of the second connecting
part 78 is exposed from the second housing portion 80. The
second connecting part 78 has a shape that is complementary
to the first connecting part 72, and is configured to be con-
nectable to the first connecting part 72.

[0091] Power from the first power source 38 is supplied to
the first wireless communication unit 36, with the first con-
necting part 72 and the second connecting part 78 being
joined. The first housing portion 74 and the second housing
portion 80 define the first housing 82, while the first connect-
ing part 72 and the second connecting part 78 are joined
together. The first housing 82 houses the controller 70, which
is at least a part of the first wireless communication unit 36,
and the battery 76 which is at least a part of the first power
source 38.

[0092] As shown in FIG. 1, the first housing 82 is attached
to the frame main body 14 in the vicinity of the front
derailleur 32, preferably to the seat tube 14D. The first hous-
ing 82 has a shape which corresponds to the shape of the
portion of the frame main body 14 to which is attached the
firsthousing 82. The firsthousing 82 is detachably attached to
the bicycle 10 by an attaching member AT shown in FIG. 5.
The attaching member AT comprises at least one of an adhe-
sive, a screw, a cable tie, or a double-sided tape.

[0093] As shown in FIG. 1, the first housing 82 is attached
to the bicycle 10 without interposing the front derailleur 32
and the rear derailleur 34. Accordingly, the first wireless
communication unit 36 and the first power source 38 are
attached to the bicycle 10 without interposing the front
derailleur 32 and the rear derailleur 34.

[0094] As shown in FIG. 5, the second wireless communi-
cation unit 40 comprises a controller 84 that has a processor
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for performing various calculations, a third connecting part
86, and a third housing portion 88 for housing the controller
84. At least a part of the third connecting part 86 is exposed
from the third housing portion 88.

[0095] The second power source 42 comprises a battery 90,
a fourth connecting part 92, and a fourth housing portion 94
which houses the battery 90. The battery 90 can be a recharge-
able battery or a dry battery. The battery 90 is, for example, a
lithium ion battery. At least a part of the fourth connecting part
92 is exposed from the fourth housing portion 94. The fourth
connecting part 92 has a shape that is complementary to the
third connecting part 86, and is configured to be connectable
to the third connecting part 86.

[0096] Power from the second power source 42 is supplied
to the second wireless communication unit 40, with the third
connecting part 86 and the fourth connecting part 92 being
joined. The third housing portion 88 and the fourth housing
portion 94 define the second housing 96, while the third
connecting part 86 and the fourth connecting part 92 are
joined together. The second housing 96 houses the controller
84, which is at least a part of the second wireless communi-
cation unit 40, and the battery 90 which is at least a part of the
second power source 42. The shape of the first housing 82 is
substantially the same as the shape of the second housing 96.
[0097] As shown in FIG. 1, the second housing 96 is
attached to the frame main body 14 in the vicinity of the rear
derailleur 34, preferably to the chain stay 14C. The second
housing 96 has a shape which corresponds to the shape of the
portion of the frame main body 14 to which is attached the
second housing 96. The second housing 96 is detachably
attached to the bicycle 10 by an attaching member AT shown
in FIG. 4.

[0098] As shown in FIG. 1, the second housing 96 is
attached to the bicycle 10 without interposing the front
derailleur 32 and the rear derailleur 34. Accordingly, the
second wireless communication unit 40 and the second power
source 42 are attached to the bicycle 10 without interposing
the front derailleur 32 and the rear derailleur 34.

[0099] The first housing 82 and the second housings 96 are
attached to different positions of the bicycle 10. Accordingly,
the first power source 38 and the first wireless communication
unit 36, and the second power source 42 and the second
wireless communication unit 40, are attached to the different
positions of the bicycle 10.

[0100] AsshowninFIG. 5, the operating unit 44 is attached
to the handlebar 16. The operating unit 44 comprises a con-
troller 98, and a plurality of switches 100 which are electri-
cally connected to the controller 98. The switches 100 are
respectively associated with the shifting operation of the front
derailleur 32 and/or the rear derailleur 34. The controller 98
has a processor for performing various calculations.

[0101] The third wireless communication unit 46 com-
prises a controller 102 with a processor for performing vari-
ous calculations, a fifth connecting part 104, and a fifth hous-
ing portion 106 for housing the controller 102. At least a part
of the fifth connecting part 104 is exposed from the fifth
housing portion 106.

[0102] The third power source 48 comprises a battery 108,
a sixth connecting part 110, and a sixth housing portion 112
which houses the battery 108. The battery 108 can be a
rechargeable battery or a dry battery. The battery 108 is, for
example, a lithium ion battery. At least a part of the sixth
connecting part 110 is exposed from the sixth housing portion
112. The sixth connecting part 110 has a shape thatis comple-
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mentary to the fifth connecting part 104. The sixth connecting
part 110 is configured to be connectable to the fifth connect-
ing part 104.

[0103] Power from the third power source 48 is supplied to
the third wireless communication unit 46, with the fifth con-
necting part 104 and the sixth connecting part 110 being
joined. The fifth housing portion 106 and the sixth housing
portion 112 define the third housing 114, while the fifth
connecting part 104 and the sixth connecting part 110 are
joined together. The third housing 114 houses the controller
102, which is at least a part of the third wireless communica-
tion unit 46, and the battery 108 which is at least a part of the
third power source 48. The shape of the third housing 114 is
substantially the same as the shape of the first housing 82 and
the shape of the second housing 96.

[0104] As shown in FIG. 1, the third housing 114 is
attached to the handlebar 16 or the frame main body 14 in the
vicinity of the handlebar 16. When attached to the frame main
body 14, the third wireless communication unit 46 is prefer-
ably attached to the head tube 14E or the down tube 14B. The
third housing 114 has a shape which corresponds to the shape
of'the portion of the frame main body 14 or the handlebar 16
to which is attached the third housing 114. The third housing
114 is detachably attached to the bicycle 10 by an attaching
member AT shown in FIG. 5.

[0105] As shown in FIG. 1, the third housing 114 is
attached to the bicycle 10 without interposing the front
derailleur 32 and the rear derailleur 34. Accordingly, the third
wireless communication unit 46 and the third power source
48 are attached to the bicycle 10 without interposing the front
derailleur 32 and the rear derailleur 34.

[0106] The configuration ofthe electrical system 30 will be
described with reference to FIG. 5.

[0107] The front derailleur 32, the rear derailleur 34, the
first wireless communication unit 36, the first power source
38, the second wireless communication unit 40, and the sec-
ond power source 42 are able to transmit the signals and the
power by a power line communication (the Power Line Com-
munication; PLC). Therefore, compared to when respectively
transmitting the signals by a signal line and the power by a
power line, the wiring is simpler and the convenience is
improved.

[0108] The first wireless communication unit 36 is electri-
cally connected to the controller 56 of the front derailleur 32
via the first signal line 116A. The first power source 38 is
electrically connected to the front derailleur 32 via the first
wireless communication unit 36. The first power source 38
supplies power to the first wireless communication unit 36
and the front derailleur 32.

[0109] The second wireless communication unit 40 is elec-
trically connected to the controller 66 of the rear derailleur 34
via the second signal line 116B. The second power source 42
is electrically connected to the rear derailleur 34 via the
second wireless communication unit 40. The second power
source 42 supplies power to the second wireless communica-
tion unit 40 and the rear derailleur 34.

[0110] The third wireless communication unit 46 is electri-
cally connected to the controller 44 via the third signal line
116C. The third power source 48 is electrically connected to
the operating unit 44 via the third wireless communication
unit 46. The third power source 48 supplies power to the third
wireless communication unit 46 and the operating unit 44.
[0111] The operation of the electrical system 30 will be
described.
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[0112] When a switch 100 is operated, the controller 98 of
the operating unit 44 outputs an operation signal correspond-
ing to the third wireless communication unit 46 via the third
signal line 116C. The controller 102 of the third wireless
communication unit 46 wirelessly transmits a gear changing
signal to at least one of the first wireless communication unit
36 and the second wireless communication unit 40 based on
an operation signal which is inputted from the operating unit
44.

[0113] Whenreceiving a gear changing signal comprising a
shifting operation of the front derailleur 32 from the third
wireless communication unit 46, the controller 70 of the first
wireless communication unit 36 outputs a control signal to
the front derailleur 32. The controller 56 of the front derailleur
32 performs a shifting operation based on a control signal
from the first wireless communication unit 36. That is, the
front derailleur 32 operates the first actuator 58 based on a
signal from the first wireless communication unit 36.

[0114] Whenreceiving a gear changing signal comprising a
shifting operation of the rear derailleur 34 from the third
wireless communication unit 46, the controller 84 of the
second wireless communication unit 40 outputs a control
signal to the rear derailleur 34. The controller 66 of the rear
derailleur 34 performs a shifting operation based on a control
signal from the second wireless communication unit 40. That
is, the rear derailleur 34 operates the second actuator 68 based
on a signal from the second wireless communication unit 40.
[0115] The electrical system 30 exerts the following effect.
[0116] (1) Inthe electrical system 30, the wireless commu-
nication units 36 and 40 are electrically connected to the front
derailleur 32 and the rear derailleur 34. Accordingly, the
wiring between the front derailleur 32 and the rear derailleur
34 and the operating unit 44 in the bicycle 10 can be omitted.
Accordingly, the wiring is simplified, and contributes to the
improvement in the convenience of the electrical system.
[0117] (2) The first wireless communication unit 36 and the
second wireless communication unit 40 are attached to the
bicycle 10 without interposing the front derailleur 32 and the
rear derailleur 34. Accordingly, the front derailleur 32 and the
rear derailleur 34 do not need to be large.

[0118] (3) The first power source 38 and the second power
source 42 are attached to the bicycle 10 without interposing
the front derailleur 32 and the rear derailleur 34. Accordingly,
the front derailleur 32 and the rear derailleur 34 do notneed to
be large.

[0119] (4) The electrical system 30 comprises a second
power source 42. Accordingly, compared to a configuration in
which the power is shared from the first power source 38 to
the rear derailleur 34 and the second wireless communication
unit 40, the wiring can be simplified.

[0120] (5) The first wireless communication unit 36 and the
first power source 38 are attached in the vicinity of the front
derailleur 32. Accordingly, the first signal line 116 A which
connects the front derailleur 32 with the first wireless com-
munication unit 36 and the first power source 38 can be
shortened.

[0121] (6) The second wireless communication unit 40 and
the second power source 42 are attached in the vicinity of the
rear derailleur 34. Accordingly, the second signal line 116B
which connects the rear derailleur 34 with the second wireless
communication unit 40 and the second power source 42 can
be shortened.

[0122] (7) The first wireless communication unit 36 and the
first power source 38 are housed in the first housing 82.

Sep. 8, 2016

Accordingly, since the first wireless communication unit 36
and the first power source 38 can be attached to the bicycle 10
by attaching the first housing 82 to the bicycle 10 the conve-
nience can be improved.

[0123] (8) The second wireless communication unit 40 and
the second power source 42 are housed in the second housing
96. Accordingly, since the second wireless communication
unit 40 and the second power source 42 can be attached to the
bicycle 10 by attaching the second housing 96 to the bicycle
10, the convenience can be improved.

[0124] (9) The electrical system 30 comprises a third power
source 48. Accordingly, compared to a configuration in which
the power is shared from the first power source 38 or the
second power source 42 to the operating unit 44 and the third
wireless communication unit 46, the wiring can be simplified.

[0125] (10) The shape of the first housing 82, the shape of
the second housing 96, and the shape of the third housing 114
are substantially the same. Accordingly, the first housing 82,
the second housing 96, and the third housing 114 can be
attached to the bicycle 10 by a similarly shaped attaching
member AT.

Second Embodiment

[0126] The electrical system 30 of the second embodiment
will be described with reference to FIG. 6. The configurations
that are common to the first embodiment are given the same
reference symbols as the first embodiment, and the descrip-
tions thereof will be omitted.

[0127] The first wireless communication unit 36 comprises
the controller 70 that has a processor for performing various
calculations, and a fourth housing 118 for housing the con-
troller 70. The controller 70 is connected to the controller 56
of the front derailleur 32 by a fourth communication line
116D.

[0128] The fourth housing 118 is attached to the frame
main body 14 in the vicinity of the front derailleur 32, pref-
erably to the seat tube 14D. The fourth housing 118 is
attached to the bicycle 10 by the attaching member AT. The
fourth housing 118 is attached to the bicycle 10 without
interposing a front derailleur 32 and a rear derailleur 34.
Accordingly, the first wireless communication unit 36 is
attached to the bicycle 10 without interposing the front
derailleur 32 and the rear derailleur 34.

[0129] The first power source 38 comprises the battery 76,
and a fifth housing 122 which houses the battery 76. The
battery 76 is connected to the controller 56 of the front
derailleur 32 by a first power line 120A. The first power
source 38 supplies power to the front derailleur 32 via the first
power line 120 A. The first power source 38 supplies power to
the first wireless communication unit 36 via the front
derailleur 32.

[0130] The fifth housing 122 is attached to the frame main
body 14 in the vicinity of the front derailleur 32, preferably to
the seat tube 14D. The fifth housing 122 is attached to the
bicycle 10 by the attaching member AT. The fifth housing 122
is attached to the bicycle 10 without interposing a front
derailleur 32 and a rear derailleur 34. Accordingly, the first
power source 38 is attached to the bicycle 10 without inter-
posing the front derailleur 32 and the rear derailleur 34.

[0131] The second wireless communication unit 40 com-
prises the controller 84 that has a processor for performing
various calculations, and a sixth housing 124 for housing the
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controller 84. The controller 84 is connected to the controller
66 of the rear derailleur 34 by a fifth communication line
116E.

[0132] The sixth housing 124 is attached to the frame main
body 14 in the vicinity of the rear derailleur 34, preferably to
the chain stay 14C. The sixth housing 124 is attached to the
bicycle 10 by an attaching member AT. The sixth housing 124
is attached to the bicycle 10 without interposing the front
derailleur 32 and the rear derailleur 34. Accordingly, the
second wireless communication unit 40 is attached to the
bicycle 10 without interposing the front derailleur 32 and the
rear derailleur 34.

[0133] The second power source 42 comprises the battery
90, and a seventh housing 126 which houses the battery 90.
The battery 76 is connected to the controller 66 of the rear
derailleur 34 by a second power line 120B. The second power
source 42 supplies power to the rear derailleur 34 via the
second power line 120B. The second power source 42 sup-
plies power to the second wireless communication unit 40 via
the rear derailleur 34.

[0134] The seventh housing 126 is attached to the frame
main body 14 in the vicinity of the front derailleur 32, pref-
erably to the seat tube 14D. The seventh housing 126 is
attached to the bicycle 10 by the attaching member AT. The
seventh housing 126 is attached to the bicycle 10 without
interposing the front derailleur 32 and the rear derailleur 34.
Accordingly, the second power source 42 is attached to the
bicycle 10 without interposing the front derailleur 32 and the
rear derailleur 34.

[0135] The fourth housing 118, the fifth housing 122, the
sixth housing 124, and the seventh housing 126 are attached
to different positions of the bicycle 10. Accordingly, the first
power source 38, the first wireless communication unit 36, the
second power source 42, and the second wireless communi-
cation unit 40, are attached to different positions of the
bicycle 10. According to the electrical system 30 of the sec-
ond embodiment, at least the effects of (1) and (2) of the first
embodiment can be achieved.

Third Embodiment

[0136] The electrical system 30 of the third embodiment
will be described with reference to FIG. 7. The configurations
that are common to the second embodiment are given the
same reference symbols as the second embodiment, and the
descriptions thereof will be omitted.

[0137] The electrical system 30 comprises the front
derailleur 32, the rear derailleur 34, the first wireless commu-
nication unit 36, the first power source 38, the second wireless
communication unit 40, the operating unit 44, the third wire-
less communication unit 46, and the third power source 48.

[0138] The first power source 38 comprises the battery 76,
and the fifth housing 122. The battery 76 is connected to the
controller 56 of the front derailleur 32 by the first power line
120A. The first power source 38 is electrically connected to
the front derailleur 32 via the first power line 120A, and
supplies the power to the front derailleur 32.

[0139] The battery 76 is connected to the controller 66 of
the rear derailleur 34 by a third power line 120C. The first
power source 38 supplies power to the rear derailleur 34 via
the third power line 120C. The first power source 38 is elec-
trically connected to the second wireless communication unit
40 via the rear derailleur 34, and supplies power to the rear
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derailleur 34. According to the electrical system 30 of the
third embodiment, at least the effects of (1) and (2) of the first
embodiment can be achieved.

Fourth Embodiment

[0140] The electrical system 30 of the fourth embodiment
will be described with reference to FIG. 8. The configurations
that are common to the third embodiment are given the same
reference symbols as the third embodiment, and the descrip-
tions thereof will be omitted.

[0141] The electrical system 30 comprises the front
derailleur 32, the rear derailleur 34, the first wireless commu-
nication unit 36, the first power source 38, the second wireless
communication unit 40, the operating unit 44, the third wire-
less communication unit 46, and the third power source 48.
[0142] The first power source 38 comprises the battery 76,
and the fifth housing 122.

[0143] The battery 76 is connected to the controller 70 of
the first wireless communication unit 36 by a fourth power
line 120D. The first power source 38 supplies power to the
front derailleur 32 via the first wireless communication unit
36.

[0144] The battery 76 is connected to the controller 84 of
the second wireless communication unit 40 by a fifth power
line 120E. The first power source 38 supplies power to the rear
derailleur 34 via the second wireless communication unit 40.
According to the electrical system 30 of the fourth embodi-
ment, at least the effects of (1) and (2) of the first embodiment
can be achieved.

Fifth Embodiment

[0145] The electrical system 30 of the fifth embodiment
will be described with reference to FIGS. 9 and 10. The
configurations that are common to the first embodiment are
given the same reference symbols as the first embodiment,
and the descriptions thereof will be omitted.

[0146] As shown in FIG. 9, the first housing 82 is detach-
ably attached to the first base member 50 of the front
derailleur 32. The first housing 82 and the first base member
50 are attached, for example, via a bolt or the like. Accord-
ingly, the first wireless communication unit 36 and the first
power source 38 can be detachably attached to the first base
member 50.

[0147] As shown in FIG. 10, the second housing 96 is
detachably attached to the second base member 60 of the rear
derailleur 34. The second housing 96 and the second base
member 60 are attached, for example, via a bolt or the like.
Accordingly, the second wireless communication unit 40 and
the second power source 42 can be detachably attached to the
second base member 60.

[0148] Theelectrical system 30 of the fifth embodiment can
achieve the following effects, in addition to the effect of (1) of
the first embodiment.

[0149] (11) The first wireless communication unit 36 and
the first power source 38 are attached to the front derailleur
32. Accordingly, the surrounding of the front derailleur 32 of
the frame main body 14 can be less complicated.

[0150] (12) The first wireless communication unit 36 and
the first power source 38 are detachably attached to the front
derailleur 32. Accordingly, itis possible to exchange only one
of the front derailleur 32, the first wireless communication
unit 36, or the first power source 38, mounted to the bicycle
10.
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[0151] (13) The first wireless communication unit 36 and
the first power source 38 are attached to the first base member
50. Accordingly, a more stable attachment is possible com-
pared to the link member 52 and the first movable member 54.
[0152] (14) The second wireless communication unit 40
and the second power source 42 are attached to the rear
derailleur 34. Accordingly, the surrounding of the rear
derailleur 34 of the frame main body 14 can be less compli-
cated.

[0153] (15) The second wireless communication unit 40
and the second power source 42 are detachably attached to the
rear derailleur 34. Accordingly, it is possible to exchange only
one of the rear derailleur 34, the second wireless communi-
cation unit 40, or the second power source 42, mounted to the
bicycle 10.

[0154] (16) The second wireless communication unit 40
and the second power source 42 are attached to the second
base member 60. Accordingly, a more stable attachment is
possible compared to the link member 62 and the second
movable member 64.

Sixth Embodiment

[0155] The electrical system 30 of the sixth embodiment
will be described with reference to FIG. 11. The configura-
tions that are common to the first embodiment are given the
same reference symbols as the first embodiment, and the
descriptions thereof will be omitted.

[0156] The electrical system 30 comprises the front
derailleur 32, the rear derailleur 34, the first wireless commu-
nication unit 36, the first power source 38, the second wireless
communication unit 40, the operating unit 44, the third wire-
less communication unit 46, and the third power source 48.
[0157] The first wireless communication unit 36 and the
first power source 38 are attached to a first base member 50 of
the front derailleur 32. The first wireless communication unit
36 and the first power source 38 are built in to the first base
member 50.

[0158] The first wireless communication unit 36 is electri-
cally connected to the controller 56 of the front derailleur 32.
The first power source 38 is electrically connected to the
controller 70 of the first wireless communication unit 36, the
controller 56 of the front derailleur 32, and the controller 66
of the rear derailleur 34. The first power source 38 supplies
power to the controller 66 of the rear derailleur 34 via a power
line 120F. According to the electrical system 30 of the sixth
embodiment, at least the effects of (1) of the first embodiment
and the effects of (11) and (13) of the sixth embodiment can
be achieved.

Seventh Embodiment

[0159] The electrical system 30 of the seventh embodiment
will be described with reference to FIG. 12-FIG. 14. The
configurations that are common to the first embodiment are
given the same reference symbols as the first embodiment,
and the descriptions thereof will be omitted.

[0160] As shown in FIG. 12, the front derailleur 32 com-
prises a first storage unit 136. Information that is stored in the
first storage unit 136 includes identification information, as
well as the updatable individual information. The identifica-
tion information includes the model number and the like of
the front derailleur 32. The individual information includes
the setting information as well as the history information. The
setting information is, for example, the information regarding
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the adjustment setting of the front derailleur 32. The infor-
mation regarding the adjustment setting of the front derailleur
32 includes, for example, the location information of the first
movable member 54. The location information of the first
movable member 54 is stored, for example, as the operation
amount of the first actuator 58. The history information
includes, for example, the information indicating whether or
not the shifting was appropriately carried out, and the infor-
mation indicating whether or not the communication with the
first wireless communication unit 36 has been appropriately
carried out. The controller 56 can update the history informa-
tion each time the shifting and the communication are
executed, or, update only when the communication is not
appropriately executed.

[0161] As shown in FIG. 13, the rear derailleur 34 com-
prises a second storage unit 138. The information that is
stored in the second storage unit 138 includes the identifica-
tion information, as well as the updatable individual informa-
tion. The identification information includes the model num-
ber and the like of the rear derailleur 34. The individual
information includes the setting information as well as the
history information. The setting information is, for example,
the information regarding the adjustment setting of the rear
derailleur 34. The information regarding the adjustment set-
ting of the rear derailleur 34 includes, for example, the loca-
tion information of the first movable member 54. The location
information of the second movable member 64 is stored, for
example, as the operation amount of the second actuator 68.
The history information includes, for example, the informa-
tion indicating whether or not shifting was appropriately car-
ried out, and the information indicating whether or not the
communication with the second wireless communication unit
40 has been appropriately carried out. The controller 66 can
update the history information each time the shifting and
communication are executed, or, update only when the com-
munication is not appropriately executed.

[0162] The update steps of the information which is stored
in the first storage unit 136 will be described with reference to
FIG. 14.

[0163] Intheupdate steps, an external device E and the first
wireless communication unit 36 are communicably con-
nected. The external device E and the first wireless commu-
nication unit 36 are communicably connected by wireless
communication. Wireless standards such as Bluetooth (reg-
istered trademark), Wi-Fi (registered trademark), ANT+ (reg-
istered trademark), and NFC (Near Field Communication)
can be employed for the wireless communication. The exter-
nal device E and the first wireless communication unit 36 can
also be communicably connected by a wired communication.
The external device E can also directly communicate with the
first wireless communication unit 36 or, the external device E
and the first wireless communication unit 36 can communi-
cate indirectly via another electric component. An external
device E includes various electronic devices, such as a desk-
top computer, a laptop personal computer, and a smart phone.
Examples of other electric components include an operating
unit 44, a cycle computer, a battery unit, and other electric
components. Examples of the electric component include a
drive unit comprising a motor for assisting the human power
drive force which is inputted to the bicycle 10, an electric
seatpost, and an electric suspension, and the like.

[0164] When connected to the first wireless communica-
tion unit 36, the external device E requests the identification
information from the first wireless communication unit 36, in
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Step S11. After receiving a signal requesting the identifica-
tion information (hereinafter referred to as the “identification
information request signal”), the first wireless communica-
tion unit 36 requests the identification information from the
controller 56 in Step S12. After receiving an identification
information request signal, the controller 56 reads the iden-
tification information stored in the first storage unit 136 and
transmits the same to the first wireless communication unit
36, in Step S13. After receiving the identification informa-
tion, the first wireless communication unit 36 transmits the
identification information to the external device E in Step
S14.

[0165] After receiving the identification information, the
external device displays the electric component which corre-
sponds with the received identification information, in a dis-
play unit (not shown), in Step S15. Specifically, the model
number of the front derailleur 32 is displayed. At this time,
when there are a plurality of electric components which can
communicate with the first wireless communication unit 36,
the external device E can also display a list of electric com-
ponents that can communicate with the first wireless commu-
nication unit 36. Further, when the external device E is also
communicable with the second wireless communication unit
40, the external device E can also display a list including
electric components that can communicate with the second
wireless communication unit 40.

[0166] The user selects the front derailleur 32 using an
operating unit (not shown), following the contents of the
display of the display unit (not shown) of the external device
E. The operating unit is, for example, a touch panel or a
keyboard provided to the display unit.

[0167] When the user selects the front derailleur 32 via the
operating unit (not shown), the external device E requests the
individual information from the first wireless communication
unit 36, in Step S16. After receiving a signal requesting the
individual information (hereinafter referred to as the “indi-
vidual information request signal™), the first wireless com-
munication unit 36 requests the individual information from
the controller 56 in Step S17. After receiving an individual
information request signal, the controller 56 reads the indi-
vidual information from the first storage unit 136 and trans-
mits the same to the first wireless communication unit 36, in
Step S18. After receiving the individual information, the first
wireless communication unit 36 transmits the individual
information to the external device E in Step S19.

[0168] After receiving the individual information, the
external device E displays the received individual informa-
tion in a display unit (not shown), in Step S20. The user
selects the individual information using an operating unit (not
shown), following the contents of the display of the display
unit (not shown) of the external device E. When the user
performs an operation to change the individual information,
the external device E transmits a signal to request an update of
the individual information (hereinafter referred to as the
“individual information update request signal”) to the first
wireless communication unit 36, in Step S21. The individual
information update request signal is, for example, a signal
including a request to the effect of changing the first movable
member 54 in a first direction or a second direction, in the
adjustment setting of the front derailleur 32.

[0169] After receiving individual information request sig-
nal, the first wireless communication unit 36 transmits the
individual information request signal to the controller 56 in
Step S22. After receiving the individual information update
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request signal, the controller 56 updates the individual infor-
mation that is stored in the first storage unit 136, based on the
individual information update request signal, in Step S23.
That is, the front derailleur 32 updates the information that is
stored in the first storage unit 136 based on the communica-
tion with the first wireless communication unit 36. That is, the
controller 56 operates the first actuator 58 based on the indi-
vidual information update request signal, in Step S23. When
the individual information update request signal is an adjust-
ment setting of the front derailleur 32, the controller 56 oper-
ates the first actuator 58 based on the individual information
update request signal. That is, the front derailleur 32 operates
the first actuator 58 based on a signal from the first wireless
communication unit 36.

[0170] After Step S23, the update step is ended, or, at least
one step of Steps S11-S23 is executed again, based on the
operation of the operating unit (not shown) of the external
device E. For example, when the user performs an operation
to update another individual information of the front
derailleur 32, Step S16-Step S23 are executed again. Further,
when the user further updates the individual information
updated in Step S23, Step S21-Step S23 are executed again.

[0171] The same step as the update step of the information
which is stored in the first storage unit 136 is performed
regarding the update step of the information stored in the
second storage unit 138. For example, when an individual
information update request signal is transmitted from the
external device E to the second wireless communication unit
40 in accordance with Step S21, the second wireless commu-
nication unit 40 which has received the individual informa-
tion update request signal transmits the individual informa-
tion update request signal to the controller 66. After receiving
individual information update request signal, the controller
66 updates the individual information that is stored in the
second storage unit 138, based on the individual information
update request signal. The rear derailleur 34 updates the infor-
mation that is stored in the second storage unit 138 based on
the communication with the second wireless communication
unit 40.

[0172] Further, the controller 66 operates the second actua-
tor 68 based on the individual information update request
signal. When the individual information update request signal
is an adjustment setting of the rear derailleur 34, the controller
66 operates the second actuator 68 based on the individual
information update request signal. That is, the rear derailleur
34 operates the second actuator 68 based on a signal from the
second wireless communication unit 40. According to the
electrical system 30 of the seventh embodiment, at least
effects in accordance with (1) and (2) of the first embodiment
can be achieved.

Eighth Embodiment

[0173] The electrical system 30 of the eighth embodiment
will be described with reference to FIGS. 15 and 16. The
configurations that are common to the first embodiment are
given the same reference symbols as the first embodiment,
and the descriptions thereof will be omitted. In the eighth
embodiment, the electric seatpost 134 is an electric compo-
nent.

[0174] As shown in FIG. 15, the electrical system 30 is
mounted on a bicycle 10A equipped with a vehicle body 130.
The vehicle body 130 comprises a frame main body 132, a
handlebar 16, a front fork 20, a hub assembly 22, and an
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electric seatpost 134. The frame main body 132 comprises a
down tube 14B, a seat tube 14D, and a head tube 14E.
[0175] Asshown in FIG. 16, the electric seatpost 134 com-
prises a first movable member 140, a controller 142, a first
storage unit 144, and a first actuator 146. The first actuator
146 is, for example, an electric motor. The first movable
member 140 is, for example, a pinion of a rack-and-pinion
mechanism. The electric seatpost 134 is a first electric com-
ponent.

[0176] The controller 142 is electrically connected to the
first wireless communication unit 36. The controller 142 has
aprocessor for performing various calculations and executing
various programs. The controller 142 is communicable with
the first wireless communication unit 36. The first power
source 38 can supply power to the controller 142.

[0177] Atleast one of the switches 100 of the operating unit
44 shown in FIG. 5 preferably changes the seat height of the
electric seatpost 134. As shown in FIG. 16, the controller 142
changes the seat height of the electric seatpost 134, by oper-
ating the first movable member 140. The electric seatpost 134
operates the first actuator 146 based on a signal from the first
wireless communication unit 36. When the first actuator 146
is driven, the first movable member 140 is operated and the
seat height of the electric seatpost 134 is changed.

[0178] Information thatis stored in the first storage unit 144
includes the identification information, as well as the updat-
able individual information. The identification information
includes the model number and the like of the electric seatpost
134. The individual information includes the setting informa-
tion as well as the history information. The setting informa-
tion is, for example, the seat height of the electric seatpost
134. The history information includes, for example, the infor-
mation indicating whether or not communication with the
first wireless communication unit 36 has been appropriately
carried out.

[0179] The controller 142 operates the first actuator 146
based on a signal from the first wireless communication unit
36. For example, when an individual information update
request signal for changing the seat height is received from
the operating unit 44 or an external device E (refer to FIG. 15),
the seat height is changed by operating the first actuator 146
based on the received individual information update request
signal.

[0180] According to the electrical system 30 of the eighth
embodiment, at least the effects in accordance with (1) and (2)
of the first embodiment can be achieved.

Ninth Embodiment

[0181] The electrical system 30 of the ninth embodiment
will be described with reference to FIGS. 15 and 17. The
configurations that are common to the first embodiment are
given the same reference symbols as the first embodiment,
and the descriptions thereof will be omitted.

[0182] The vehicle body 130 further comprises a front sus-
pension device 148 and a rear suspension device 150. The
front suspension device 148 is a first electric component.
[0183] Asshowninthe FIG. 17, the front suspension device
148 comprises a first movable member 152, a controller 154,
a first storage unit 156, and a first actuator 158. The front
suspension device 148 is, for example, a hydraulic device,
and the first movable member 152 is, for example, a solenoid
valve.

[0184] The controller 154 has a processor for performing
various calculations and executing various programs. The
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controller 154 is electrically connected to the first wireless
communication unit 36. The controller 154 is communicable
with the first wireless communication unit 36. The first power
source 38 can supply power to the controller 154. At least one
of the switches 100 of the operating unit 44 shown in FIG. 5
preferably controls the front suspension device 148. As
shown in FIG. 17, the controller 154 changes the state of the
front suspension device 148, by operating the first movable
member 152. The front suspension device 148 operates the
first actuator 158 based on a signal from the first wireless
communication unit 36. When the first actuator 158 is driven,
the first movable member 152 is operated and the state of the
front suspension device 148 is changed.

[0185] Information thatis stored in the first storage unit 156
includes the identification information, as well as the updat-
able individual information. The identification information
includes the model number and the like of the front suspen-
sion device 148. The individual information includes setting
information as well as the history information. The setting
information is, for example, the information regarding the
state of the front suspension device 148. An example of the
state of the front suspension device 148 is the displacement
amount of the suspension with respect to the applied load. In
ahydraulic front suspension device 148, the state is correlated
with the hydraulic pressure. The history information
includes, for example, the information indicating whether or
not a communication with the first wireless communication
unit 36 has been appropriately carried out.

[0186] The controller 154 operates the first actuator 158
based on a signal from the first wireless communication unit
36. For example, when an individual information update
request signal for changing the state of the front suspension
device 148 is received from the operating unit 44 or an exter-
nal device E (refer to FIG. 15), the state of the front suspen-
sion device 148 is changed by operating the first actuator 158
based on the received individual information update request
signal. According to the electrical system 30 of the ninth
embodiment, at least the effects in accordance with (1) and (2)
of the first embodiment can be achieved.

Modified Examples

[0187] The description relating to the above-described
embodiment is an example of forms that the bicycle electrical
system according to the present invention can take, and is not
intended to limit the forms thereof. The bicycle electrical
system according to the present invention can take the forms
of'the modified examples of the embodiment shown below, as
well as forms that combine at least two modified examples
that are not mutually contradictory.
[0188] The first power source 38 ofthe second embodiment
can be attached to the front derailleur 32. For example, as
shown in FIG. 18, the first power source 38 can be built into
the first base member 50 (refer to FIG. 2) or the first movable
member 54 (refer to FIG. 2) of the front derailleur 32. In this
case, the fifth housing 122 can be omitted. Further, the first
power source 38 can be attached to the outer surface of the
front derailleur 32 by a bolt or the like.
[0189] The second power source 42 of the second
embodiment can be attached to the rear derailleur 34.
For example, as shown in FIG. 18, the second power
source 42 can be built into the second base member 60
(refer to FIG. 3) or the second movable member 64 (refer
to FIG. 3) of the rear derailleur 34. In this case, the sixth
housing 124 can be omitted. Further, the second power
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source 42 can be attached to the outer surface of the rear
derailleur 34 by a bolt or the like.

[0190] Thefirst power source 38 of the third embodiment
can be attached to the front derailleur 32. For example,
as shown in FIG. 19, the first power source 38 can be
built into the first base member 50 (refer to FIG. 2) or the
first movable member 54 (refer to FIG. 2) of the front
derailleur 32. In this case, the fifth housing 122 can be
omitted. Further, the first power source 38 can be
attached to the outer surface of the front derailleur 32 by
a bolt or the like.

[0191] Thefirst power source 38 of the third embodiment
can be attached to the rear derailleur 34. For example, as
shown in FIG. 20, the first power source 38 can be built
into the second base member 60 (refer to FIG. 3) or the
second movable member 64 (refer to FIG. 3) of the rear
derailleur 34. In this case, the fifth housing 122 can be
omitted. Further, the first power source 38 can be
attached to the outer surface of the rear derailleur 34 by
a bolt or the like.

[0192] In the fifth embodiment, the second housing 96
can be fixed to the rear derailleur 34. That is, the second
wireless communication unit 40 can be non-detachably
attached to the rear derailleur 34. Further, the second
wireless communication unit 40 can be non-detachably
attached to the second base member 60. Further, the
second power source 42 can be non-detachably attached
to the second base member 60. In the case that the rear
derailleur 34 is configured as the first electric component
and the front derailleur 32 is configured as the second
electric component, the first housing can be made
detachable to the rear derailleur 34 and the second hous-
ing can be fixed to the front derailleur 32.

[0193] Inthe seventh embodiment, the shift sequence as
the individual information can be stored to the first stor-
age unit 136 and the second storage unit 138. When
receiving a signal to change the gear ratio y from the
operating unit 44, at least one of the first actuator 58 and
the second actuator 68 is operated on the basis of the
shift sequence by the controller 56 and the controller 66.
The shift sequence preferably includes a first sequence
in which the gear ratio of the bicycle 10 which is deter-
mined by both the front derailleur 32 and the rear
derailleur 34 becomes larger, and a second sequence in
which the gear ratio of the bicycle 10 which is deter-
mined by both the front derailleur 32 and the rear
derailleur 34 becomes gradually smaller. When receiv-
ing a signal for increasing the gear ratio of the bicycle 10
from the operating unit 44, the controller 56 and the
controller 66 determine whether or not to operate the
first actuator 58 and the second actuator 68 according to
the first sequence. When receiving a signal for decreas-
ing the gear ratio of the bicycle 10 from the operating
unit 44, the controller 56 and the controller 66 determine
whether or not to operate the first actuator 58 and the
second actuator 68 according to the second sequence. In
this modified example, the front derailleur 32 and the
rear derailleur 34 operate the actuators 58 and 68 based
on a communication with the wireless communication
units 36 and 40.

[0194] In the modified example described above, the
shift sequence which is stored in the first storage unit 136
can be updated using an external device E via the first
wireless communication unit 36. Further, the shift

11

Sep. 8, 2016

sequence which is stored in the second storage unit 138
can be updated using an external device E via the second
wireless communication unit 40. In this modified
example, the front derailleur 32 and the rear derailleur
34 update the information stored in the storage units 136
and 138, based on a communication with the wireless
communication units 36 and 40.

[0195] Inthe seventh embodiment, a setting information
of a permission to continuously shift as the individual
information can be stored to the first storage unit 136 and
the second storage unit 138. A setting information of a
permission to continuously shift is a setting for permit-
ting or not permitting a shifting of a plurality of stages,
based on the time that the switch 100 is pressed. The
electrical system 30 is capable of updating the setting
information of a permission to continuously shift, which
is stored in the storage units 136 and 138 from the
external device E via the wireless communication units
36 and 40, to be permitted or not permitted.

[0196] In the seventh embodiment, a shifting prohibited
period as the individual information can be stored to the
first storage unit 136 and the second storage unit 138.
The shifting prohibited period is a period during which a
shifting operation is prohibited after a shifting operation
is executed. The electrical system 30 is capable of updat-
ing the shifting prohibited period which is stored in the
storage units 136 and 138 from the external device E via
the wireless communication units 36 and 40.

[0197] In the seventh embodiment, a shift position
restriction information as the individual information can
be stored to the first storage unit 136 and the second
storage unit 138. The shift position restriction informa-
tion comprises at least one of the upper limit and the
lower limit of the shift position. The electrical system 30
automatically controls the front derailleur 32 and the
rear derailleur 34 based on the shift position restriction
information. The period during which the front
derailleur 32 and the rear derailleur 34 are controlled by
the electrical system 30 can be limited to when the
running of the bicycle 10 has been started. The electrical
system 30 is capable of updating the shift position
restriction information which is stored in the storage
units 136 and 138 from the external device E via the
wireless communication units 36 and 40.

[0198] In the seventh embodiment, a cycle computer
comprising a controller and a storage unit can be elec-
trically connected to the first wireless communication
unit 36 or the second wireless communication unit 40.
For example, the setting information to turn a beep
sound ON or OFF is stored as the individual information
to the storage unit of the cycle computer. Further, for
example, the setting information of the display time on
the display unit of the cycle computer is stored as the
individual information to the storage unit of the cycle
computer. The display time is the time during which the
various information is displayed on the display unit
when the operating unit of the cycle computer is not
operated. The controller of the cycle computer updates
information stored in the storage unit of the cycle com-
puter, based on the received individual information
update request from the external device E via the first
wireless communication unit 36 or the second wireless
communication unit 40.
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[0199] Intheseventh embodiment, Steps S16-S19 can be
omitted. In this case, the external device E reads indi-
vidual information corresponding to the identification
information received from the Internet or the like, or the
storage unit of the external device E in Step S20, and
displays the read individual information on the display
unit.

[0200] In the seventh embodiment, Steps S11-S14 and
Steps S16-S19 can be executed at the same time. For
example, when receiving an individual information
request signal from the external device E, the first wire-
less communication unit 36 and the controller 56 trans-
mit individual information along with the identification
information to the external device E. The external device
E displays the received individual information on the
display unit based on an operation of the operating unit.
[0201] In the seventh embodiment, the drive unit can be
configured as the first electric component. The drive unit
comprises a first actuator for assisting a human power
drive force that is inputted to the bicycle 10, a first
controller, and a first storage unit. The first actuator is,
for example, an electric motor. That is, the drive unit
comprises a motor for assisting the human power drive
force that is inputted to a crank. The drive unit operates
the first actuator based on a signal from the first wireless
communication unit 36. For example, when a signal to
turn the first actuator ON or to increase or decrease the
drive force of the first actuator is inputted from the
operating unit 44, the controller 56 stops the drive or
changes the torque of the first actuator, based on the
signal.

[0202] Intheabove-described modified example, the set-
ting information of the start mode as the individual infor-
mation can be stored to the first storage unit 136. A
setting information of the start mode is a setting for
whether or not to drive the first actuator when the bicycle
10 starts running. Alternatively, a setting information is
a setting for whether or not to permit controlling the shift
position to a prescribed position when the bicycle 10
starts running. The electrical system 30 is capable of
updating the setting information of a permission to con-
tinuously shift, which is stored in the storage unit 136
from the external device E via the wireless communica-
tion unit 36, to be permitted or not permitted.

[0203] Theelectrical system 30 comprising the drive unit
described above can perform a setting for whether or not
a light is connected to the bicycle 10, using the external
device E and the first wireless communication unit 36.
[0204] In the eighth embodiment, the electric seatpost
134 can be configured as the second electric component.
[0205] In the ninth embodiment, a rear suspension
device 150 can be employed instead of the front suspen-
sion device 148. Further, a rear suspension device 150
can be employed as a second electric component. Fur-
ther, a rear suspension device 150 can be configured as a
first electric component and a front suspension device
148 can be configured as a second electric component.
Furthermore, a suspension device comprising a front
suspension device 148 and a rear suspension device 150
can be configured as a first electric component.

[0206] In each of the embodiments, the operating unit 44
can be provided with a storage unit. The setting infor-
mation for defining the relationships between each
switch 100 and the types of derailleurs 32 and 34 as well
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as the shift operation is stored in the storage unit of the
operating unit 44 as the individual information. The
controller 56 of the operating unit 44 updates the infor-
mation stored in the storage unit of the operating unit 44,
based on the received individual information update
request from the external device E via the third wireless
communication unit 46.

In the seventh to the ninth embodiments, the first
electric component and the second electric component
can transmit the number of errors to the external device
E as the history information, based on a signal from the
wireless communication units 36 and 40. Further,
instead ofthe number of errors, the number of operations
of the electric component can be read as the history
information.

In the ninth embodiment, the setting information
for defining the relationships between each switch 100
and the type of the front suspension device 148 as well as
the individual information can be stored in the storage
unit of the operating unit 44 as the individual informa-
tion. An example of the setting information is a setting
information of the mode. The mode sets the control
mode of the front suspension device 148. The control
modes include, for example, a fork mode, a shock mode,
an uphill mode, a trail mode, and a downhill mode.

In each embodiment, the operating unit 44 can be
changed to the operating unit 128 shown in FIG. 21. The
operating unit 128 incorporates a third wireless commu-
nication unit 46 and a third power source 48. The third
wireless communication unit 46 and the third power
source 48 are attached to the handlebar 16 via the oper-
ating unit 44. In this case, the fifth housing portion 106
and the sixth housing portion 112 can be omitted.

In each embodiment, the controller 98 of the
operating unit 44 can be omitted. In this case, each of the
switches 100 and the controller 102 of the third wireless
communication unit 46 are connected by a communica-
tion line. Then, when a switch 100 is operated, the con-
troller 102 of the third wireless communication unit 46
transmits a shift signal wirelessly to at least one of the
first wireless communication unit 36 and the second
wireless communication unit 40, based on the operated
switch 100.

The third power source 48 can be permitted as
well. In this case, a configuration can be employed in
which power is supplied to the controller 98 along with
an operation of the switch 100 by including a piezoelec-
tric element in the switch 100. The controller 98 trans-
mits an operation signal to the controller 102, based on
the supply of power due to the switch 100 being oper-
ated.

In each embodiment, a plurality of the operating
units 44 can be employed as well. In this case, one
operating unit 44 can be associated with the front
derailleur 32 and the other operating units 44 can be
associated with the rear derailleur 34. In this case, one
third wireless communication unit 46 and one third
power source 48 which are connected to the plurality of
operating units 44 can be provided, or a third wireless
communication unit 46 and a third power source 48 can
be provided for each operating unit 44.

The first housing 82 of the first embodiment can
be attached to the chain stay 14C, the seatpost 18, the
front fork 20, or the hub assembly 22. In addition, at least
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one of the fourth housing 118 and the fifth housing 122
of the second embodiment to the fourth embodiment as
well as the sixth embodiments can be attached to the
chain stay 14C, the seatpost 18, the front fork 20, or the
hub assembly 22.

[0214] The second housing 96 of the first embodiment
can be attached to the seat tube 14D, the seatpost 18, the
front fork 20, or the hub assembly 22. In addition, at least
one of the sixth housing 124 and the seventh housing 126
of the second to the fourth as well as the sixth embodi-
ments can be attached to the chain stay 14C, the seatpost
18, the front fork 20, or the hub assembly 22.

[0215] The electrical system 30 of the first to the seventh
embodiments can be mounted to a bicycle 10B compris-
ing the vehicle body 130 shown in FIG. 22. The vehicle
body 130 comprises the frame main body 132, the
handlebar 16, the seatpost 18, the front fork 20 compris-
ing the front suspension device 148, the hub assembly
22, and rear suspension device 150. The frame main
body 132 comprises the down tube 14B, the seat tube
14D, and the head tube 14E. In this case, the first housing
82 can be attached to the front suspension device 148 or
the rear suspension device 150. Further, the second
housing 96 can be attached to the front suspension
device 148 or the rear suspension device 150.

[0216] Ineach embodiment, the first wireless communi-
cation unit 36 can be electrically connected to the rear
derailleur 34, and the second wireless communication
unit 40 can be electrically connected to the front
derailleur 32. In this case, the rear derailleur 34 corre-
sponds to a first electric transmission and the front
derailleur 32 corresponds to a second electric transmis-
sion.

[0217] In each embodiment, the front derailleur 32 can
be changed to an electric transmission that is built into a
support portion 14A. For example, the electric transmis-
sion can be configured by a planetary gear mechanism
comprising a plurality of sun gears and comprising a
regulating mechanism for selecting and regulating the
rotation of the plurality of sun gears. In this case, in the
seventh embodiment, the adjustment setting of the front
derailleur 32 is performed by adjusting the operation
amount of the regulating mechanism.

[0218] Ineachembodiment, the rear derailleur 34 can be
changed to an electric transmission that is built into the
hub assembly 22. For example, the electric transmission
can be configured by a planetary gear mechanism com-
prising a plurality of sun gears and comprising a regu-
lating mechanism for selecting and regulating the rota-
tion of the plurality of sun gears. In this case, in the
seventh embodiment, the adjustment setting of the rear
derailleur 34 is performed by adjusting the operation
amount of the regulating mechanism.

[0219] Ineach embodiment, the electrical system 30 can
be applied to a bicycle 10 comprising a motor for assist-
ing a human power drive force that is inputted to a
crankshaft C.

What is claimed is:

1. A bicycle electrical system comprising:

a first electric component;

a second electric component;

a first wireless communication unit;

a first power source; and

a second wireless communication unit;
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the first wireless communication unit and the first power
source being electrically connected to at least the first
electric component,
the second wireless communication unit being electrically
connected to at least the second electric component,
the first electric component configured to communicate
with the first wireless communication unit,
the second electric component configured to communicate
with the second wireless communication unit, and
at least the first wireless communication unit and the sec-
ond wireless communication unit are configured to be
attached to a bicycle without interposing the first electric
component and the second electric component.
2. The bicycle electrical system as recited in claim 1,
wherein
the first wireless communication unit is electrically con-
nected to the first electric component via a first signal
line, and
the second wireless communication unit is electrically con-
nected to the second electric component via a second
signal line.
3. The bicycle electrical system as recited in claim 1,
wherein
the first power source is configured to be attached to the
bicycle without interposing the first electric component
and the second electric component.
4. The bicycle electrical system as recited in claim 3,
wherein
the first power source, the first wireless communication
unit, and the second wireless communication unit are
configured to be attached to different positions of the
bicycle.
5. The bicycle electrical system as recited in the claim 3,
wherein
the first power source as well as the first wireless commu-
nication unit, and the second wireless communication
unit are configured to be attached to different positions
of the bicycle.
6. The bicycle electrical system as recited in claim 1,
wherein
the first power source is attached to the first electric com-
ponent or the second electric component.
7. The bicycle electrical system as recited in claim 6,
wherein
the first power source is attached to the first electric com-
ponent, and
the first power source is electrically connected to the sec-
ond electric component.
8. The bicycle electrical system as recited in claim 1, fur-
ther comprising
a second power source that is electrically connected to at
least the second electric component.
9. The bicycle electrical system as recited in claim 8,
wherein
the second power source is configured to be attached to the
bicycle without interposing the first electric component
and the second electric component.
10. The bicycle electrical system as recited in claim 9,
wherein
the first power source, the second power source, the first
wireless communication unit, and the second wireless
communication unit are configured to be attached to
different positions of the bicycle.
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11. The bicycle electrical system as recited in claim 9,

wherein

the first power source as well as the first wireless commu-
nication unit, and the second power source as well as the
second wireless communication unit are configured to
be attached to different positions of the bicycle.

12. The bicycle electrical system as recited in claim 8,

wherein

the second power source is attached to the first electric
component or the second electric component.

13. The bicycle electrical system as recited in claim 5,

comprising:

a first housing that houses at least a part of at least the first
wireless communication unit and at least a part of the
first power source; and

a second housing that houses at least a part of at least the
second wireless communication unit;

the first housing and the second housing being configured
to be attached to the bicycle without interposing the first
electric component and the second electric component.

14. The bicycle electrical system as recited in claim 13,

wherein

the first wireless communication unit comprises a first
connecting part and a first housing portion,

the first power source comprises a second connecting part
and a second housing portion, and

the first connecting part and the second connecting part are
joined to supply power from the first power source to the
first wireless communication unit, and the first housing
includes the first housing portion and the second housing
portion.

15. The bicycle electrical system as recited in claim 14,

further comprising

a second power source electrically connected to at least the
second electric component, and

the second housing houses at least the second wireless
communication unit and the second power source.

16. The bicycle electrical system as recited in claim 15,

wherein

the second wireless communication unit comprises a third
connecting part and a third housing portion,

the second power source comprises a fourth connecting
part and a fourth housing portion, and

the third connecting part and the fourth connecting part are
joined to supply power from the second power source to
the second wireless communication unit, and the second
housing includes the third housing portion and the fourth
housing portion.

17. The bicycle electrical system as recited in claim 13,

wherein

the first housing and the second housing have substantially
the same shape.

18. The bicycle electrical system as recited in claim 13,

wherein

at least one of the first housing and the second housing is
configured to be attached to a frame main body of the
bicycle.

19. The bicycle electrical system as recited in claim 18,

wherein

at least one of the first housing and the second housing is
configured to be attached to a chain stay of the bicycle.

20. The bicycle electrical system as recited in claim 18,

wherein
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at least one of the first housing and the second housing is
configured to be attached to a seat tube of the bicycle.
21. The bicycle electrical system as recited in claim 13,
wherein
at least one of the first housing and the second housing is
configured to be attached to a seatpost of the bicycle.
22. The bicycle electrical system as recited in claim 13,
wherein
at least one of the first housing and the second housing is
configured to be attached to a front fork of the bicycle.
23. The bicycle electrical system as recited in claim 13,
wherein
at least one of the first housing and the second housing is
configured to be attached to a hub assembly of the
bicycle.
24. The bicycle electrical system as recited in claim 13,
wherein
at least one of the first housing and the second housing is
configured to be attached to a suspension device of the
bicycle.
25. The bicycle electrical system as recited in claim 13,
wherein
the first housing and the second housing are configured to
be detachably attached to the bicycle.
26. The bicycle electrical system as recited in claim 13,
wherein
the first housing and the second housing are configured to
be attached to the bicycle by an attaching member.
27. The bicycle electrical system as recited in claim 26,
wherein
the attaching member comprises at least one of an adhe-
sive, a screw, a cable tie, or a double-sided tape.
28. A bicycle electrical system comprising:
a first electric component; and
a first wireless communication unit,
the first wireless communication unit being electrically
connected to the first electric component,
the first electric component being communicable with the
first wireless communication unit, and
the first wireless communication unit being configured to
be detachably attached to the first electric component.
29. The bicycle electrical system as recited in claim 28,
wherein
the first electric component comprises a first base member
that is configured to be attached to the bicycle, and
the first wireless communication unit is configured to be
detachably attached to the first base member.
30. The bicycle electrical system as recited in claim 28,
further comprising
afirst power source attached to the first electric component.
31. The bicycle electrical system as recited in claim 30,
wherein
the first electric component comprises a first base member
that is configured to be attached to the bicycle, and
the first power source is configured to be detachably
attached to the first base member.
32. The bicycle electrical system as recited in claim 28,
wherein
the first wireless communication unit is electrically con-
nected to the first electric component via a first signal
line.
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33. The bicycle electrical system as recited in claim 28,
further comprising
a second electric component; and
a second wireless communication unit that is electrically
connected to the second electric component,
the second electric component being configured to com-
municate with the second wireless communication unit,
and
the second wireless communication unit being configured
to be detachably attached to the second electric compo-
nent.
34. The bicycle electrical system as recited in claim 33,
wherein
the second electric component comprises a second base
member that is configured to be attached to the bicycle,
and
the second wireless communication unit is configured to be
detachably attached to the second base member.
35. The bicycle electrical system as recited in claim 33,
comprising
a second power source that is attached to the second elec-
tric component.
36. The bicycle electrical system as recited in claim 35,
wherein
the second electric component comprises a second base
member that can be attached to the bicycle, and
the second power source is detachably attached to the
second base member.
37. The bicycle electrical system as recited in claim 33,
wherein
the second wireless communication unit is electrically con-
nected to the second electric component via a second
signal line.
38. A bicycle electrical system comprising:
a first electric component;
a second electric component;
a first wireless communication unit;
a first power source; and
a second wireless communication unit;
the first wireless communication unit and the first power
source being electrically connected to at least the first
electric component,
the second wireless communication unit being electrically
connected to at least the second electric component,
the first electric component being configured to communi-
cate with the first wireless communication unit,
the second electric component configured to communicate
with the second wireless communication unit,
the first wireless communication unit and the first power
source are attached to the first electric component, and
the second wireless communication unit being configured
to be attached to the bicycle without interposing the first
electric component and the second electric component.
39. The bicycle electrical system as recited in claim 38,
further comprising:
an operating unit, and
athird wireless communication unit which transmits a gear
changing signal wirelessly to at least one of the first
wireless communication unit and the second wireless
communication unit,
the third wireless communication unit being configured to
be attached to the bicycle without interposing the first
electric component and the second electric component.
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40. The bicycle electrical system as recited in claim 39,
comprising
a third power source that is electrically connected to at least
the operating unit.
41. The bicycle electrical system as recited in claim 40,
further comprising
a third housing that houses at least a part of the third
wireless communication unit and at least a part of the
third power source, and the third housing being config-
ured to be attached to the bicycle without interposing the
first electric component and the second electric compo-
nent.
42. The bicycle electrical system as recited in claim 41,
wherein
the first housing, the second housing, and the third housing
are substantially the same shape.
43. The bicycle electrical system as recited in claim 1,
wherein
the second electric component comprises a second actuator
that is operated based on a signal from the second wire-
less communication unit.
44. The bicycle electrical system as recited in claim 1,
wherein
the first electric component comprises a first actuator that is
operated based on a signal from the first wireless com-
munication unit.
45. The bicycle electrical system as recited in claim 1,
wherein
the second electric component comprises a second storage
unit, and information stored in the second storage unit is
updated based on a communication with the second
wireless communication unit.
46. The bicycle electrical system as recited in claim 1,
wherein
the first electric component comprises a first storage unit,
and information stored in the first storage unit is updated
based on a communication with the first wireless com-
munication unit.
47. The bicycle electrical system as recited in of claim 1,
wherein
at least one of the first and the second electric components
is an electric transmission.
48. The bicycle electrical system as recited in claim 47,
wherein
one of the first and the second electric component is an
electric front derailleur, and
the other of the first and the second electric components is
an electric rear derailleur.
49. The bicycle electrical system as recited in claim 1,
wherein
at least one of the first and the second electric components
is an electric seatpost.
50. The bicycle electrical system as recited in claim 1,
wherein
at least one of the first and the second electric components
is an electric suspension.
51. The bicycle electrical system as recited in claim 1,
wherein
at least one of the first and the second electric components
is a drive unit comprising a motor for assisting a human
power drive force which is inputted to a crank.
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