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A bicycle communication adapter is provided with a voltage
converting component, a signal converting component and a
superimposing component. The voltage converting compo-
nent is configured to convert a received voltage supplied from
a bicycle electrical management system to a converted volt-
age suitable for at least one of a plurality of electric devices of
abicycle electrical system. The signal converting component
is configured to convert a received signal outputted from a
bicycle electrical management system into a converted signal
compliant with a standard for power line communication. The
superimposing component is configured to superimpose the
converted signal converted by the signal converting compo-
nent onto the converted voltage converted by the voltage
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BICYCLE COMMUNICATION ADAPTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
§119 to Japanese Patent Application No. 2011-167758, filed
Jul. 29, 2011. The entire disclosure of Japanese Patent Appli-
cation No. 2011-167758 is hereby incorporated herein by
reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] This invention generally relates to a bicycle com-

munication adapter. More specifically, the present invention
relates to a bicycle communication adapter for a bicycle that
can connect a bicycle electrical system in which a plurality of
electric devices can be connected using power line commu-
nication to a management system configured to manage the
bicycle electrical system.

[0004] 2. Background Information

[0005] Regarding an electrical system having a plurality of
electric devices installed in a vehicle, there is a known tech-
nology whereby the electric devices communicate through an
electric power line connected to a battery of the vehicle (Japa-
nese Laid-Open Patent Publication No. 2004-064405).

SUMMARY

[0006] The known technology does not disclose a commu-
nication adapter for supplying a signal from an external man-
agement system to the electrical system in order to check a
state of the electric devices inside the vehicle or control the
electric devices. Moreover, the known technology cannot
supply electric power from the management system to an
electric device not having a power supply.

[0007] One object presented in the present disclosure is to
provide a communication adapter that can supply a signal and
electric power from a bicycle electrical management system
to a bicycle electrical system in which a plurality of electric
devices can be connected using power line communication.
[0008] In view of the state of the known technology, a
bicycle communication adapter according to a first aspect is
provided that basically comprises a voltage converting com-
ponent, a signal converting component and a superimposing
component. The voltage converting component is configured
to convert a received voltage supplied from a bicycle electri-
cal management system to a converted voltage suitable for at
least one of a plurality of electric devices of a bicycle electri-
cal system. The signal converting component is configured to
convert a received signal outputted from a bicycle electrical
management system into a converted signal compliant with a
standard for power line communication. The superimposing
component is configured to superimpose the converted signal
converted by the signal converting component onto the con-
verted voltage converted by the voltage converting compo-
nent.

[0009] The communication adapter receives a signal out-
putted from the management system through, for example, a
communication line and employs the signal converting com-
ponent to convert the signal into a signal compliant with a
power line communication standard. Meanwhile, the com-
munication adapter employs the voltage converting compo-
nent to convert a voltage of electric power outputted from the
management system through, for example an electric power
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line. The signal converted by the signal converting compo-
nent is superimposed onto the voltage converted by the volt-
age converting component. As a result, even if the electric
devices of the electrical system do not have a power supply,
both signals and electric power can be supplied to the elec-
trical system from the management system. Also, the electric
components can be operated even if a voltage that the man-
agement system can output is different from a voltage
required to operate the electrical components.

[0010] A bicycle communication adapter according to a
second aspect is provided according to the first aspect, and
further comprises an electric energy storage component con-
figured to store electric power supplied from the management
system. With this aspect, a stable electric power can be sup-
plied to the electrical system because electric power supplied
from the management system can be stored.

[0011] A bicycle communication adapter according to a
third aspect is provided according to the second aspect,
wherein the electric energy storage component is connected
between the voltage converting component and the electric
devices. With this aspect, the electric power can be stored
after the voltage has been converted.

[0012] A bicycle communication adapter according to a
fourth aspect is provided according to any one of the first to
third aspects, and further comprises an electric power source
selecting component configured to selectively supply electric
power from the voltage converting component to the electric
devices in accordance with a state of an electric power source
of'thebicycle electrical system. With this aspect, the supply of
electric power from the adapter can be stopped when, for
example, the bicycle electrical system has an electric power
supply and the electric devices can be operated without power
supplied from the adapter, and electric power whose voltage
has been converted by the voltage converting component can
be supplied when the bicycle electrical system does not have
an electric power supply.

[0013] A bicycle communication adapter according to a
fifth aspect is provided according to the fourth aspect,
wherein the electric power source selecting component has a
detecting component configured to detect at least an electric
potential or an electric current of the electric devices and the
electric power source selecting component supplies electric
power from the voltage converting component to the electric
components when a detected value is equal to or smaller than
a predetermined value. With this aspect, it is easy to deter-
mine whether or not it is necessary to supply electric power
based on an electric potential or electric current of the electric
devices.

[0014] A bicycle communication adapter according to a
sixth aspect is provided according to any one of the first to
fifth aspects, and further comprises an over-current limiting
component configured to limit an over-current outputted from
the voltage converting component.

[0015] A bicycle communication adapter according to a
seventh aspect is provided according to any one of the first to
sixth aspects, and further comprises two first communication
terminals capable of connecting to the bicycle electrical sys-
tem and a second communication terminal capable of con-
necting to the management system. Since this aspect features
two connection terminals that can connect to the electrical
system, the adapter can connect to the bicycle electrical sys-
tem using only one connection terminal or the adapter can be
connected between any two electric devices.
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[0016] A bicycle communication adapter according to an
eight aspect is provided to any one of the first to seventh
aspects, wherein the signal converting component is config-
ured to receive from the management system a signal com-
pliant with a universal serial bus (USB) standard. Since the
adapter has a power line and a communication line and can
connect to the management system with a common USB-
compliant connection, a personal computer fitted with a USB
port can be used as the management system.

[0017] With the present invention, a signal and electric
power can be supplied from a management system to a
bicycle electrical system even if the electric devices of the
bicycle electrical system do not have an electric power source
and the management system can manage the bicycle electri-
cal system smoothly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Referring now to the attached drawings which form
a part of this original disclosure:

[0019] FIG.1is ablock diagram showing the bicycle com-
munication adapter according to a first embodiment and a
management system and a bicycle electrical system con-
nected together with the bicycle communication adapter;
[0020] FIG. 2 is ablock diagram of a bus connection struc-
ture of a bicycle electrical system;

[0021] FIG.3 ablock diagram showing constituent features
of'the bicycle communication adapter in accordance with the
first embodiment;

[0022] FIG.4isablock diagram corresponding to FIG. 2 of
a bicycle communication adapter in accordance with a second
embodiment; and

[0023] FIG.5isablock diagram corresponding to FIG. 2 of
a bicycle communication adapter in accordance with a third
embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] Selected embodiments will now be explained with
reference to the drawings. It will be apparent to those skilled
in the art 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.

[0025] Referring initially to FIG. 1, a bicycle electrical
system 7 (hereinafter called “electrical system 7”) is illus-
trated in accordance with a first embodiment. The electrical
system 7 is connected to a bicycle management system 50 via
a bicycle communication adapter 40 (hereinafter called
“communication adapter 40”) according to the first embodi-
ment. The electrical system 7 is configured such that it can
connect a plurality of electric devices using a power line
communication (hereinafter called “PLC”) standard. The
electrical system 7 has, for example, such PCI compliant
electric devices as an electrically drivable rear derailleur 107,
an electrically drivable front derailleur 10/ a battery unit 12,
an operating mode changing unit 14, a first shift operating
device 167, and a second shift operating device 16/ Unique
identifying information is assigned to each of the electric
devices.

[0026] The rear derailleur 107 has a rear shifting motor 20z
a rear gear position sensor 217 and a rear control section 22
The rear shifting motor 207 is configured to drive a chain
guide (not shown) of the rear derailleur 107 in an upshift
direction and a downshift direction. The rear gear position
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sensor 217 is used to position the chain guide at a plurality of
shift positions. The rear control section 22» controls the rear
shifting motor 207 in response to operations of a switch X and
aswitchY (explained later) of the first shift operating device
167

[0027] The front derailleur 10/ has a front shifting motor
20/, a front gear position sensor 21f and a front control
section 22/ The front shifting motor 20fis configured to drive
a chain guide (not shown) of the front derailleur 10f'in an
upshift direction and a downshift direction. The front gear
position sensor 21f'is used to position the chain guide at a
plurality of shift positions. The front control section 22f con-
trols the front shifting motor 20fin response to operations of
aswitch X and a switchY (explained later) of the second shift
operating device 16/

[0028] The battery unit 12 removably holds a removable
battery 12a comprising, for example, a lithium ion battery.
The mode changing unit 14 is provided for selecting an oper-
ating mode of the electrical system 7 in order to fine adjust the
positions of the chain guides of the front derailleur 10fand the
rear derailleur 107 with respect to the gears. The mode chang-
ing unit 14 has a mode changing switch 14a. An operator can
select to operate the electrical system 7 in an adjustment mode
by operating the mode changing switch 14a. In the adjust-
ment mode, a position of the chain guide of the rear derailleur
107 can be fine adjusted in an upshift direction or a downshift
direction by operating the switch X or the switch Y (explained
later) of the first shift operating device 16x Also, in the
adjustment mode, a position of the chain guide of the front
derailleur 10f'can be fine adjusted in an upshift direction or a
downshift direction by operating the switch X or the switchY
(explained later) of the second shift operating device 16/

[0029] The first shift operating device 167 has a switch X
and a switchY used for executing a shift operation of the rear
derailleur 10~ The second shift operating device 16f has a
switch X and a switch Y used for executing a shift operation
of the front derailleur 10f’ The switch X and the switch Y of
the first shift operating device 16 are provided, for example,
on a brake lever for operating a front brake or on a bracket of
the brake lever. The switch X and the switch Y of the second
shift operating device 16f are provided, for example, on a
brake lever for operating a rear brake or on a bracket of the
brake lever.

[0030] These electric devices are connected with a power
communication line 25. A communication terminal 26 con-
figured such that connectors provided on both ends of the
power communication line 25 can be connected thereto is
mounted on each of the electric devices. The communication
terminal 26 is, for example, a two-conductor female connec-
tor. Only one communication terminal 26 is provided on an
electric device (e.g., the rear derailleur 107) located at a ter-
minal end of the electrical system 7 and two are provided on
the other electric devices. It is also acceptable to provide two
communication terminals 26 on the electric device located at
the terminal end. For example, in this embodiment, two com-
munication terminals 26 are provided on the second shift
operating device 16flocated at a terminal end of the electrical
system. Additionally, when a shift switch of a different type
than the first and second shift operating devices is installed as
an electric device, the shift switch can be added to the elec-
trical system by connecting it to an unused terminal 26 of the
second shift operating device 16/ using the power communi-
cation line 25.



US 2013/0030603 Al

[0031] In FIG. 1 the communication adapter 40 is con-
nected between the mode changing unit 14 and the first shift
operating device 16~ However, when the communication
adapter 40 is removed and the electrical system 7 is in a
normal state, the mode changing unit 14 and the first shift
operating device 16r are directly connected together using the
power communication line 25.

[0032] As shown in FIG. 2, each of the electric devices is
connected to a serial bus structure. As shown in FIG. 2,
asocial bus SB is also provided inside the electric devices and,
if a communication adapter 40 is provided, the serial bus SB
is made up of the communication adapter 40, the electric
devices, and the power communication line 25. As a result,
regardless of whether any of the electric components is con-
nected or disconnected, an electric component can operate so
long as it is connected to the power communication line 25.
For example, in FIG. 1, even if the communication adapter 40
and the mode changing unit 14 are disconnected, the electric
system 7 will operate because the battery unit 12 and the first
shift operating device 167 are connected together by the
power communication line 25. Also, if, for example, the front
derailleur 10f'is operated with a regular shift cable, then it is
acceptable for the battery unit 12 and the rear derailleur 107 to
be connected by the electric power communication line 25. In
this case, too, the electrical system 7 will operate.

[0033] The management system 50 comprises, for
example, a personal computer (hereinafter called “PC”) hav-
ing a USB input/output terminal 50a (e.g., a USB type A
female connector). The management system 50 uses manage-
ment software stored inside the PC to execute failure testing
of the electric devices, settings of the electric devices, and
such management processing as updating the firmware of the
electric devices.

[0034] As shown in FIG. 1, the communication adapter 40
according to the first embodiment of the present invention can
be connected to the communication system 50 using a USB
cable 29 having two communication lines and two electric
power lines. The communication adapter 40 has two first
communication terminals 27 for power line communication
and a second communication terminal 28 that can communi-
cate with the management system 50. The first communica-
tion terminals 27 are of the same specifications as the com-
munication terminals 26 of the electric devices. The second
communication terminal 28 comprises, for example, a USB
type B female connector. By providing two first communica-
tion terminals 27, the communication adapter 40 can be con-
nected between any two electric devices of the electrical
system 7. For example, although in FIG. 1 the communication
adapter 40 is connected between the mode changing unit 14
and the first shift operating device 167 the communication
adapter 40 can be connected between the battery unit 12 and
the front derailleur 10f or between any other two electric
devices.

[0035] As shown in FIG. 3, the communication adapter 40
comprises a first controller 41, a voltage step-up circuit 42, an
electric energy storage element 43, an output switch 44, a
second controller 45 and a voltage determining circuit 46. The
first controller 41 is connected to a signal line terminal of the
second communication terminal 28. The first controller 41
receives serial data outputted through the USB cable 29 from
the management system 50 in a PC communication format
and transmits the serial data to the second controller 45.
[0036] The voltage step-up circuit 42 is connected to an
electric power line terminal of the second communication
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terminal 28. The voltage step-up circuit 42 raises a voltage
outputted from the management system 50 through an elec-
tric power line of the USB cable 29 to a voltage corresponding
to the electrical system 7. For example, the voltage step-up
circuit 42 raises a 5-V voltage outputted from the manage-
ment system through the USB cable 29 to a 6-V to 9-V voltage
used by the rear shifting motor 207 and the front shifting
motor 207’ The voltage step-up circuit 42 is an example of a
voltage converting component.

[0037] One end of the electric energy storage element 43 is
connected to the voltage step-up circuit 42 and the other end
is connected to ground. The electric energy storage element
43 is, for example, an electric double-layer capacitor or other
large capacity capacitor. The electric energy storage element
43 is provided to operate electric actuators, such as the rear
shifting motor 207 and the front shifting motor 20 that
required a larger current than the current limit of the USB
standard allows. The electric energy storage element 43 is
connected to an output side of the voltage step-up circuit 42.
The output switch 44 is connected to an output side of the
voltage step-up circuit 42 and the electric energy storage
element 43. The electric energy storage element 43 is an
example of an electric energy storage component.

[0038] The output switch 44 serves to turn a supply of
electric power from the electric energy storage element 43 to
the electric system 7 on and off.

[0039] The second controller 45 converts each of the com-
munication output signals into PLLC compliant signals and
transmits them to the electrical system 7. The second control-
ler 45 is an example of a signal converting component. The
second controller 45 also turns the output switch 44 on and off
according to a determination result of the voltage determining
circuit 46 and checks a state of charge of the electric energy
storing element 43 before executing a command issued from
the management system 50 instructing the second controller
45 to operate an electric actuator. The second controller 45
outputs a signal indicating the command after it has con-
firmed that the state of charge is sufficient.

[0040] The voltage determining circuit 46 is provided to
determine if an electric power should be supplied to the
electrical system 7. The voltage determining circuit 46 is an
example of an electric power source selecting component.
More specifically, the voltage determining circuit 46 deter-
mines if it is necessary to supply electric power by determin-
ing if a voltage of an electric power communication line
inside the electrical system 7 is lower than a prescribed
threshold value when the communication adapter 40 is con-
nected to the management system 50 and the electrical system
7. If the voltage determining circuit 46 determines that the
voltage of the electrical system 7 is lower than the prescribed
threshold value, then the second controller 45 checks the state
of charge of the electric energy storage element 43 and turns
the output switch 44 on if it confirms that the state of charge
is sufficient. It is preferable for the output switch 44 to turn on
only when the voltage of the electrical system 7 is zero or
substantially zero.

[0041] When the output switch 44 is on, the second con-
troller 45 superimposes the PL.C compliant signal with the
raised voltage from the voltage step-up circuit 42 and outputs
the resulting signal to the first communication terminal 27.
The second controller 45 functions as a superimposing com-
ponent. Even when the output switch 44 is not on, the second
controller 45 superimposes the PLC compliant signal onto the
voltage supplied to the first communication terminal 27
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through the power communication line 25 if a voltage of an
electric power source of the electrical system 7 is sufficient.
[0042] With such a communication adapter 40, when the
management system 50 issues a command that is not for
operating an electric actuator (e.g., a command for checking
the operation of the switch X and the switch Y of the second
shifting device 16f), the communication adapter 40 converts
the command into a PLC compliant signal, superimposes the
signal with a voltage, and outputs superimposed voltage to the
electrical system 7.

[0043] Meanwhile, when the management system 50 issues
a command that is for operating an electric actuator, the
communication adapter 40 checks the state of charge of the
electric energy storage element 43 before transmitting the
command. Then, if the state of charge is sufficient, the com-
munication adapter 40 superimposes a PL.C compliant signal
corresponding to the command onto a voltage and outputs the
voltage to the electrical system 7.

[0044] in the communication adapter 40, a signal received
from the management system 50 through, for example, a USB
cable 29 is converted into a PLC compliant signal by the
second controller 45. Meanwhile, a voltage of electric power
received from the management system 50 through, for
example, an electric power line is raised by the voltage step-
up circuit 42 to a voltage that the electrical system 7 can use.
The converted signal produced by the second controller 45 is
then superimposed onto the raised voltage produced by the
voltage step-up circuit 42. As a result, even if an electric
device(s) of the electrical system 7 does not have a power
supply, both signals and electric power can be supplied to the
electrical system 7 from the management system 50. Also,
even if the voltage that the management system 50 can deliver
is different from the voltage necessary to operate the electric
devices of the electrical system 7, using the communication
adapter 40 enables each of the electric devices to be operated
smoothly.

[0045] The electric energy storage element 43 enables the
communication adapter 40 to produce a large current momen-
tarily. Thus, an electric device having an electric actuator or
other electrical component that requires a large current can be
operated smoothly even if electric power supplied directly
from the management system 50 would not be sufficient to
operate the electric device in a stable manner.

Second Embodiment

[0046] Although the communication adapter 40 of the first
embodiment has an electric energy storage element 43, the
communication adapter 140 of a second embodiment does
not have an electric energy storage element, as shown in FI1G.
4. Otherwise, the constituent features of the communication
adapter 140 are the same as those of the communication
adapter 40. When the electric devices connected do not
require a large momentary current, the second embodiment
enables a simpler configuration to be achieved.

Third Embodiment

[0047] The communication adapter 240 of a third embodi-
ment has an over-current limiting circuit 48 connected
between the voltage step-up circuit 42 and the output switch
44 as shown in FIG. 5. Otherwise, the constituent features of
the communication adapter 240 are the same as those of the
communication adapter 40. The over-current limiting circuit
48 limits current such that an excessive current will not flow
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from the electric energy storage element 43 to the electrical
system 7. Providing the over-current limiting circuit 48 helps
prevent a large current from flowing to the electrical system 7
when the electrical system 7 has a short circuit failure. The
current limit value imposed by the over-current limiting cir-
cuit 48 is set, for example, in accordance with a rated value of
the power communication line or a rated value of the electric
power actuator.

Other Embodiments

[0048] While only selected embodiments have been chosen
to illustrate the present invention, it will be apparent to those
skilled in the art from this disclosure that various changes and
modifications can be made herein without departing from the
scope of the invention as defined in the appended claims.
[0049] Although in the previously explained embodiments
the communication adapter 40 has two first communication
terminals 27, it is acceptable so long as there is at least one
first communication terminal 27. When there is one commu-
nication terminal, the communication adapter 40 should be
connected, for example, to the communication terminal of the
second shifting device 161 that is not being used.

[0050] Although the previously explained embodiments
use a USB compliant communication standard that can sup-
ply electric power, it is acceptable for electric power and
signals to be delivered from the management system to the
communication adapter using separate standards.

[0051] Although in the previously explained embodiments
a determination of whether it is necessary to supply electric
power to the electric devices of the electric system 7 is based
on voltage, it is acceptable to make the determination based
on electric current.

[0052] Although in the previously explained embodiments
the electric energy storage component is a large-capacity
capacitor, the present invention is not limited to such an
electric energy storage component. For example, it is accept-
able to use a secondary battery.

[0053] Also components that are shown directly connected
or contacting each other can have intermediate structures
disposed between them. The functions of one element can be
performed by two, and vice versa. The structures and func-
tions of one embodiment can be adopted in another embodi-
ment. It is not necessary for all advantages to be present in a
particular embodiment at the same time. Every feature which
is unique from the prior art, alone or in combination with
other features, also should be considered a separate descrip-
tion of further inventions by the applicant, including the struc-
tural and/or functional concepts embodied by such feature(s).
Thus, the foregoing descriptions of the embodiments accord-
ing to the present invention are provided for illustration only,
and not for the purpose of limiting the invention as defined by
the appended claims and their equivalents.

What is claimed is:

1. A bicycle communication adapter comprising:

a voltage converting component configured to convert a
received voltage supplied from a bicycle electrical man-
agement system to a converted voltage suitable for at
least one of a plurality of electric devices of a bicycle
electrical system;

a signal converting component configured to convert a
received signal outputted from a bicycle electrical man-
agement system into a converted signal compliant with a
standard for power line communication; and
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a superimposing component configured to superimpose
the converted signal converted by the signal converting
component onto the converted voltage converted by the
voltage converting component.

2. The bicycle communication adapter as recited in claim 1,

further comprising

an electric energy storage component configured to store
electric power supplied from the bicycle electrical man-
agement system.

3. The bicycle communication adapter as recited in claim 2,

wherein

the electric energy storage component is electrically con-
nected to the voltage converting component and
arranged to be located between the voltage converting
component and the electric devices of the bicycle elec-
trical system while the bicycle communication adapter
is connected to the bicycle electrical system.

4. The bicycle communication adapter as recited in claim 1,

further comprising

a power source selecting component configured to selec-
tively supply electric power outputted from the voltage
converting component to the electric devices in accor-
dance with a state of a power source of the bicycle
electrical system while the bicycle communication
adapter is connected to the bicycle electrical system.

5. The bicycle communication adapter as recited in claim 4,

wherein

the power source selecting component has a detecting com-
ponent configured to detect at least one of an electric
potential of the electric devices and an electric current of
the electric devices as a detected value; and

the power source selecting component supplies electric
power from the voltage converting component to the
electric devices upon determining the detected value is
equal to or smaller than a predetermined value.

6. The bicycle communication adapter as recited inclaim 1,

further comprising

an over-current limiting component configured to limit an
over-current outputted from the voltage converting com-
ponent.

7. bicycle communication adapter as recited in claim 1,

further comprising:

a pair of first communication terminals configured to be
connected to the bicycle electrical system; and

a second communication terminal configured to be con-
nected to the bicycle electrical management system.

8. The bicycle communication adapter as recited in claim 1,

wherein

the signal converting component receives the received sig-
nal as a signal compliant with a universal serial bus
standard from the bicycle electrical management sys-
tem.

9. The bicycle communication adapter as recited in claim 2,

further comprising

a power source selecting component configured to selec-
tively supply electric power outputted from the voltage
converting component to the electric devices in accor-
dance with a state of a power source of the bicycle
electrical system while the bicycle communication
adapter is connected to the bicycle electrical system.

10. The bicycle communication adapter as recited in claim

9, wherein
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the power source selecting component has a detecting com-
ponent configured to detect at least one of an electric
potential of the electric devices and an electric current of
the electric devices as a detected value; and
the power source selecting component supplies electric
power from the voltage converting component to the
electric devices upon determining the detected value is
equal to or smaller than a predetermined value.
11. The bicycle communication adapter as recited in claim
2, further comprising
an over-current limiting component configured to limit an
over-current outputted from the voltage converting com-
ponent.
12. The bicycle communication adapter as recited in claim
2, further comprising:
a pair of first communication terminals configured to he
connected to the bicycle electrical system; and
a second communication terminal configured to he con-
nected to the bicycle electrical management system.
13. The bicycle communication adapter as recited in claim
2, wherein
the signal converting component receives the received sig-
nal as a signal compliant with a universal serial bus
standard from the bicycle electrical management sys-
tem.
14. The bicycle communication adapter as recited in claim
3, further comprising
a power source selecting component configured to selec-
tively supply electric power outputted from the voltage
converting component to the electric devices in accor-
dance with a state of a power source of the bicycle
electrical system while the bicycle communication
adapter is connected to the bicycle electrical system.
15. The bicycle communication adapter as recited in claim
14, wherein
the power source selecting component has a detecting com-
ponent configured to detect at least one of an electric
potential of the electric devices and an electric current of
the electric devices as a detected value; and
the power source selecting component supplies electric
power from the voltage converting component to the
electric devices upon determining the detected value is
equal to or smaller than a predetermined value.
16. The bicycle communication adapter as recited in claim
15, further comprising
an over-current limiting component configured to limit an
over-current outputted from the voltage converting com-
ponent.
17. The bicycle communication adapter as recited in claim
16, further comprising:
a pair of first communication terminals configured to be
connected to the bicycle electrical system; and
a second communication terminal configured to be con-
nected to the bicycle electrical management system.
18. The bicycle communication adapter as recited in claim
17, wherein
the signal converting component receives the received sig-
nal as a signal compliant with a universal serial bus
standard from the bicycle electrical management sys-
tem.



