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BICYCLE COMPONENT CONTROL

APPARATUS
BACKGROUND
[0001] 1. Field of the Invention
[0002] This invention generally relates to a bicycle compo-

nent control apparatus. More specifically, the present inven-
tion relates to a bicycle component control apparatus that
hydraulic controls a bicycle component using an electric
actuator.

[0003] 2. Background Information

[0004] Traditionally, most bicycle components are oper-
ated by a control cable that transmits a force from a control
device operated by a bicyclist. More recently, bicycle com-
ponents have been proposed that are operated using fluid
pressure from a fluid such as air, water, oil, etc. Most control
devices for a hydraulically operated bicycle component
includes an operating member that moves a piston in a fluid
pressure cylinder so as to fluidly operate the hydraulically
operated bicycle component. One example of such a hydrau-
lically operated bicycle component is disclosed in U.S. Pat.
No. 8,056,467 (assigned to Shimano Inc.).

SUMMARY

[0005] Generally, the present disclosure is directed to vari-
ous features of a bicycle component control apparatus. in
view of the state of the known technology, one object is to
provide a bicycle component control apparatus that can easily
and precisely adjust an operating state or position of a hydrau-
lically operated bicycle component.

[0006] In accordance with a first aspect of the present
invention, a bicycle component control apparatus is config-
ured to control at least one bicycle component. The bicycle
component control apparatus basically comprises auser oper-
ating device, an electric actuating unit and a hydraulic unit.
The electric actuating unit is controlled in response to opera-
tion of the user operating device. The hydraulic unit is fluidly
connected to the at least one bicycle component so as to
fluidly control the at least one bicycle component in response
to actuation of the electric actuating unit.

[0007] In accordance with a second aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the user operating
member is electrically connected to the electric actuating unit
by an electrical wire.

[0008] In accordance with a third aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the user operating
device is electrically connected to the electric actuating unit
by an electrical wireless connection.

[0009] In accordance with a fourth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the hydraulic unit
includes a master piston moving in response to actuation of
the electric actuating unit.

[0010] In accordance with a fifth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the fourth aspect further comprises a slave piston mov-
ing in response to movement of the master piston.

[0011] In accordance with a sixth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the fifth aspect is configured so that the slave piston is
arranged at the at least one bicycle component.
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[0012] In accordance with a seventh aspect of the present
invention, the bicycle component control apparatus accord-
ing to the fifth aspect is configured so that the electric actu-
ating unit includes an electric motor having an output shaft,
and the master piston of the hydraulic unit is connected to the
output shaft so that the master piston moves in response to
rotation of the output shaft.

[0013] In accordance with an eighth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the at least one
bicycle component includes a plurality of bicycle compo-
nents, and further comprises a valve unit that selectively
connects the bicycle components to the hydraulic unit.
[0014] In accordance with a ninth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the eighth aspect is configured so that the valve unit is
configured to be electrically controlled.

[0015] In accordance with a tenth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the plurality of
bicycle components includes a front derailleur, a rear
derailleur and a bicycle suspension device.

[0016] Inaccordance with an eleventh aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the at least one
bicycle component includes a front derailleur.

[0017] In accordance with a twelfth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the at least one
bicycle component includes a rear derailleur.

[0018] Inaccordance with a thirteenth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect is configured so that the at least one
bicycle component includes a bicycle suspension device.
[0019] Inaccordance witha fourteenth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the first aspect further comprises a sensing element
arranged to detect a current position of the bicycle compo-
nent.

[0020] In accordance with a fifteenth aspect of the present
invention, the bicycle component control apparatus accord-
ing to the fourteenth aspect further comprises a display opera-
tively coupled to the sensing element to receive a detection
signal of the sensing element and configured to display the
current position of the at least one bicycle component.
[0021] Other objects, features, aspects and advantages of
the disclosed bicycle component control apparatus will
become apparent to those skilled in the art from the following
detailed description, which, taken in conjunction with the
annexed drawings, discloses preferred embodiments of the
bicycle component control apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Referring now to the attached drawings which form
apart of this original disclosure:

[0023] FIG. 1 is a schematic diagram of a bicycle compo-
nent control apparatus having a single control device for
operating an electric actuating unit that actuates a hydraulic
unit to selectively operate three hydraulically operated com-
ponents using in an electrically controlled valve accordance
with a first embodiment;

[0024] FIG. 2 is a simplified cross sectional view of an
electrically controlled three-way output valve in a first com-
ponent operating position to permit selective adjustment of
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first one of the hydraulically operated components (e.g., the
front derailleur in the first illustrated embodiment);

[0025] FIG. 3 is a simplified cross sectional view of an
electrically controlled three-way output valve in a second
component operating position to permit selective adjustment
of a second one of the hydraulically operated components
(e.g., the rear derailleur in the first illustrated embodiment);
[0026] FIG. 4 is a simplified cross sectional view of an
electrically controlled three-way output valve in a third com-
ponent operating position to permit selective adjustment of a
third one of the hydraulically operated components (e.g., the
rear shock absorber in the first illustrated embodiment);
[0027] FIG. 5is an enlarged top plan view of a cycle com-
puter having a display that displays various status information
of bicycle component control apparatus to a rider; and
[0028] FIG. 6 is a schematic diagram illustrating two sepa-
rate control devices that each operates a hydraulic unit to
selectively operate a single hydraulically operated compo-
nent in accordance with a second embodiment; and

[0029] FIG. 7 is a schematic diagram of a wireless bicycle
component control apparatus having a single control device
for operating an electric actuating unit that actuates a hydrau-
lic unit to selectively operate three hydraulically operated
components using in an electrically controlled valve accor-
dance with a third embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] 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.

[0031] Referring initially to FIG. 1, a bicycle component
control apparatus 10 is illustrated in accordance with a first
embodiment. The bicycle component control apparatus 10 is
configured to control at least one bicycle component as
explained later. In the first embodiment, the bicycle compo-
nent control apparatus 10 basically comprises a user operat-
ing device 12, an electric actuating unit 14 and a hydraulic
unit 16. Basically, the electric actuating unit 14 is controlled
in response to operation of the user operating device 12 to
operate the hydraulic unit 16, which in turn operates the at
least one bicycle component. In the first embodiment, the at
least one bicycle component of the bicycle component control
apparatus 10 includes a plurality of bicycle components. The
plurality of bicycle components includes a front derailleur 18,
a rear derailleur 20 and a bicycle suspension device 22 (e.g.,
a rear shock absorber).

[0032] The front derailleur 18, the rear derailleur 20 and the
bicycle suspension device 22 are three examples of hydrau-
lically controlled bicycle components that can be controlled
with the electric actuating unit 14 and the hydraulic unit 16 in
responses to operation of the user operating device 12. The
front derailleur 18, the rear derailleur 20 and the bicycle
suspension device 22 are fluidly connected to the hydraulic
unit and fluidly controlled in response to movement of the
hydraulic unit 16 by the electric actuating unit 14.

[0033] Since the three hydraulically controlled bicycle
components (i.e., the front derailleur 18, the rear derailleur 20
and the bicycle suspension device 22) are controlled by the
single user operating device 12, preferably the bicycle com-
ponent control apparatus 10 further comprises a valve unit 24
that selectively connects the bicycle components to the
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hydraulic unit 16. The valve unit 24 can be removed if only
one bicycle component is being controlled. The valve unit 24
is preferably configured to be electrically controlled as
explained below. For example, the bicycle component control
apparatus 10 further comprises an electric control unit 26
(e.g., a cycle computer) that can be operated b the rider to
select one of the front derailleur 18, the rear derailleur 20 and
the bicycle suspension device 22 to be controlled by the user
operating device 12. The electric control unit 26 includes a
microprocessor, memory and other conventional structures of
a conventional cycling computer. Since cycling computers
are conventional devices that are well known, the electric
control unit 26 will not be discussed and/or illustrated herein,
except as modified to operate the bicycle component control
apparatus 10. In particular, the electric control unit 26 is
electrically connected to the electric actuating unit 14 and the
valve unit 24 by electrical wires or cables. The electric control
unit 26 receives various operating and status data from the
electric actuating unit 14. The electric control unit 26 has user
inputs 26a for operating the valve unit 24 to change the
control or component operating position as explained below.

[0034] Preferably, as seen in FIG. 1, the bicycle component
control apparatus 10 further comprises a first sensing element
S1, a second sensing element S2 and a third sensing element
S3. The first sensing element S1 is arranged to detect a current
position (e.g., a current gear position) of the front derailleur
18 (one of the bicycle components). The second sensing
element S2 is arranged to detect a current position (e.g., a
current gear position”) of the rear derailleur 20 (one of the
bicycle components). The third sensing element S3 is
arranged to detect a current position (e.g., a current stitfness
position) of the bicycle suspension device 22 (one of the
bicycle components).

[0035] As seen in FIGS. 1 and 5, the bicycle component
control apparatus 10 further comprises a display 265, which is
apart of the electric control unit 26 in the illustrated embodi-
ment. Of course, it will be apparent from this disclosure that
the display 265 can be a separate member from the electric
control unit 26 as needed and/or desired. The display 265 is
electrically and operatively coupled to the sensing elements
S1, S2 and S3 to receive detection signals of the sensing
elements S1, S2 and S3. As seen in FIG. 5, the display 2656 is
configured to display the current position of the at least one
bicycle component. For example, the display 265 can graphi-
cally display a front and rear gears with different sizes of
ovals (e.g., three the front gears and ten rear gears are illus-
trated) to indicate the current positions of the front derailleur
18 and the rear derailleur 20. The display 265 can display the
various stiffness settings of the bicycle suspension device 22
(e.g., Hard Tail, Stiff and Soft are illustrated). Moreover, the
display 265 can display the current component operating
position (e.g., FD for the front derailleur 18, RD for the front
derailleur 18, and RS for the bicycle suspension device 22) of
the valve unit 24.

[0036] As seenin FIGS. 2to 4, in the first embodiment, the
valve unit 24 is a three-way value having a housing 32, a
piston 34 and a solenoid actuator 36. The solenoid actuator 36
moves the piston 34 to one of three different control or com-
ponent operating positions. As seen in FIGS. 2 to 4, the valve
unit 24 has aninlet 40 that is fluidly connected to an outlet 16a
of'the hydraulic unit 16 as explained below. The valve unit 24
has a first outlet 41, a second outlet 42 and a third outlet 43.
The first outlet 41 is fluidly connected to the front derailleur
18 by a hydraulic hose 44 for selectively supplying hydraulic
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fluid (e.g., mineral oil) to the front derailleur 18. The second
outlet 42 is fluidly connected to the rear derailleur 20 by a
hydraulic hose 46 for selectively supplying hydraulic fluid to
the rear derailleur 20. The third outlet 43 is fluidly connected
to the bicycle suspension device 22 by a hydraulic hose 48 for
selectively supplying hydraulic fluid to the bicycle suspen-
sion device 22.

[0037] As seen in FIG. 2, when the piston 34 is in a first
component operating position, the inlet 40 is fluidly con-
nected to the first outlet 41 to permit selective adjustment of
a first one of the hydraulically operated components (e.g., the
front derailleur 18 in the first illustrated embodiment). As
seen in FIG. 3, when the piston 34 is in a second component
operating position, the inlet 40 is fluidly connected to the
second outlet 42 to permit selective adjustment of a second
one of the hydraulically operated components (e.g., the rear
derailleur 20 in the first illustrated embodiment). As seen in
FIG. 4, when the piston 34 is in a third component operating
position, the inlet 40 is fluidly connected to the third outlet 43
to permit selective adjustment of a third one of the hydrauli-
cally operated components (e.g., the bicycle suspension
device 22 in the first illustrated embodiment).

[0038] As seen in FIG. 1, in the first embodiment, the user
operating device 12 can be mounted on a handlebar 50, as
seenin FIG. 1, or any other suitable location of the bicycle. In
this embodiment, the user operating device 12 is used to
selectively operate each of the front derailleur 18, the rear
derailleur 20 and the bicycle suspension device 22. The user
operating device 12 can have a variety of configurations.
Here, in the first embodiment of FIG. 1, the user operating
device 12 includes a first operating lever 51 and a second
operating lever 52 that are movably mounted to a housing 53.
The first operating lever 51 is a trigger lever that is pivoted in
afirst direction D1 about a pivot axis P to output a first control
signal. The second operating lever 52 is a trigger lever that is
pivoted in a second direction D2 about the pivot axis P to
output a second control signal. Of course, alternatively, it will
be apparent from this disclosure that the user operating device
12 can one or more buttons or a single lever for operating the
electric actuating unit 14. The user operating device 12 is
electrically connected to the electric actuating unit 14 by an
electrical wire 54 to send the first and second control signals
to the electric actuating unit 14. The term “control signal” as
used herein can refer a command that is received by a micro-
computer or the like, or can refer merely electrical current.
For example, the first and second operating levers 51 and 52
can merely operate a switch that opens and closes an electrical
path that supplies to electricity to the electric actuating unit
14.

[0039] Here, in the first embodiment of FIG. 1, the electric
actuating unit 14 includes an electric motor 60 having an
output shaft 62. The electric actuating unit 14 preferably
includes a microprocessor, memory, a motor driver and other
conventional structures to control the operation of the electric
motor 60 to obtain the desired amount of rotation of the output
shaft 62 to properly adjust the bicycle component (i.e., the
front derailleur 18, the rear derailleur 20 or the bicycle sus-
pension device 22). The electric motor 60 is a reversible
electric motor.

[0040] The electric motor 60 rotates the output shaft 62 in a
first rotational direction when the first operating lever 51 is
operated from a rest position to an operated position. The
electric motor 60 rotates the output shaft 62 in a second
rotational direction, which is opposite to the first rotational
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direction, when the second operating lever 52 is operated
from a rest position to an operated position. Thus, the electric
actuating unit 14 is controlled in response to operation of the
first and second operating levers 51 and 52 (i.e., user operat-
ing members) of the user operating device 12.

[0041] The electric actuating unit 14 also has a drive train
that covers rotational movement of the output shaft 62 to
linear movement to operate the hydraulic unit 16. Here, the
drive train has a pinion or spur gear 64 and a gearrack 66. The
spur gear 64 is fixedly mounted to the output shaft 62 to rotate
therewith. The teeth of the spur gear 64 are engaged with the
teeth of the gear rack 66, which is slidably mounted to a
housing structure of the electric actuating unit 14. Thus, rota-
tion of the output shaft 62 together with the spur gear 64
moves the gear rack 66 linearly.

[0042] As schematically illustrated in FIG. 1, the hydraulic
unit 16 has a housing 70 that is integrally formed with the
electric actuating unit 14. The hydraulic unit 16 includes a
master piston 72 that moves in response to actuation of the
electric actuating unit 14. The master piston 72 is fixed to the
gear rack 66 to move therewith. Thus, the master piston 72 of
the hydraulic unit 16 is connected to the output shaft 62 via
the spur gear 64 and the gear rack 66 so that the master piston
72 moves in response to rotation of the output shaft 62. The
amount of movement of the master piston 72 will determine
the amount of operation of the bicycle component (i.e., the
front derailleur 18, the rear derailleur 20 or the bicycle sus-
pension device 22) in the illustrated embodiment). The mas-
ter piston 72 of the hydraulic unit 16 is movably operated by
the electric actuating unit 14 between at least two different
positions. The hydraulic unit 16 is provided with a hydraulic
fluid reservoir 74 for supply hydraulic fluid to the master
cylinder in conventional manner. The hydraulic fluid reser-
voir 74 can be integrally formed with the housing 70, or can
be aseparate unit that is fluidly connected by a hydraulic hose.
[0043] A slave piston moves in response to movement of
the master piston 72. In particular, each of the bicycle com-
ponents (i.e., the front derailleur 18, the rear derailleur 20 or
the bicycle suspension device 22) is preferably provided with
a slave cylinder 76, 78 or 80 with a slave piston 764, 78a or
80q, respectively. The slave cylinder 76 and the slave piston
76a are arranged at the front derailleur 18 (the at least one
bicycle component) to hydraulically operate the front
derailleur 18 in a conventional manner. The slave cylinder 78
and the slave piston 78a are arranged at the rear derailleur 20
to hydraulically operate the rear derailleur 20 in a conven-
tional manner. The slave cylinder 80 and the slave piston 80a
are arranged at the rear bicycle suspension device 22 (one of
the bicycle components) to hydraulically operate the bicycle
suspension device 22 in a conventional manner.

[0044] Each of the bicycle components are configured to
maintain an initial position of a moving member (e.g. a chain
guide for the front derailleur 18 and the rear derailleur 20) by
using a biasing member (not shown). When the master piston
72 moves toward a retracted position, which is opposite to the
outlet 16a for the master cylinder 72, the moving member
moves toward the initial position and then the fluid flows from
the corresponding slave piston toward the master cylinder 72.
[0045] Referring now to FIG. 6, a bicycle component con-
trol apparatus 110 in accordance with a second embodiment
will now be explained. In the bicycle component control
apparatus 110, basically the bicycle suspension device 22 and
the valve unit 24 has been removed, the hydraulic unit 16 is
directly connected to the front derailleur 18, and an user
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operating device 12', an electric actuating unit 14' and a
hydraulic unit 16' have been added to operate the rear
derailleur 20. The user operating device 12, the electric actu-
ating unit 14' and the hydraulic unit 16' are substantially
identical to the user operating device 12, the electric actuating
unit 14 and the hydraulic unit 16, discussed above. The
hydraulic unit 16' is provided with a hydraulic fluid reservoir
74' for supply hydraulic fluid to the master cylinder in con-
ventional manner.

[0046] Inview ofthesimilarity between the first and second
embodiments, the parts of the second embodiment that are
identical to the parts of the first embodiment will be given the
same reference numerals as the parts of the first embodiment.
Moreover, the descriptions of the parts of the second embodi-
ment that are identical to the parts of the first embodiment
have been omitted for the sake of brevity.

[0047] Referring now to FIG. 7, is a schematic diagram of
a wireless bicycle component control apparatus 210 in accor-
dance with a third embodiment will now be explained. Here,
each component is provided with a wireless communication
unit T/R that includes a wireless transmitter and a wireless
receiver. Thus, the user operating device 12 is electrically
connected to the electric actuating unit 14 by an electrical
wireless connection. Likewise, the electric control unit 26 is
electrically connected to the electric actuating unit 14, the
valve unit 24 and the sensing elements S1, S2 and S3 by
electrical wireless connections.

[0048] In view of the similarity between the first and third
embodiments, the parts of the third embodiment that are
identical to the parts of the first embodiment will be given the
same reference numerals as the parts of the first embodiment.
Moreover, the descriptions of the parts of the third embodi-
ment that are identical to the parts of the first embodiment
may be omitted for the sake of brevity.

[0049] Inunderstanding the scope of the present invention,
the term “comprising” and its derivatives, as used herein, are
intended to be open ended terms that specify the presence of
the stated features, elements, components, groups, integers,
and/or steps, but do not exclude the presence of other unstated
features, elements, components, groups, integers and/or
steps. Also it will be understood that although the terms “first”
and “second” may be used herein to describe various compo-
nents these components should not be limited by these terms.
These terms are only used to distinguish one component from
another. Thus, for example, a first component discussed
above could be termed a second component and vice-a-versa
without departing from the teachings of the present invention.
The foregoing also applies to words having similar meanings
such as the terms, “including”, “having’ and their derivatives.
Also, the terms “part,” “section,” “portion,” “member” or
“element” when used in the singular can have the dual mean-
ing of a single part or a plurality of parts. Finally, terms of
degree such as “substantially”, “about” and “approximately”
as used herein mean a reasonable amount of deviation of the
modified term such that the end result is not significantly
changed.

[0050] 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. For
example, the size, shape, location or orientation of the various
components can be changed as needed and/or desired on long
as they do not substantially their intended function. Compo-
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nents that are shown directly connected or contacting each
other can have intermediate structures disposed between
them unless specifically stated otherwise. The functions of
one element can be performed by two, and vice versa unless
specifically stated otherwise. The structures and functions of
one embodiment can be adopted in another embodiment. 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 description of further
inventions by the applicant, including the structural and/or
functional concepts embodied by such feature(s). Thus, the
foregoing descriptions of the embodiments according 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 component control apparatus for controlling at
least one bicycle component, the bicycle component control
apparatus comprising:

a user operating device;

an electric actuating unit controlled in response to opera-

tion of the user operating device; and

ahydraulic unit fluidly connected to the atleast one bicycle

component so as to fluidly control the at least one bicycle
component in response to actuation of the electric actu-
ating unit.

2. The bicycle component control apparatus according to
claim 1, wherein

the user operating device is electrically connected to the

electric actuating unit by an electrical wire.

3. The bicycle component control apparatus according to
claim 1, wherein

the user operating device is electrically connected to the

electric actuating unit by an electrical wireless connec-
tion.

4. The bicycle component control apparatus according to
claim 1, wherein

the hydraulic unit includes a master piston moving in

response to actuation of the electric actuating unit.

5. The bicycle component control apparatus according to
claim 4, further comprising

a slave piston moving in response to movement of the

master piston.

6. The bicycle component control apparatus according to
claim 5, wherein

the slave piston is arranged at the at east one bicycle com-

ponent.

7. The bicycle component control apparatus according to
claim 5, wherein

the electric actuating unit includes an electric motor having

an output shaft, and

the master piston of the hydraulic unit is connected to the

output shaft so that the master piston moves in response
to rotation of the output shaft.

8. The bicycle component control apparatus according to
claim 1, wherein

the at least one bicycle component includes a plurality of

bicycle components; and further comprising

a valve unit that selectively connects the bicycle compo-

nents to the hydraulic unit.

9. The bicycle component control apparatus according to
claim 8, wherein

the valve unit is configured to be electrically controlled.
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10. The bicycle component control apparatus according to
claim 8, wherein
the plurality of bicycle components includes a front
derailleur, a rear derailleur and a bicycle suspension
device.
11. The bicycle component control apparatus according to
claim 1, wherein
the at least one bicycle component includes a front
derailleur.
12. The bicycle component control apparatus according to
claim 1, wherein
the at least one bicycle component includes a rear
derailleur.
13. The bicycle component control apparatus according to
claim 1, wherein
the at least one bicycle component includes a bicycle sus-
pension device.
14. The bicycle component control apparatus according to
claim 1, further comprising
a sensing element arranged to detect a current position of
the bicycle component.
15. The bicycle component control apparatus according to
claim 14, further comprising
a display operatively coupled to the sensing element to
receive a detection signal of the sensing element and
configured to display the current position of the at least
one bicycle component.

#* #* #* #* #*
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