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BICYCLE CONTROL DEVICE AND METHOD
FOR MANUFACTURING IT

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Italian Appli-
cation No. MI2014A001739, which was filed on Oct. 3,2014,
and is incorporated herein by reference as if fully set forth.

FIELD OF INVENTION

[0002] Thepresentinventionrelates, in general, to a bicycle
control device as well as to a method for manufacturing it.

BACKGROUND

[0003] The present invention relates more specifically to a
bicycle control device for imparting at least one electric-
electronic control to at least one equipment of the bicycle,
such as an electromechanical derailleur or a cyclecomputer.
[0004] Known bicycle control devices comprise one or
more manual actuation members, of the lever type, namely
rigid bodies actuated with a rotary movement about a pivot or
fulcrum, or of the button type, namely actuated with a linear
movement, said manual actuation members being actuatable
with one finger or with plural fingers. Typically, the manual
actuation members are supported by a body suitable for fixing
at a grip portion of the handlebars.

[0005] In the case of control devices for imparting at least
one electrical-electronic command, the manual actuation
members typically act on respective electric switches, of the
microswitch type, each including a deformable dome-shaped
diaphragm. In order to switch the switches, an actuation head
fixed to the respective manual actuation member faces the
deformable diaphragm in the rest condition of the manual
actuation member, and acts by pushing on the deformable
diaphragm in the actuation condition of the manual actuation
member.

[0006] In greater detail, a bicycle typically comprises a rear
brake associated with the rear wheel and/or a front brake
associated with the front wheel, which are controlled by
suitable control devices. Known brake control devices typi-
cally comprise a handlebars-fixing-body and a brake lever
pivoted to the body to actuate the brake by the traction of an
inextensible cable, usually sheathed (Bowden cable), when it
is pulled towards the handlebars.

[0007] A motion transmission system in a bicycle com-
prises a chain extending between toothed wheels associated
with the axle of the pedal cranks and with the hub of the rear
wheel. When there is more than one toothed wheel at at least
one of the axle of the pedal cranks and the hub of the rear
wheel, and the motion transmission system is therefore pro-
vided with a gearshift, a front derailleur and/or a rear
derailleur is provided for.

[0008] A control device of the front derailleur and a control
device of the rear derailleur—or only one of the two in the
case of simpler gearshifts—are mounted so as to be easily
maneuvered by the cyclist, usually on the handlebars, close to
the handgrips thereof where the brake lever for controlling the
brake of the front and rear wheel, respectively, is also located.
Control devices that allow driving both a derailleur in the two
directions and a brake are commonly called integrated con-
trols.

[0009] Such integrated controls comprise, in particular, a
brake lever, a first gearshift lever for example arranged behind
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the brake lever, and a second gearshift lever for example
arranged on a proximal surface of a bicycle-fixing-body of the
control device, to command an electromechanical derailleur
in the two directions.

[0010] By convention, the control device of the front
derailleur and the brake lever of the front wheel are located
close to the left handgrip, and vice-versa the control device of
the rear derailleur and the brake lever of the rear wheel are
located close to the right handgrip.

[0011] Control devices are also known wherein a single
lever is capable of rotating about two or three axes to perform
two or three functions among the brake control lever function,
the upward gearshifting control lever function and the down-
ward gearshifting control lever function.

[0012] Specialised racing handlebars are also known,
which have two or four bars or ends facing prominently
forwards, which allow the cyclist to maintain a position of the
torso greatly inclined forwards, which is aerodynamically
efficient. With these handlebars, specific control devices are
also used, both for the brakes and for the gearshift; these
devices are commonly called bar-end since they are indeed
housed at the ends of the handlebars, so that the cyclist can
actuate them easily without having to change his/her position.
[0013] Inthe case of an electronically servo-assisted gear-
shift, or in short electronic gearshift, one or two control levers
can be used to impart a command to increase the gear ratio
and a command to reduce the gear ratio, control electronics
that suitably drive the front and/or rear derailleur to actuate
each command being provided for.

[0014] Thetechnical problem at the basis ofthe invention is
to provide a control device that is particularly simple to make
and to mount.

SUMMARY OF THE INVENTION

[0015] Inthepresent description and inthe attached claims,
the expression “bicycle control device for imparting at least
one electrical-electronic command” should not be taken in
the limiting sense to exclude that the control device can also
impart one or more mechanical command to one or more
mechanical equipments of the bicycle, such as a mechanical
derailleur and/or a mechanical brake.

[0016] The present invention applies to all types of control
devices described above and in principle to any device suit-
able for imparting commands to electrical and/or electronic
equipment of the bicycle, such as a derailleur, a so-called
cyclecomputer, etc.

[0017] The present invention relates to a control device of a
bicycle on-board electronic device, comprising:

[0018] atleast one electric switch, a change of state of the
at least one switch inputting a command of the on-board
electronic device,

[0019] at least one control member having a constraint
region, a driving region configured to be pushed by at
least one finger, and a driven region configured to actuate
said at least one switch when said driving region is
actuated upon,

[0020] wherein said at least one control member is a lever-
resembling control member, wherein said constraint region,
said driving region, and said driven region are made on an
oblong body elastically yielding about the constraint region,
wherein the driven region is displaced with respect to the
driving region and/or to the constraint region purposely by
virtue of the elastical yield.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The features and advantages of the present invention
will become clearer from the following detailed description
of some embodiments thereof, made hereinafter for purely
indicating and not limiting purposes with reference to the
attached drawings. In the drawings:

[0022] FIG. 11is a perspective view of an embodiment of a
bicycle control device according to the invention, in an
assembled condition,

[0023] FIG. 2 is a perspective view of the bicycle control
device of FIG. 1, in a condition with a control sub-set disas-
sembled,

[0024] FIG. 3 is a perspective view from a first direction of
some components of the control sub-set of FIG. 1, partially
exploded,

[0025] FIG. 4 is a perspective view from a second direction
of'some components of the control sub-set of FIG. 1, partially
exploded,

[0026] FIG.5is arear view of the control sub-set of FIG. 2,
in the mounted condition,

[0027] FIG. 6 is a plan view of one of the control members
of the control sub-set of FIG. 1,

[0028] FIG. 7 is a perspective view of a bicycle control
device of a further embodiment of the invention, in a condi-
tion with a control sub-set disassembled,

[0029] FIG. 8 is a perspective view of some components of
the control sub-set of FIG. 7, partially exploded,

[0030] FIG. 9 is a perspective and partially sectional view
of a multi-control element of a further embodiment of the
invention, and

[0031] FIG.10is across sectional view of the multi-control
element of FIG. 9.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0032] Inthepresent description and in the attached claims,
under the term “lever-resembling control member” it is meant
to indicate a control member that, in an analogous manner to
a mechanical lever, has a longitudinal axis, is constrained at a
first position along the longitudinal axis, and transmits a
resistance force at a second position along the longitudinal
axis when a driving force is applied thereto at a third position
along the longitudinal axis; unlike a mechanical lever, how-
ever, a lever-resembling control member according to the
invention is not a rigid body—except for unintentional defor-
mations—that is designed to rotate about the first constraint
position, rather is a body that is flexible along the longitudinal
axis, that is designed to obtain a relative displacement
between the driven region and the constraint region.

[0033] The displacement essentially occurs exclusively by
virtue of the elastical yield.

[0034] Preferably, the constraint region is not a pivoting
region, namely it does not have pivots and/or pivot seats.
[0035] The constraint region is a region that is irremovably
fixed—in use conditions—to something else.

[0036] Advantageously, in this way constraint pivots and
return elements (springs) are avoided, so that the assembly
time and costs are reduced with respect to a conventional
pivoted control lever.

[0037] Preferably, the constraint region constrains said at
least one lever-resembling control member to a brake lever,
[0038] butit canalso constrainitto a bicycle-fixing-body or
to the bicycle itself.
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[0039] Preferably, each lever-resembling control member
is associated with only one respective switch, but a lever-
resembling control member could be associated with two
switches, actuating one of them if its pressing region is
pushed in a first direction and another one if its pressing
region is pushed in a second direction or harder in the first
direction.

[0040] Preferably, two of said lever-resembling control
members, having the respective driven region associated with
a respective switch, are made on a single body.

[0041] The control member or the single body, respectively,
and the at least one electric switch can be fixed, independently
of each other, to a bicycle, or to a bicycle-fixing-body, in
particular to bicycle handlebars.

[0042] Preferably, however, the control member or the
single body, respectively, and the at least one electric switch
can be fixed, independently of each other, to a brake lever.
[0043] More preferably, the brake lever is pivoted to a
bicycle-fixing-body, in particular to bicycle handlebars.
[0044] In this way a control “sub-set” or assembly is
formed that can easily be replaced as a single block. It is
therefore made easier to store sub-sets differing for example
in terms of size, shape, colour, material, etc. Moreover, the
sub-sets can differ in the number of control members, for
example comprising only the brake lever, or the brake lever
and alever-resembling control member, or the brake lever and
two or more lever-resembling control members, or only two
or more lever-resembling control members etc.

[0045] More preferably, the single body is configured to
insert into a rear channel of a brake lever.

[0046] In an embodiment, two of said lever-resembling
control members, having the respective driven region associ-
ated with a respective switch, are made on a single body, a
common constraint region constraining said two lever-resem-
bling control members to a brake lever.

[0047] Preferably, the single body has a channel-shaped
configuration and the at least one switch is shaped to insert
within the channel of the single body.

[0048] Preferably, the electric switch is of the sudden defor-
mation membrane type.

[0049] Preferably, in the driving region there is an electric
switch actuation projection.

[0050] Such a projection can comprise an actuation pin.
[0051] Advantageously the pin is fixed with respect to the
driving region, because the elasticity and “click feeling” are
inherent to the elastic yield of the lever-resembling control
member.

[0052] Preferably, the elastically yielding oblong body has
a comparatively high yield in a pushing direction on the
driving region, and a comparatively low yield in two direc-
tions perpendicular to the pushing direction and to each other.
[0053] More preferably, the elastically yielding oblong
body has a comparatively low thickness in a pushing direction
on the driving region, and a comparatively high thickness in
two directions perpendicular to the pushing direction and to
each other.

[0054] Preferably, said at least one switch is mounted on a
printed circuit board (PCB).

[0055] Preferably, when there are at least two switches,
they are mounted on a same PCB, more preferably on two
opposite faces of the PCB.

[0056] The PCB is/can be housed in a casing.
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[0057] Inanembodiment, the PCB communicates wireless
with the on-board electronic device, and the PCB comprises a
transmitter or transceiver and a battery power source.

[0058] Inanother embodiment, the PCB communicates via
cable with the on-board electronic device, a connector being
provided, matching a connector on the bicycle, and preferably
on the bicycle-fixing-body.

[0059] Preferably, in this case the PCB is powered via cable
by a power source of the on-board device, the power cable(s)
passing in the same connector.

[0060] More preferably, said at least one switch comprises
two switches mounted on a same printed circuit board (PCB),
the PCB being housed within a channel defined in a single
body carrying said two lever-resembling control members.
[0061] Preferably, said at least two lever-resembling con-
trol members are selected from the group consisting of a
member control for gearshifting in a first gearshifting direc-
tion, a member control for gearshifting in a second gearshift-
ing direction, a member for inputting a command of an on-
board electronic device.

[0062] Preferably, the bicycle on-board electronic device
comprises at least one electromechanical derailleur.

[0063] Preferably, each lever-resembling control member
is made of composite material comprising a matrix of ther-
moplastic or thermosetting material and reinforcing fibre,
preferably carbon fibre, glass fibre, aramid fibre, ceramic
fibre, boron fibre and/or combinations thereof.

[0064] Alternatively, each lever-resembling control mem-
ber is made of metal, preferably steel or aluminum, and said
constraint region comprises a welding region.

[0065] Each lever-resembling control member or said
single body can be fixed to the brake lever, to the bicycle-
fixing-body or directly to the bicycle through screws.

[0066] In embodiments, each lever-resembling control
member or said single body is co-moulded with said brake
lever.

[0067] In an aspect thereof, the present invention relates to
a method for manufacturing a control sub-set of a control
device of a bicycle on-board electronic device, comprising
the steps of:

[0068] arranging, in a mould, at least one layer of com-
posite material comprising a thermoplastic or thermo-
setting matrix with reinforcing fibre to form a control
lever and at least one lever-resembling control member
as a single piece,

[0069] arranging, in the mould, an anti-adhesion mate-
rial between said lever and said at least one lever-resem-
bling control member,

[0070] subjecting the mould cavity to a suitable tempera-
ture and/or pressure profile for the cross linking or set-
ting of the thermoplastic or thermosetting matrix,

[0071] extracting the single piece from the mould,
[0072] removing the anti-adhesion material.
[0073] Inan aspect thereof, the present invention relates to

a control device of a bicycle on-board electronic device, com-
prising:

[0074] a bicycle-fixing-body, and

[0075] a control sub-set comprising at least one lever-

resembling control member,

[0076] wherein the control sub-set can be disassembled as
a single piece from the bicycle-fixing-body, without the com-
ponents of the control sub-set being disassembled from each
other.
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[0077] Hereinbelow and in the subsequent claims, the
terms: outer, inner, upper, lower, side, distal and proximal will
be used to indicate geometric and structural elements of the
control device and of the components comprising it that are
thus oriented in the mounted and rest condition thereof and of
bicycle handlebars. In particular, the terms distal and proxi-
mal are used with reference to the centre of the handlebars.
[0078] FIGS. 1-6 show an embodiment of a bicycle control
device 10 according to the invention.

[0079] The control device 10 is a right control device, i.e.
intended to be associated with the right end of bicycle handle-
bars, to be actuated by the cyclist with the right hand. A
control device intended to be associated with the left end of
the handlebars will substantially be its mirror image.

[0080] The illustrated control device 10 comprises a
bicycle-fixing-body 12 suitable, in the illustrated embodi-
ment, to be frontally fixed to a curved handgrip portion of
bicycle handlebars, at a surface thereof 13 indicated as rear
surface 13 with spatial reference to the condition mounted on
the handlebars, so as to project frontally of the handlebars, in
the travel direction. The fixing will take place through any
connection means, like for example through the strap 14
shown.

[0081] Thebicycle-fixing-body 12 is preferably shaped and
sized to be gripped by the cyclist in one travel condition, and
to be just above the hand of the cyclist when he/she grips the
handlebars in a different travel condition.

[0082] The bicycle-fixing-body 12 comprises, in general,
an outer or distal side surface 15 (right in the case of the right
control device), an inner or proximal side surface 16 (left in
the case of the right control device), an upper surface 17, a
lower surface 18, and a front surface 19 opposite the afore-
mentioned rear surface 13.

[0083] The upper surface 17 is preferably not flat, since in
the bicycle-fixing-body 12 a front-upper projection 20 is
defined that preferably can be gripped by the cyclist in yet
another travel condition.

[0084] The specific shape ofthe bicycle-fixing-body 12 can
however vary even considerably from what is illustrated and
described above.

[0085] A control sub-set or assembly 30 according to the
invention is mounted on the bicycle-fixing-body 12 and can
be disassembled as a single piece from the bicycle-fixing-
body 12, without the components of the control sub-set 30, to
be described hereinafter, being disassembled from each other.
[0086] This represents an inventive aspect per se.

[0087] Preferably, the control sub-set 30 is mounted par-
tially housed in a front-rear recess 21 of the bicycle-fixing-
body 12, preferably arranged below the front-upper projec-
tion 20.

[0088] In order for the user to input commands, the control
device 10—and in particular the control sub-set 30—com-
prises, in the illustrated embodiment, a plurality of manual
actuation members, in this case a first mechanical control
lever 31 as well as a first lever-resembling control member 32
and a second lever-resembling control member 33 provided
for the actuation of electric switches 71 and 72, respectively
(see FIGS. 3 and 4).

[0089] Preferably, the lever 31 is for actuating a mechanical
brake, the first lever-resembling control member 32 is for
actuating a derailleur in one direction, preferably towards a
toothed wheel having a larger diameter (upward gearshift-
ing), and the second lever-resembling control member 33 is
for actuating the derailleur in a second direction, preferably
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towards toothed wheels having a smaller diameter (down-
ward gearshifting). In the case illustrated, it is therefore a
so-called integrated control device. Reference will be made to
such a preferred configuration hereinafter, but various alter-
natives to such a configuration are possible.

[0090] Forexample, the lever-resembling control members
32, 33 can command the increase and reduction, respectively,
of'a gear ratio given overall by the front derailleur and by the
rear derailleur.

[0091] In a per se known way, the lever 31 is articulated
about a pivot 29 to the bicycle-fixing-body 12. The articula-
tion pivot 29 extends in aligned holes ofthe lever 31 and of the
bicycle-fixing-body 12, respectively indicated as 34 and 22.
[0092] Inaperseknown way, apivot 35 is articulated to the
lever 31 at its holes 36 and has a seat 37 to receive a head of
a brake cable (not shown).

[0093] A brake release mechanism 38, also per se known,
comprises a pin having two operative conditions, in which it
projects, respectively from one side or the other of the lever
31, through holes 39 of the lever 31, and interacts with
recesses 23 of different depth of the bicycle-fixing-body 12 to
tension or de-tension the brake cable, respectively.

[0094] The switches 71, 72 are shown made on a printed
circuit board (PCB) 70, more specifically on opposite faces of
the PCB 70, but this is namely a preferred configuration.
[0095] The PCB 70 is preferably co-moulded with a plastic
film that makes it waterproof and protects it from dust. Alter-
natively or in addition, the PCB 70 can be housed in a casing,
preferably tight.

[0096] The PCB 70 can comprise suitable electrical and/or
electronic components that cooperate with the switches 71,
72 for generating and inputting the commands of the on-
board device.

[0097] An electric cable 73 extends from the PCB 70 to
transport the control signal generated by the change of state of
each switch 71, 72 to the on-board device (not shown).
[0098] The electric cable 73 is preferably provided with a
connector 74 matching a connector 24 suitably connected to
the on-board electronic device (not shown). The cable (not
shown) connected to the connector 24 preferably protrudes
from the bicycle-fixing-body 12 at the recess 21.

[0099] Ina particularly advantageous manner, according to
the invention and as better described below, the lever-resem-
bling control members 32, 33 are supported by the lever 31.
Therefore, the control sub-set 30 is mounted on the bicycle-
fixing-body 12 by inserting the articulation pivot 29 in the
holes 22, 34, displacing the release mechanism 38 into de-
tensioning position, hooking the head of the brake cable in the
seat 37, and displacing the release mechanism 38 into ten-
sioning position; the two matching connectors 24, 74 are then
connected to each other, and housed in the recess 21 of the
bicycle-fixing-body 12 together with the excess length of the
respective electric cables.

[0100] The control sub-set 30 is disassembled from the
bicycle-fixing-body 12 as a single block, namely as if it were
a single piece, with the operations in reverse.

[0101] The lever 31 preferably has a C-shaped cross sec-
tion, being defined by a front wall 40—with reference to the
mounted condition—and two side walls 41a and 415, so as to
define a channel 42 that is open rearwards. The front wall 40
is preferably curvilinear so as to be ergonomic. The side walls
41a, 415 are preferably tapered towards the free or lower end
of the lever 31.
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[0102] The first lever-resembling control member 32 is
preferably aligned behind the lever 31, more preferably it is
partially housed within the rear channel 42 of the lever 31. In
such a position, a driving region thereof 46, projecting from
the channel 42, is easily accessible with the middle finger
and/or forefinger, to be pushed in distal-to-proximal direction
X (FIG. 5), namely from outside of the handlebars towards its
centre, or from right to left in the case of the right control
shown.

[0103] The second lever-resembling control member 33
preferably projects canti-levered from the lever 31, also pro-
truding from the bicycle-fixing-body 12. More preferably, the
second lever-resembling control member 33 protrudes—with
reference to the mounted condition—in a front-lower posi-
tion from the proximal wall 16 of the bicycle-fixing-body 12.
In such a position, a driving region 47 thereof, protruding
from the channel 42, is easily accessible with the thumb, to be
pushed in proximal-to-distal direction Y (FIG. 6), namely
from the centre of the handlebars towards the outside, or from
left to right in the case of the right control shown.

[0104] The first and the second lever-resembling control
member 32, 33 each comprise an oblong body 48, 49 respec-
tively, which is elastically yielding in the direction X and Y,
respectively, of pushing with the fingers.

[0105] More specifically, the oblong body 48, 49 of each
lever-resembling control member 32, 33 has comparatively
high yield in such a direction X, Y, respectively, and compara-
tively low yield in the directions perpendicular to the respec-
tive pushing direction X, Y.

[0106] The oblong body 48, 49 of each lever-resembling
control member 32, 33 has a comparatively low inertia in the
pushing direction X, Y, and a comparatively high inertia in the
directions perpendicular to the respective pushing direction
X, Y.

[0107] This can be obtained for example—and as shown—
through a cross section of comparatively low thickness in the
pushing direction X, Y, and a comparatively high thickness in
the directions perpendicular to the respective pushing direc-
tion X, Y.

[0108] In addition, when the lever-resembling control
members 32, 33 are made of composite material, this can be
obtained with a suitable orientation of the reinforcing fibres,
as will be understood by one skilled in the art.

[0109] Intheembodiment shown, the oblong body 48 ofthe
first lever-resembling control member 32 has a substantially
flat or two-dimensional portion oriented vertically—with ref-
erence to the mounted condition—and that extends parallel
and along a part of the distal side wall 415 of the lever 31, in
close proximity thereto.

[0110] The oblong body 49 of the second lever-resembling
control member 33 also has a substantially flat or two-dimen-
sional portion oriented horizontally—with reference to the
mounted condition—and that extends parallel and along a
short section of the proximal side wall 41a of the lever 31, in
close proximity thereto.

[0111] The two driving regions 46, 47, on the other hand,
protrude from the lever 31, as stated above.

[0112] Inthe embodiment shown, the two lever-resembling
control members 32, 33 are advantageously made as a single
piece, the respective oblong bodies 48, 49 being joined by a
flat cross-piece 50 that is housed on the back of the front wall
40 of the lever 31, namely on the bottom of the channel 42.
[0113] The two lever-resembling control members 32, 33
with the flat joining cross-piece 50 form a single body 51
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having a portion with C-shaped cross section that rests within
the channel 42 of the lever 31, and that in turn forms a channel
52.

[0114] The PCB 70 is housed within the channel 42 of the
lever 31, and partially within the channel 52 of the single body
51.

[0115] The PCB 70 is fixed to the lever 31, preferably to the
proximal side wall 41a of the lever 31, in the embodiment
shown through a pair of attachment screws 53 extending in a
corresponding pair of holes 54 of the proximal side wall 41a
of'thelever 31, and screwed into a corresponding pair ofholes
75 of the PCB 70.

[0116] The PCB 70 canbeconstrained to the lever 31 in any
other manner, for example through gluing or welding. How-
ever, the attachment through screws or rivets is preferable
since it allows the PCB 70 to be easily replaced in the case of
failure or breaking.

[0117] The major faces of the PCB 70 extend parallel to the
side walls 41qa, 415 of the lever 31 and to the major faces of the
substantially flat portions of the oblong bodies 48, 49 of the
lever-resembling control members 32, 33.

[0118] In the mounted condition, each switch 71, 72,
respectively, on the PCB 70 faces a driven region 55, 56,
respectively, of the first lever-resembling control member 32
and of the second lever-resembling control member 33,
respectively.

[0119] The switches 71, 72 are preferably of the
microswitch type, each including a deformable dome-shaped
diaphragm (not shown). In order to switch the switches, an
actuation projection of the respective lever-resembling con-
trol member 32, 33 faces the deformable diaphragm in the rest
condition of the lever-resembling control member 32, 33, and
acts to push on the deformable diaphragm in the actuation
condition of the lever-resembling control member 32, 33.
[0120] At each driven region 55, 56 there is preferably a
projection protruding from the oblong body 48, 49 of the
lever-resembling control member 32, 33; said projection can
be made through an actuation pin 57 fixed to the oblong body
48, 49 as shown. A reinforcing washer 58 is also shown
around each actuation pin 57.

[0121] The actuation projection can however also be made
as a single piece with the oblong body 48, 49.

[0122] The flat cross-piece 50 that joins the two lever-
resembling control members 32, 33 in the single body 51 is
constrained to the rear face of the front wall 40 of the lever 31,
in the embodiment shown through a pair of attachment screws
59 extending in a corresponding pair of holes 60 of the flat
cross-piece 50 and screwed into a corresponding pair of holes
61 of the front wall 40 of the lever 31. The holes 61 are
preferably made in a widening 62 of the front wall 40 of the
lever 31. The holes 61 can be through holes as shown, or blind
holes.

[0123] The flat cross-piece 50 can be constrained to the
front wall 40 of the lever 31 in any other manner, for example
through gluing or welding. However, the attachment through
screws or rivets allows the lever-resembling control members
32, 33 to be easily replaced in case of breaking.

[0124] The flat cross-piece 50 therefore forms a constraint
region both for the first lever-resembling control member 32,
and for the second lever-resembling control member 33.
[0125] It should be noted that the constraint region is not a
pivoting region, rather a region that is irremovably fixed, in
the case shown to the lever 31.
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[0126] Thanks to the aforementioned yield in the pushing
direction X, Y, when the cyclist pushes on the respective
driving region 46, 47, the driven region 55, 56 of each lever-
resembling control member 31, 32—and in particular the
respective projection or actuation pin 57—exerts a push on
the respective switch 71, 72, inputting a respective command
for an on-board device of the bicycle.

[0127] Advantageously, it is not necessary to provide for
any return element of the lever-resembling control members
32,33 orany elastic element—such as ahelical spring extend-
ing around the actuation pin, as in the prior art—to actuate the
switch. Indeed, the elastic yield itself of the lever-resembling
actuation members 32, 33 acts validly for both purposes. For
this reason, as stated above the actuation pin 57 can indeed be
replaced by a projection made as a single piece with the
lever-resembling actuation members 32, 33. Through the
invention the articulation pivots of the derailleur control
levers or small levers typical of the prior art are also made
unnecessary.

[0128] The cost of the control device according to the
invention is therefore particularly low, it is simple and quick
to mount, and its mechanical strength is particularly high.
[0129] The lever-resembling control members 32, 33,
whether they are made as a single body 51 or individually, can
be made of metallic material such as steel or aluminum, but
preferably they are made of a composite material like the one
described above.

[0130] FIGS.7 and 8 show an embodiment that differs from
the one shown in FIGS. 1-6 and described above in that the
communication of commands is wireless. The PCB is in this
case indicated with reference numeral 70A, and the cable 73
and the connectors 74, 24 are absent.

[0131] The PCB 70A therefore comprises a transmitter—or
atransceiver and a power source, for example a button battery.
The PCB 70A can in this case comprise more sophisticated
electronics than that in the PCB 70 of the embodiment with
wired communication.

[0132] FIGS. 9-10 show in part a control device of an
embodiment that will be described only in how it differs from
the one shown in FIGS. 1-6 and described above. The analo-
gous parts are indicated with corresponding reference numer-
als, increased by 100.

[0133] The first lever-resembling control member 132 and
the second lever-resembling control member 133 have an
identical shape to those of the previous embodiment, but they
are made in a single piece not only with each other, but also
with the lever 131, to provide a multi-control element 130.
[0134] The front wall 140 of the lever 131 is made thicker at
the constraint region or “cross-piece” 150 of the lever-resem-
bling control members 132, 133. A joining region 163 is thus
formed.

[0135] Both the side walls 141a, 1415 of the lever 131, and
the first lever-resembling control member 132 and the second
lever-resembling control member 133 extend from the front
wall 140 of the lever 131, a short distance from the respective
side walls 141a, 1415 of the lever 131, indicated as gap 164,
165, respectively.

[0136] It is thus possible to identify also in the multi-con-
trol element 130 a single body 151 comprising the first lever-
resembling control member 132 and the second lever-resem-
bling control member 133, joined by the “cross-piece” 150
that is a single piece with the front wall 140 of the lever 131
at the joining region 163.
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[0137] Also in this case, there can be only one of the two
lever-resembling control members 132, 133, or more than
two, and the same generalizations indicated above with ref-
erence to the first embodiment apply in general.

[0138] FIGS. 9-10 omit the PCB with the switches and the
actuation pins, where provided for, as well as the bicycle-
fixing-body.

[0139] This embodimentis particularly advantageous since
it totally lacks connection elements for the lever-resembling
control members 132, 133, and implements a multi-control
element or control sub-set 130 that can be disassembled in an
extremely simple manner as a single piece from the bicycle-
fixing-body (FIG. 1).

[0140] This embodiment can be made of metal, for example
steel or aluminum, through moulding.

[0141] However, itis particularly suitable for being made of
a composite material like the one described above, compris-
ing a thermoplastic or thermosetting matrix with reinforcing
fibre—preferably carbon fibre, glass fibre, aramid fibre,
ceramic fibre, boron fibre and/or combinations thereof.
[0142] In an embodiment in composite material, layers of
composite material are laid over one another to form the
desired thickness of each part of the control sub-set 130. The
gap 164, 165 between the lever-resembling control member
132, 133, respectively, and the adjacent side wall 1414, 1415,
respectively, is formed from a thin wall of the mould or,
preferably, an anti-adhesion or release material that is then
removed.

[0143] Forexample, layers of reinforcing fibre are laid over
one another in a half-mould until the desired shape and thick-
ness of the region that is to form the side walls 141a, 1415 of
the lever 131 are formed, said layers also forming a part of the
thickness of the wall in the joining region 163 and the entire
thickness of the front wall 140 of the lever 131 elsewhere.
[0144] The layers of reinforcing fibre may or may not be
preimpregnated with the thermoplastic or thermosetting
material. In them, the length and orientation of the reinforcing
fibre will be selected in a suitable manner by those skilled in
the art; the reinforcing fibre may or may not be woven.
[0145] Two sheets of suitable thickness of anti-adhesion
material, or of whatever sheet material coated with an anti-
adhesion film or release film, are arranged at the arcas where
the gaps 164, 165 are to be formed, namely the areas where
the oblong bodies of the lever-resembling control members
132,133 must extend parallel and close to the side walls 1414,
1415 of the lever 131.

[0146] Further layers of reinforcing fibre are then laid over
one another to form the desired shape and thickness of the
lever-resembling control members 132, 133, said layers also
completing the thickness of the wall in the joining region 163.
[0147] Finally, further layers of reinforcing fibre can com-
plete the thickness of the driving regions 146, 147 of the
lever-resembling control members 132, 133, making them
ergonomic.

[0148] Ifthe layers are not preimpregnated, the material of
thermoplastic or thermosetting matrix is then inserted in the
mould and the mould is closed, or injected into the already
closed mould.

[0149] Then, the moulding chamber is subjected to a suit-
able temperature and/or pressure profile to cross link or set the
thermoplastic or thermosetting material.

[0150] Finally, the moulded piece is extracted from the
mould and the anti-adhesion material is removed.
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[0151] The above is a description of various embodiments
of'inventive aspects, and further changes can be made without
departing from the scope of the present invention. The shape
and/or size and/or location and/or orientation of the various
components and/or the succession of the various steps can be
changed. The functions of one element or step can be carried
out by two or more components or steps, and vice-versa.
Components shown directly connected or in contact can have
intermediate structures arranged between them. Steps shown
as directly subsequent can have intermediate steps carried out
between them. The details shown in a figure and/or described
with reference to a figure or to an embodiment can apply in
other figures or embodiments. Not all of the details shown in
one figure or described in a same context necessarily have to
be present in a same embodiment. Features or aspects that
turn out to be innovative with respect to the prior art, alone or
in combination with other features, should be deemed to be
described per se, independently of what has been explicitly
described as innovative.

[0152] Just as an example, although control devices for
curved handlebars have been shown and described, those
skilled in the art will understand that the inventive concepts
find an application in general in control devices for straight
handlebars or T-bars, and in “bar-end” control devices for the
ends of handlebar projections.

[0153] In the case of straight handlebars or T-bars, the
bicycle-fixing-body will have a substantially different
shape—in a per se well known manner—to be fixed around
the handlebars a certain distance from the end of the handle-
bars. The control sub-set will be fixed to the bicycle-fixing-
body so as to project substantially frontally of the handgrip
portion of the handlebars.

[0154] In the case of a “bar-end” control device, the
bicycle-fixing-body will—a per se well known way—be
shaped to slip on the end of the projection. The control sub-set
will project forwards, in the direction of travel.

[0155] Moreover, independently of the configuration of the
handlebars, the inventive concepts can also be applied in
general to non-integrated control devices, namely without
brake lever, to control devices of a cyclecomputer or other
electronic/electromechanical device, etc.

[0156] Differently from what is shown, the lever-resem-
bling control members could be made outside of the side
walls of the brake lever, or one outside and one inside, and in
general they can be arranged in any suitable position on the
brake lever.

[0157] The constraint region does not necessarily have to
be at the front wall of the brake lever.

[0158] The lever-resembling control members do not nec-
essarily have to be associated with a brake lever, rather they
can be directly applied to the bicycle-fixing-body of the con-
trol device—irrespective of whether it also supports a brake
lever.

[0159] Furthermore, the lever-resembling control members
described do not necessarily have to be associated with a
bicycle-fixing-body, as shown, rather they can be directly
applied to the bicycle, for example at the handlebars or to a
tube of the frame.

[0160] The electrical switches controlled by the lever-re-
sembling control members can be made on the same face ofa
PCB, on two or more distinct PCBs, directly on the bicycle-
fixing-body, or directly on the bicycle.
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[0161] More generally, there could be a single lever-resem-
bling control member or more than two, joined together or
separate.

[0162] From the description that has been made, the fea-
tures of the control device and of its manufacturing method
object ofthe present invention are manifest, just as the relative
advantages are also manifest.

[0163] Moreover, it is manifest that the control device thus
conceived can undergo several changes and variants, all
encompassed by the invention; moreover, all of the details can
be replaced by technically equivalent elements. In practice,
the materials used, as well as the sizes, can be whatever
according to the technical requirements.

What is claimed is:

1. A control device of a bicycle on-board electronic device,
comprising:

at least one electric switch, a change of state of the at least

one switch inputting a command of the on-board elec-
tronic device,

at least one control member having a constraint region, a

driving region configured to be pushed by at least one
finger, and a driven region configured to actuate said at
least one switch when said driving region is actuated
upon,

wherein said at least one control member is a lever-resem-

bling control member, wherein said constraint region,
said driving region, and said driven region are made on
an oblong body elastically yielding about the constraint
region, wherein the driven region is displaced with
respect to the driving region and/or to the constraint
region purposely by virtue of the elastic yield.

2. The control device according to claim 1, wherein the
constraint region is not a pivoting region.

3. The control device according to claim 1, wherein the
constraint region constrains said at least one lever-resembling
control member to a brake lever.

4. The control device according to claim 1, wherein two of
said lever-resembling control members, having the respective
driven region associated with a respective switch, are made on
a single body.

5. The control device according to claim 4, wherein a
common constraint region constrains said two lever-resem-
bling control members to a brake lever.

6. The control device according to claim 5, wherein the
single body has a channel shaped configuration, and the at
least one switch is shaped to insert within the channel of the
single body.
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7. The control device according to claim 1, wherein the
elastically yielding oblong body has a comparatively high
yield in a pushing direction (X, Y) on the driving region, and
a comparatively low yield in two directions perpendicular to
the pushing direction (X, Y) and to each other.

8. The control device according to claim 7, wherein the
elastically yielding oblong body has a comparatively low
thickness in a pushing direction (X, Y) on the driving region,
and a comparatively high thickness in two directions perpen-
dicular to the pushing direction (X, Y) and to each other.

9. The control device according to claim 1, wherein said at
least one switch comprises two switches mounted on a same
printed circuit board (PCB), the PCB being housed within a
channel defined in a single body carrying said two lever-
resembling control members.

10. The control device according to claim 1, wherein each
lever-resembling control member or said single body is co-
moulded with said brake lever.

11. A method for manufacturing a control sub-set of a
control device of a bicycle on-board electronic device, com-
prising the steps of:

arranging, in a mould, at least one layer of composite

material comprising a thermoplastic or thermosetting
matrix with reinforcing fibre to form a control lever and
at least one lever-resembling control member as a single
piece,

arranging, in the mould, an anti-adhesion material between

said lever and said at least one lever-resembling control
member,

subjecting the mould cavity to a suitable temperature and/

or pressure profile for the cross-linking or setting of the
thermoplastic or thermosetting matrix,

extracting the single piece from the mould, and

removing the anti-adhesion material.

12. A control device of a bicycle on-board electronic
device, comprising:

a bicycle-fixing-body, and

a control sub-set comprising at least one lever-resembling

control member,

wherein the control sub-set can be disassembled as a single
piece from the bicycle-fixing-body, without the compo-
nents of the control sub-set being disassembled from
each other.



