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(57) ABSTRACT

A brake for an electric bicycle is described, said brake com-
prising at least one mounting block (21) including a brake
lever bracket (13) and a brake lever (5). Suitably, the brake
comprises an internal support-piece (17) in turn comprising at
least one first hole (17A) for housing a brake cable (11)
connected to a suitable braking apparatus and a seating por-
tion (17B) for seating a sensor cable (19) connecting a brak-
ing sensor (19A) to an electric motor of said electric bicycle.
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BRAKE FOR ELECTRIC BICYCLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to European
Patent Application No. 14425030.5, filed Mar. 18, 2014, the
entirety of which is incorporated herein by reference.

FIELD OF APPLICATION

[0002] The present invention relates to a brake for an elec-
tric bicycle.

PRIOR ART

[0003] Asis well known, for some years now, following an
increase in environmental awareness, so-called “zero emis-
sion vehicles” (ZEV) have become more widespread. These
vehicles in fact are characterized by the fact that they release
practically zero polluting emissions into the atmosphere.
[0004] In particular the most common zero emission
vehicles are electrically propelled transportation means or
electric vehicles.
[0005] The characteristic feature of the electric vehicles is
that have an electric motor which uses as energy source the
energy stored in one or more rechargeable batteries and sup-
plied by these to the motor in the form of electric power.
Generally speaking, the most common vehicles propelled
solely by electric energy are small town cars, bicycles, scoot-
ers, golf buggies and forklift trucks which require a small
amount of power.
[0006] A major drawback of these types of vehicles con-
sists in the limited autonomy of the batteries.
[0007] Electric vehicles of a certain size, such as motor
cars, are therefore still less attractive compared to the fuel-
driven cars which are currently in circulation, since the
energy which can be obtained from the combustion of a few
dozen litres of fuel contained in the tank greatly exceeds that
which can be stored by a series of batteries weighing as much
as several hundred kg, even considering the latest lithium ion
batteries, these electric vehicles being able to travel only a
small number of kilometres.
[0008] Itis also known that the use of electric vehicles gives
rise to various advantages for the user/proprietor of such
vehicles, including:

[0009] a drastic reduction in the vehicle management

and maintenance costs;

[0010] a major reduction in the insurance and road tax
costs; and
[0011] the possibility for free access to and travel within

so-called limited traffic zones (L'TZ) as well as parking

advantages and the use of preferential travel lanes.
[0012] In addition to these “personal” benefits there are
also many economic and environmental benefits for the entire
community, including the following:

[0013] reduction in the use of petroleum;

[0014] slowing down ofthe global warming and environ-
mental pollution, especially if the energy of the vehicle
itself is derived from renewable energy sources;

[0015] reduction in noise pollution, it being well-known
that electric motors are more silent than internal-com-
bustion engines;

[0016] the total absence of harmful fumes; and

[0017] reduction in the costs and risks associated with
the transportation of fuel: electric energy transportation,
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in addition to being safer, is in fact very much easier than
transportation of fuels by pipelines or tankers.

[0018] Considering all the electric vehicles, the ones which
are least affected by the drawbacks associated with the use of
batteries and therefore the autonomy are bicycles since they
are used over short distances, have a low weight and require a
small amount of power.

[0019] It is emphasized that in electric bicycles an electric
motor is normally used as an aid and not as a substitute for the
pedalling action.

[0020] Such bicycles are referred to more correctly as
“electric pedal-assisted cycles (EPAC), or also “pedelecs”,
i.e. bicycles where the human propulsive action is combined
with that of an electric motor. The term “e-bike” is also
commonly used, although it is broader in meaning since it
includes also bicycles in which the motor operates indepen-
dently of the pedalling action.

[0021] A pedal-assisted bicycle is very silent since it does
not have any polluting emissions and ensures several tens of
kilometres of autonomy with the assistance of the motor, and
even more than 150 km in the case of the more sophisticated
models, in particular those with lithium batteries, where the
work distribution between motor and cyclist is variable and
often can be selected by the cyclist itself.

[0022] The European directive 2002/24/CE (Article 1,
para. h), which has also been enforced in Italy, defines the
pedal-assisted bicycle as a bicycle equipped with an auxiliary
electric motor and having the following characteristics:

[0023] continuous maximum nominal power of the elec-
tric motor: 0.25 kW

[0024] power output of the motor which is gradually
reduced and then interrupted when a speed of 25 km/h is
reached; and

[0025] power output of the motor which is interrupted
before the speed of 25 km/h is reached, when the cyclist
stops pedalling.

[0026] Vehicles which comply with this directive do not
require type-approval and are classified for all intents and
purposes as conventional bicycles.

[0027] In order to comply with the legal requirements, an
electric bicycle must therefore also comprise at least one
pedalling sensor which is connected, usually via a control
unit, to a motor ignition block.

[0028] More particularly, the pedalling sensor should
inform the control unit whether pedalling is actually being
performed; only in this case, in fact, may the motor be acti-
vated, according to the current legislation. Basically two
types of sensors exist: sensors which detect the simple rota-
tion of the pedals and sensors which detect the force actually
exerted by the cyclist on the pedals.

[0029] The sensors which detect rotation of the pedals are
generally formed by magnets which, with each rotation of the
pedal, activate a sensor fixed on the bicycle frame; these
magnetic sensors are low cost, but result in a certain time-lag
initially (since itis necessary to wait for a sufficient number of
magnets to have passed in front of the sensor).

[0030] The force-detection sensors may be of various
types, but basically they are configured so as to indirectly
estimate the power exerted by the cyclist on the pedals; these
force sensors are usually more costly, but allow a more natural
pedalling action since they are usually more reactive.
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[0031] Moreover, as in a conventional bicycle, an electric
bicycle also comprises a brake which must be suitably con-
nected also to the motor so as to deactivate it when braking
occurs.

[0032] Finally, it is usual to equip an electric bicycle with at
least one indicator for indicating the charged state of the
battery.

[0033] Hitherto, for the consumer, the main obstacle to
acquiring an electric bicycle is the purchase price; this is
therefore the main factor which prevents the widespread dis-
tribution of electric bicycles and substantially limits the num-
ber of potential users.

[0034] A factor which is likewise an obstacle to the spread
of electric bicycles is their typical bulkiness and awkward
handling, mainly due to the positioning of the motors and the
batteries and in general their appearance, which is somewhat
different from that of conventional non-motorized bicycles.
[0035] Allthe connections necessary between batteries and
motors, as well as between brakes and sensors, are also com-
plicated and unaesthetic.

[0036] The technical problem of the present invention is
that of providing a brake for an electric bicycle which has
structural and functional characteristics such as to overcome
the limitations and drawbacks which still affect the brakes
produced according to the prior art, in particular having a
configuration which is particularly compact, safe and aes-
thetically appealing, without an excessive increase in costs
for the production thereof.

SUMMARY OF THE INVENTION

[0037] The idea of solution at the basis ofthe present inven-
tion is that of designing a brake with an external lever, in an
inverted configuration compared to conventional bicycle
brakes, and with a body formed so as to accommodate, in
addition to the conventional cable for operating the wheel
braking block, also the cable connecting the brake and motor,
as well as a system for adjusting the length of this cable, the
brake body being inserted inside a suitable sleeve and con-
nected to a frame of the bicycle, wherein this connection cable
is extended along the frame as far as a motor and/or a motor
control unit.

[0038] Based on this proposed solution the technical prob-
lem is solved by a brake for an electric bicycle, comprising at
least one mounting block including a brake lever bracket and
a brake lever, characterized in that it comprises an internal
support-piece in turn comprising at least one first hole for
housing a brake cable connected to a suitable braking appa-
ratus and a seating portion for seating a sensor cable connect-
ing a braking sensor to an electric motor of said electric
bicycle.

[0039] More particularly, the invention comprises the fol-
lowing additional and optional features, taken individually or
in combination, if needed.

[0040] According to one aspect of the invention, the seating
portion of the internal support-piece may be a portion having
a smaller diameter than the remainder of the body of the
internal support-piece and the sensor cable may be would
around the seating portion.

[0041] According to another aspect of the invention, the
braking sensor may protrude from a first opening of the inter-
nal support-piece and is connected to a portion of the sensor
cable seated inside a suitable groove which leads into the
seating portion of the internal support-piece.
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[0042] Furthermore, the internal support-piece may be able
to be housed inside a receiving sleeve connected to a frame of
the electric bicycle.

[0043] According to another aspect of the invention, the
electric bicycle brake may further comprise a cable length
adjuster associated with the internal support-piece.

[0044] Furthermore, the cable length adjuster may be form
coupled with a cable length adjusting screw provided with a
regulating compression spring and be housed inside a first
hole in the brake lever bracket, this cable length adjuster
being able to displace the position of a brake sheath with
respect to the brake cable.

[0045] According to a further aspect of the invention, the
cable length adjuster may comprise a knurled peripheral por-
tion accessible on the outside of the brake lever bracket.
[0046] According to yet another aspect of the invention, the
brake lever may comprise at least one first seat for housing a
rotational bush in turn associated with a return spring kept in
position by a first sliding sleeve closed by a lever pivot screw
and a second sliding sleeve closed by a keyed screw, this
rotational bush being the structural pivot on which the brake
lever rotates and having the function of a thrust bearing for the
brake lever bracket.

[0047] This rotational bush may have both its end threaded
and have a hexagonal profile in an internal central part such
that it may be fixed to the keyed screw.

[0048] Finally, according to another aspect of the invention,
the brake lever comprises a second seat able to receive a
magnet, this magnet being glued therein.

[0049] The characteristic features and advantages of the
brake for an electric bicycle according to the invention will
emerge from the description, provided hereinbelow, of a non-
limiting example of embodiment thereof with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] In these drawings:

[0051] FIGS. 1A and 1B show respective schematic per-
spective views of the brake according to the present invention
in two different assembled conditions;

[0052] FIGS. 2 shows in a schematic form an exploded
view of the brake according to FIG. 1A;

[0053] FIGS. 3 shows in a schematic form an exploded
view of a detail of the brake according to FIG. 1A;

[0054] FIGS. 4A and 4B show in a schematic form
exploded views of a further detail of the brake according to
FIG. 1A;

[0055] FIGS. 5A shows in a schematic form an exploded
view of a further detail of the brake according to FIG. 1A;
[0056] FIGS. 5B shows in a schematic form a cross sec-
tional view of the further detail shown FIG. 5A;

[0057] FIGS. 6A shows in a schematic form a perspective
view of a detail of the brake according to FIG. 1A;

[0058] FIGS. 6B shows in a schematic form a perspective
view of a component of the further detail according to FIG.
6A;

[0059] FIGS. 7 shows in a schematic form a perspective
view of a further detail of the brake according to FIG. 1A;
[0060] FIG. 8A shows in a schematic form an exploded
view of a further detail of the brake according to FIG. 1A; and
[0061] FIGS. 8B and 8C show in a schematic form perspec-
tive views of a component of the further detail according to
FIG. 8A.
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DETAILED DESCRIPTION

[0062] With reference to these figures, 20 indicates glo-
bally and in a schematic form a brake for an electric bicycle
designed in accordance with the invention.

[0063] It should be pointed out that the figures show sche-
matic views of the brake according to the invention and are
not drawn to scale, but are instead drawn so as to emphasize
the main characteristic features of the invention.

[0064] Moreover, in the figures the various parts are shown
in a schematic form and their form may vary depending on the
desired application.

[0065] With particular reference to FIG. 1A, the brake 20
essentially comprises a mounting block 21 associated with a
brake lever 5 by means of a lever pivot screw 1.

[0066] The mounting block 21 comprises in particular at
least one brake lever bracket 13 associated with an internal
support-piece 17 which takes the form of a cartridge-type
insert.

[0067] Advantageously, according to the invention, the
internal support-piece 17 is configured to house a brake cable
11 and also a sensor cable 19.

[0068] More particularly, the brake cable 11 is able to pro-
vide a mechanical and electrical connection between a suit-
able braking apparatus (not shown), such as a disc brake, and
the brake lever 5, and therefore the braking commands
imparted by a user of an electric bicycle (also not shown) in
which the brake 20 is mounted.

[0069] Similarly, the sensor cable 19 is able to connect a
braking sensor 19A associated with the mounting block 21 of
the brake 20 to an electric motor (not shown) of such a
bicycle, if necessary via a control unit associated with the
motor.

[0070] Suitably, as will be clarified in the description
below, the internal support-piece 17 is also provided with a
cable length adjuster 15 having a at least one cable length
adjusting screw 16.

[0071] Moreover, advantageously according to the inven-
tion, the internal support-piece 17 is housed inside a receiving
sleeve 22 connected to a frame of the electric bicycle on
which the brake 20 is mounted, as shown in FIG. 1B, this
frame being suitable for seating the brake cable 11 and the
sensor cable 19 and for extending them as far the braking
apparatus and the electric motor, respectively.

[0072] It is therefore immediately clear that the brake 20,
once mounted on the electric bicycle, allows a connection to
the braking apparatus and the electric motor without the use
of'external cables which, it is known, occupy spare, are unaes-
thetic and potentially dangerous.

[0073] More particularly, as shown in FIG. 2, the brake
lever 5 comprises at least one first seat 5A, in particular a
through-hole which houses inside it a rotational bush 4 in turn
associated with a return spring 3 kept in position by a first
sliding sleeve 2 closed by the lever pivot screw 1. The rota-
tional bush 4 is also associated with a second sliding sleeve 6
closed by a keyed screw 7 for the lever pivot.

[0074] Inthe assembled condition of the brake 20, as shown
in FIG. 1B, the first sliding sleeve 2 and the lever pivot screw
1 are positioned facing the ground, while the second sliding
sleeve 6 and the keyed screw 7 for the lever pivot are posi-
tioned visible to the user of the electric bicycle,

[0075] Furthermore, the brake lever 5 comprises a brake
cable through-hole 5B for receiving the brake cable 11 as well
as a second seat 5C for receiving a magnet 12.
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[0076] It is emphasized that the rotational bush 4 is the
structural pin on which the brake lever 5 rotates. The rota-
tional bush 4 also has the function of a thrust bearing for the
brake lever bracket 13 which, gripped by the fixing screw 8 of
the brake lever bracket, would otherwise tend to prevent
operation of the brake lever 5.

[0077] The first sliding sleeve 2 and the second sliding
sleeve 6 allow the rotational bush 4 to move together with the
brake lever 5.

[0078] Furthermore, the return spring 3 has the function of
recalling the brake lever 5 into the rest position (brake open).
[0079] The lever pivot screw 1 fixes the rotational bush 4 to
the brake lever bracket 13, constraining the brake lever 5to a
fork portion 13' of this bracket.

[0080] Similarly, the keyed screw 7 for the lever pivot fixes
the rotational bush 4 to the brake lever bracket 13, constrain-
ing the brake lever 5 to the fork portion 13'.

[0081] It is emphasized that the keying of the screw 7 pre-
vents rotation, and therefore, during the assembly stages,
locking of the rotational bush 4 is performed by screwing this
keyed lever-pivot screw 7 directly onto it.

[0082] Thebrakelever bracket 13, in addition to supporting
the brake lever 5 indeed, incorporates the function of adjust-
ing the length of the brake cable 11 owing to the association,
with the internal support-piece 17, of a cable length adjuster
15 connected to a cable length adjusting screw 16 provided
with a regulating compression spring 14 housed inside a first
hole 13A of the brake lever bracket 13.

[0083] The brake lever bracket 13 also comprises a second
hole 13B for receiving a fixing screw 8 associated with a
washer 9, as shown also in FIG. 3.

[0084] Finally, the brake lever bracket 13 comprises a third
hole 13C for receiving the rotational bush 4 and the first and
second sliding sleeves 2, 6.

[0085] More particularly, the cable length adjuster 15, act-
ing on the cable length adjusting screw 16 by means of a form
coupling, displaces the position of a brake sheath 11A with
respect to the brake cable 11. In fact, the cable length adjust-
ing screw 16, when screwed onto the internal support-piece
17, presses against a sheath end of the brake sheath 11A and,
causing them to slide inside a first hole 17A of the internal
support-piece 17, modifies the position thereof.

[0086] The cable length adjusting screw 16 also has the
function of keeping the cable length adjuster 15 pressed
against an end portion of the internal support-piece 17, by
means of the regulating compression spring 14.

[0087] Moreover, owing to keying of the cable length
adjuster 15 and the first hole 17A in the internal support-piece
17, the two parts are joined together in an indexed manner,
thus preventing the cable length adjuster 15 from becoming
unscrewed.

[0088] The cable length adjuster 15 comprises a knurled
peripheral portion 15' accessible from the outside of the brake
lever bracket 13.

[0089] The action of the cable length adjuster 15 on the
cable length adjusting screw 16 by means of the regulating
compression spring 14 is shown in greater detail in FIG. 4A,
FIG. 4B showing the regulating compression spring 14 on its
own, this spring being for example formed by means of a steel
cable with a nominal diameter of 0.50 mm.

[0090] Furthermore, the internal support-piece 17 com-
prises a seating portion 17B with a smaller diameter than the
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remainder of the body of the internal support-piece 17 and
designed to seat a sensor cable 19 connected to a braking
sensor 19A.

[0091] More particularly, the braking sensor 19A protrudes
from an opening 17C of the internal support-piece 17 and is
connected to a portion of the sensor cable 19 seated inside a
suitable groove 19B which leads into the seating portion 17B
of the internal support-piece 17.

[0092] In this way, the braking sensor 19A is seated inside
the internal support-piece 17 and fixed to it by means of
sensor fixing grub-screw 18 housed inside a second hole 17D
formed in the internal support-piece 17, as shown in FIGS. 5A
and 5B.

[0093] It is emphasized that, advantageously according to
the invention, since the sensor cable 19 is wound on the
internal support-piece 17, along the seating portion 17B, the
braking sensor 19A is protected from the risk of being acci-
dentally pulled out.

[0094] The sensor fixing grub-screw 18 may also be made
of stainless steel with a nominal diameter of 3.10 mm.
[0095] Furthermore, as also required by the existing legis-
lation, the brake lever 5 should be able to be adjusted in
relation to the hand-grip used. For this purpose, the brake
lever 5 is also provided with a screw 10 for adjusting the lever
opening, screwing or unscrewing of which results in the
movement of the brake lever 5 away from or towards the brake
lever bracket 13. This lever-opening adjusting screw 10 may
also be made, for example, of stainless steel.

[0096] Moreover, as shown in greater detail in FIG. 6A, the
brake lever 5 comprises a second seat 5C designed to receive
the magnet 12. More particularly, the magnet 12 is glued
inside the second seat SC.

[0097] As shown in FIG. 6B, the magnet 12 is usually a
cylinder with a nominal diameter of 4 mm.

[0098] Finally, itis emphasized that, as shown in FIG. 7, the
rotational bush 4 has a hexagonal profile in the internal central
part and it is therefore possible, by means of an Allen key, to
fix it onto the keyed lever-pivot screw 7, the rotational bush 4
having both its ends threaded.

[0099] Advantageously, according to the invention, as
shown in FIGS. 8A-8C, the keyed lever-pivot screw 7 also has
a special anti-rotation keying, with at least one flat portion 7A
on an annular rim adjacent to the head of the screw itself.
[0100] It is pointed out that, owing to the keying of the
keyed lever-pivot screw 7 for the lever pivot, it is possible to
avoid having to provide the aesthetically unattractive hole for
receiving an Allen key, which would be necessary for other
methods of fixing the rotational bush 4.

[0101] It should be remarked that the brake obtained
according to the invention is particularly compact and aes-
thetically attractive, while not involving an excessive increase
in the manufacturing costs.

[0102] Inparticular, once mounted on the electric bicycle, it
allows a connection to the braking apparatus and the electric
motor without the use of external cables which, it is known,
occupy spare, are unaesthetic and potentially dangerous.
[0103] Moreover, the rotational bush, when inserted in its
mounting block, forms not only the structural pin on which
the brake lever rotates, but also a thrust bearing for the brake
lever bracket, which, gripped by the fixing screw for the brake
lever bracket, would otherwise tend to prevent operation of
the brake lever.

[0104] Furthermore, advantageously according to the
invention, the braking sensor used is protected against the risk
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of being accidentally pulled out, owing to winding of its
sensor cable on the internal support-piece 17, along the
smaller-diameter seating portion.

[0105] Finally, yet advantageously according to the inven-
tion, a lever pivot screw with special anti-rotational keying is
used, the keying on this screw also avoiding having to provide
an aesthetically unattractive hole for receiving an Allen key.
[0106] Obviously a person skilled in the art, in order to
satisfy any specific requirements which might arise, may
make numerous modifications and variations to the brake
described above, all of which are contained within the scope
of protection of the invention, as defined by the following
claims.

1. A brake for electric bicycle, comprising at least one
mounting block including a brake lever bracket and a brake
lever, further comprising an internal support-piece in turn
comprising at least one first hole for housing a brake cable
connected to a suitable braking apparatus and a seating por-
tion for seating a sensor cable connecting a braking sensor to
an electric motor of said electric bicycle.

2. The brake for electric bicycle according to claim 1,
wherein said seating portion of said internal support-piece is
aportion having a smaller diameter than the remainder of the
body of said internal support-piece and in that said sensor
cable is wound around said seating portion.

3. The brake for electric bicycle according to claim 1,
wherein said braking sensor protrudes from a first opening in
said internal support-piece and is connected to a portion of
said sensor cable seated inside a suitable groove which leads
into said seating portion of said internal support-piece.

4. The brake for electric bicycle according to claim 1,
wherein said internal support-piece is able to be housed inside
a receiving sleeve connected to a frame of said electric
bicycle.

5. The brake for electric bicycle according to claim 1,
wherein it further comprises a cable length adjuster associ-
ated with said internal support-piece.

6. The brake for electric bicycle according to claim 5,
wherein said cable length adjuster is form coupled to a cable
length adjusting screw provided with a regulating compres-
sion spring and is housed inside a first hole in said brake lever
bracket, said cable length adjuster being able to displace the
position of a brake sheath with respect to said brake cable.

7. The brake for electric bicycle according to claim 6,
wherein said cable length adjuster comprises a knurled
peripheral portion accessible on the outside of said brake
lever bracket.

8. The brake for electric bicycle according to claim 1,
wherein said brake lever comprises at least one first seat for
housing a rotational bush in turn associated with a return
spring kept in position by a first sliding sleeve closed by a
lever pivot screw and a second sliding sleeve closed by a
keyed screw, said rotational bush being the structural pin on
which said brake lever rotates and having the function of a
thrust bearing for said brake lever bracket.

9. The brake for electric bicycle according to claim 8,
wherein said rotational bush has both its ends threaded and
has a hexagonal profile in an internal central part so as to be
able to fixed to said keyed screw.

10. The brake for electric bicycle according to claim 1,
wherein said brake lever comprises a second seat for receiv-
ing a magnet, said magnet being glued inside it.

#* #* #* #* #*



