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TITLE

A braking device and an antilock braking system for vehicle

Field of the invention:

This invention relates to a braking device for vehicles. More particularly, it relates to

an antilock braking system for vehicles, especially two-wheelers with drum brakes.
Background of the invention

Existing antilock braking systems have been developed for vehicles with hydraulic
brakes. These systems are complex and expensive. There are already millions of
vehicles especially two-wheelers with mechanical drum brakes existing in the market;

however there are no reliable antilock braking solutions available for these vehicles.

WO20133127348 describes one such antilock braking device for vehicles with
mechanical braking unit. This device is primarily used for electric vehicles. It uses

winding and unwinding of a brake wire around a reel to actuate and release a brake.
Brief description of the drawing:
The invention is described with reference to the following drawings:

Fig. 1 shows a perspective view of a braking device in accordance with an

embodiment of the invention.

Fig. 2 shows a top view of a braking device in accordance with an embodiment of the

invention.

Fig. 3 illustrates an arrangement of a part of an antilock braking system (ABS) in a

vehicle, in accordance with an embodiment of the invention.

Fig. 4 shows a perspective view of a part of an antilock braking system (ABS)

comprising a braking device, in accordance with an embodiment of the invention.

Fig. 5 shows an exploded perspective view of an antilock braking system (ABS)

comprising a braking device, in accordance with an embodiment of the invention.
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Fig. 6 shows a block diagram illustrating an electronic control unit (ECU) and its
interaction with an antilock braking system (ABS) of a vehicle, in accordance with an

embodiment of the invention.

Fig. 7 illustrates a flow chart describing a brake control method for vehicle, in

accordance with an embodiment of the invention.
Detailed description of the embodiments of the invention

Fig. 1 shows a perspective view of a braking device in accordance with an
embodiment of the invention. In vehicles such as two-wheelers, the braking device 10
is coupled between an input brake actuator such as a brake pedal/brake lever and a

wheel-side braking element for e.g. a drum brake.

The braking device 10 comprises a first rotary member 12 coupled to the input brake
actuator through an input brake link 13. A second rotary member 14 of the braking
device 10 is coupled to the wheel-side braking element through an output brake link
15. Examples of the first and second rotary members 12, 14 include, but not limited to,

rotary disc, rotary pulley, and rotary drum.

One or more first resilient members 16 connect the first rotary member 12 and the
second rotary member 14 such that the rotary members 12, 14 rotate in a first
direction (e.g. clockwise direction/forward direction) upon actuation/ pressing of the
input brake actuator and rotate in a second direction (e.g. anti-clockwise

direction/reverse direction) upon release of the input brake actuator.

In an embodiment of the invention, the first resilient members 16 are provided at a
greater distance from the rotation axis/centre of the first and second rotary members
12, 14 as compared to the input and output brake links 13, 15 to achieve lesser forces
at the first resilient members 16. As a result, a smaller resilient member 16 or a

resilient member 16with less tensile strength can be used.

In an embodiment of the invention, the first resilient members 16 are pre-tensioned
springs 16. The spring 16 is coupled between a first projection 18 of the first rotary
member 12 and a second projection 20 of the second rotary member 14. Examples of

the first and second projections 18, 20, include but not limited to, a rib or a fin either
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integrally or separately provided at one side of the rotary members 12, 14. The first
resilient members 16 are maintained in the pre-tensioned state by at least one stopper

17.

Further in another embodiment of the invention, the first rotary member 12 has a slit
19 in which a pin extending from one side of the second rotary member 14 is inserted.

The pin slides in the slit 19, when the second rotary member 14 is rotated.

Fig. 2 shows a top view of a braking device in accordance with an embodiment of the
invention. By coupling the first resilient member e.g. spring 16 between the
projection 18 of the first rotary member 12 and the projection 20 of the second rotary
member 14, the first and second rotary members 12, 14 can be relatively rotated, and
force transmission can happen between the first and second rotary members 12, 14.
Under normal braking conditions, where there is no wheel-lock condition, only
smaller forces are involved. As a result the first resilient member 16 coupled between
the first and second rotary members 12, 14 serves as a rigid link. Therefore, when the
first rotary member 12 is rotated in the first direction by the actuation of the input
brake actuator, the second rotary member 14 is also rotated in the first direction to

actuate the wheel-side braking element and apply brake to a wheel.

The input brake link 13 has a second resilient member such as a spring (not shown in
figures), through which the first rotary member 12 is coupled to the input brake
actuator e.g. brake pedal. The second resilient member gets biased (i.e. compressed)
upon actuation of the input brake actuator, thereby the first rotary member 12
coupled to the input brake link 13 is rotated in the first direction. The second rotary
member 14 is also in turn rotated in the first direction to actuate the wheel-side
braking element and apply brake to the wheel. When the input brake actuator is
released, the second resilient member gets unbiased (i.e. expanded) which makes the
first rotary member 12 to rotate in the second direction. The second rotary member
14 is also in turn rotated in the second direction to release the wheel-side braking

element from the wheel.

Fig. 3 illustrates an arrangement a part of antilock braking system (ABS) in a vehicle,

in accordance with an embodiment of the invention. The ABS 20 comprises a braking
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device 10 coupled between a input brake actuator 22 such as a brake pedal/brake
lever through an input brake link 13 and a wheel-side braking element for e.g. a
drum brake through an output brake link 15.

Fig. 4 shows a perspective view of a part of an antilock braking system (ABS)
comprising a braking device, in accordance with an embodiment of the invention.
The braking device 10, as explained before with respect to figure 1 and figure 2,
comprises a first rotary member 12 coupled to a input brake actuator 22 and a second
rotary member 14 coupled to a wheel-side braking element. One or more first
resilient members 16 connect the first rotary member 12 and the second rotary
member 14 such that the rotary members 12, 14 rotate in a first direction upon
actuation of the input brake actuator 22 and rotate in a second direction upon release

of the input brake actuator 22.

The ABS 20 further comprises a drive unit 26 e.g. a motor connected to the second
rotary member 14 through a transmission module 28. In an embodiment of the
invention, the transmission module 28 comprises a spur gear arrangement with a

drive gear 29 and a driven gear 30.

Fig. 5 shows an exploded perspective view of an antilock braking system (ABS)
comprising a braking device, in accordance with an embodiment of the invention.
The driven gear 30 is a sector gear 30 with a slot 32. A protrusion extending from the
second rotary member 14 is slidably inserted into the slot 32 such that during normal
braking conditions (i.e. braking without a wheel-lock condition), the rotational force
from the rotary members 12, 14 are not transmitted to the drive unit 26. Therefore,
faults that arise due to jamming of the drive unit 26 are prevented from affecting the

normal braking.

The ABS 20 includes an electronic control unit (ECU) which operates the drive unit
26 to rotate the second rotary member 14 in the second direction upon determining

the wheel-lock condition.

Wheel-lock condition is a phenomenon, in which the wheels have stopped rotating
due to forceful-application of brakes while the vehicle has not come to rest. Because,

the wheels have stopped rotating, the drivers do not have any control over the
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direction of the vehicles. Therefore, it may lead to accidents and injury to the driver

and passengers of the vehicle.

The ECU determines the wheel-lock condition by analyzing a wheel-speed signal
from a wheel-speed sensor. The ECU operates the drive unit 26 upon determining
the wheel-lock condition. The drive unit 26 is rotated and the drive force is

transmitted to the second rotary member 14 through the transmission module 28.

As explained earlier, the transmission module 28 comprises the spur gear
arrangement with the drive gear 29 and the driven gear 30. Rotational force from the
drive unit 26 is transmitted to the drive gear 29 and to the driven gear 30 from the
drive gear 29. The driven gear 30 is a sector gear 30; therefore its movement is limited.
Rotation of the driven gear 30 makes the second rotary member 14 to rotate in the
second direction (e.g. anti-clock wise direction); thereby the wheel-side braking
element coupled to the second rotary member 14 through the output brake link 15
gets released from the wheel. Therefore, the wheel-lock is released and wheel starts

to rotate.

When the second rotary member 14 is rotated in the second direction, the resilient
member 16 gets stretched. Therefore, the first rotary member 12 does not rotate in the
second direction, when the second rotary member 14 is rotated by the drive unit 26.
As a result, only a negligible reaction force transmitted to the input brake actuator 22
(i.e. the brake pedal/lever). Therefore, the driver or user of the vehicle does not
realize or feel a strong reaction/feedback, even when the second rotary member 14 is

rotated in the second direction.

Once the ECU analyzes the wheel-speed signal and determines the wheel-release
condition, the ECU stops the drive unit 26. The stopping of the drive unit 26 ceases
the rotation of the second rotary member 14 in the second direction. This results in
the second rotary member 14 rotating back to its previous state, and the normal

brake force being re-applied.

Fig. 6 shows a block diagram of an electronic control unit (ECU) for an antilock
braking system (ABS) of a vehicle, in accordance with an embodiment of the

invention. The ECU 40 comprises an input interface 42 for receiving a wheel-speed
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signal from a wheel-speed sensor 44. The input interface 42 may be any input port,
signal receiver, etc. A processor 46 of the ECU 40 analyzes the wheel-speed signal to
determine a wheel-lock condition or a wheel-release condition. It must be
understood that the processor 46 can be an electronic circuit implemented in the form
of an Integrated circuit (IC) chip, Very Large Scale Integrated (VLSI) circuit, Ultra
Large Scale Integrated (ULSI) circuit and so on.

Wheel-lock condition or the wheel-release condition can be determined by various

methods.

For example, wheel slip is calculated based on vehicle speed and wheel speed. When
the vehicle is moving, however the wheel is not rotating, then this indicates the

wheel-lock condition. Wheel slip ratio can be calculated by
Wheel slip = (vehicle speed - wheel speed)/vehicle speed

When the wheel slip ratio reaches a specific high value, then it can be considered as a

wheel-lock condition.

The processor 46 determines wheel-lock condition based on the wheel-speed signal
and vehicle speed. The vehicle speed can be determined from the odometer or other

wheel-speed sensors (for e.g. wheel-speed sensor of a front wheel)

An output interface 48 of the ECU 40 outputs a drive signal to a drive unit 26 e.g.
motor when the processor 46 determines the wheel-lock condition. The output
interface 48 may be an output port, signal transmitter, etc. Upon receiving the drive
signal, the drive unit 26 is rotated to actuate a rotary member 14 of the braking
device 10. As explained earlier, the rotary member 14 driven by drive unit 14 is the
second rotary member 14. The second rotary member 14 is rotated in second

direction to release a wheel-side braking element from the wheel.

Similarly, when the processor 46 determines the wheel-release condition, the output
interface 48 of the ECU 40 outputs a stop-signal to stop the rotation of the drive unit
26. As a result, the rotation of the second rotary member 14 in the second direction is
ceased. The second rotary member 14 rotates back in the first direction by pulling of

the first resilient member 16 to reapply the brake force to the wheel.



(21) JP 2015-137100 A 2015.7.30

Fig. 7 illustrates a flow chart describing a brake control method for vehicle, in
accordance with an embodiment of the invention. The method involves receiving a
wheel-speed signal from a wheel-speed sensor 44, at step 50. At step 52, the wheel-
speed signal is analyzed, and determined whether there exists a wheel-lock condition
or a wheel-release condition. When the wheel-lock condition is determined at step 52,
then a drive unit 26 is operated to actuate a rotary member 14 of a braking device 10
to release a wheel-side braking element from the wheel, at step 54. Upon determining
the wheel-release condition at step 52, the drive unit 26 is stopped to cease the
rotation of the rotary member 14 of the braking device 10 in the second direction at

step 56.

The braking device 10 of the present invention can be retrofitted to the existing
vehicles, especially two-wheelers like motor bike with drum brake, to achieve
antilock braking function without many modifications. The braking device 10 of the
present invention can achieve reliable braking function under normal working
conditions and also in emergency braking conditions. It avoids wheel-locking and
skidding reliably without using a hydraulic based antilock braking system, which is

relatively expensive and complex.

Safety to the driver and passenger is ensured as braking can be achieved even when
the resilient member breaks; this is achieved by providing projections such as ribs or
tins at one side of the first and second rotary members and connecting the resilient
member in-between these projections; Therefore, even when the resilient member is
broken, these projections of the first and rotary members contact each other and
relative rotation of the rotary members are still made possible after a particular angle
of the rotation of the first and second rotary members. Hence braking can be applied

by the driver/user.

When the second rotary member is rotated in the second direction (i.e. reverse
direction) by the driver unit (e.g. motor) to release the wheel-lock condition, the
resilient members are stretched by rotation of the second rotary member. That is, the
rotational force is absorbed by the resilient member. At this time, the first resilient

member coupled between the rotary members serves as a flexible link. Therefore, the
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first rotary member does not rotate in the reverse direction. Hence, there will be only
a negligible force/feedback realized by the driver, even when he/she continues to

press the input brake actuator (i.e. brake pedal.)

Antilock function is achieved automatically by the ECU even when the driver

continues to press input brake actuator (i.e. brake pedal).

It should be understood that embodiments explained in the description above are
only illustrative and do not limit the scope of this invention. Many such
embodiments, other modifications, and changes in the embodiment explained in the
description are envisaged. The scope of the invention is only limited by the scope of

the appended claims.
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We claim:-

1)

A braking device (10) for vehicle, said braking device (10) is coupled between
an input brake actuator (22) and a wheel-side braking element, said braking
device (10) comprising:

a) a first rotary member (12) coupled to the input brake actuator (22) through an
input brake link (13);

b) a second rotary member (14) coupled to the wheel-side braking element
through an output brake link (15); and

c) atleast one first resilient member (16) connecting the first rotary member (12)
with the second rotary member (14) such that the first rotary member (12) and
the second rotary member (14) rotate in a first direction upon actuation of the
input brake actuator(22) and in a second direction upon release of the input
brake actuator(22).

The braking device (10) of claim 1 coupled to the input brake actuator (22),

wherein the input brake actuator (22) is one of a brake lever and a brake pedal.

The braking device (10) of claim 1 coupled to the wheel-side braking element,

wherein the wheel-side braking element is a drum brake.

The braking device (10) of claim 1, wherein the first resilient member (16) is

coupled between a first projection (18) of the first rotary member (12) and a

second projection (20) of the second rotary member (14).

The braking device (10) of claim 1, wherein a pin extending from the second

rotary member (14) is slidably inserted in a slit (19) formed in the first rotary

member (12) and said pin is coupled to the output brake link (15).

The braking device (10) of claim 1, wherein the first rotary member (12) is

coupled to the input brake actuator(22) through a second resilient member and

an input brake link (13), said second resilient member gets biased upon actuation

of the input brake actuator(22) and gets unbiased upon release of the input brake

actuator(22), respectively.
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7) An antilock braking system (ABS)(20) for vehicle, said antilock braking system
(20) comprising a braking device (10), said braking device (10) is coupled
between an input brake actuator (22) and a wheel-side braking element,

a) said braking device (10) comprises
i) a first rotary member (12) coupled to a input brake actuator(22);
ii) a second rotary member (14) coupled to a wheel braking element; and
iii) at least one first resilient member (16) connecting the first rotary member
(12) with the second rotary member (14) such that the first rotary member
(12) and the second rotary member (14) rotate in a first direction upon
actuation of the input brake actuator(22) and in a second direction upon
release of the input brake actuator(22);
b) a drive unit (26) connected to the second rotary member (14) through a
transmission module (28); and
¢) an electronic control unit (ECU) (40) controlling the drive unit (26) to rotate
the second rotary member (14) in the second direction upon determining a

wheel-lock condition.

8) The antilock braking system (20) of the claim 7, wherein the ECU (40) operates the
drive unit (26) on determining the wheel-lock condition by analyzing a wheel-
speed signal from a wheel-speed sensor (44)such that the wheel-side braking
element gets released from a wheel.

9) The antilock braking system (20) of the claim 7, wherein the ECU (40) stops the
drive unit (26) to cease the rotation of the second rotary member (14) in the
second direction on determining release of wheel-lock condition by analyzing the
wheel-speed signal.

10) The antilock braking system (20) of the claim 7, wherein the transmission module
(28) comprises a spur gear arrangement with a driven gear (30), said driven gear
(30) is a sector gear (30) with a slot (32), and the second rotary member (14) has a
protrusion slidably inserted in said slot (32) of the sector gear (30) whereby the
rotational force is not transmitted to the drive unit (26) during normal braking.

11) The antilock braking system (20) of the claim 7, wherein the first resilient member
(16) gets stretched upon rotating the second rotary member (14) by the drive unit
(26).
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12) An ECU (40) for antilock braking system (20) of a vehicle, said ECU (40)
comprises:

— an input interface (42) receiving a wheel-speed signal from a wheel-speed
sensor (44);

— a processor (46) analyzing the wheel-speed signal to determine one of a
wheel-lock condition and a wheel-release condition; and

— an output interface (48) outputting a drive signal to operate a drive unit (26)
upon determining the wheel-lock condition by said processor (46) to
actuate a rotary member (14) of a braking device (10) and to release a
wheel-side braking element from a wheel.

13) The ECU (40) of claim 12, wherein said output interface (48) is further adapted to
output a stop-signal upon determining the wheel-release condition by the
processor (46) to stop the drive unit (26) and cease the rotation of the rotary
member (14) of the braking device (10) in the second direction.

14) A brake control method for vehicle, said method comprising the steps of:

— receiving a wheel-speed signal from a wheel-speed sensor (44);

— determining one of a wheel-lock condition and a wheel-release condition by
analyzing the wheel-speed signal; and

— operating a drive unit (26) to actuate a rotary member (14) of a braking device
(10) upon determining the wheel-lock condition to release a wheel braking
element from the wheel.

15) The brake control method of claim 14 further comprises:

— stopping the drive unit (26) to cease the rotation of the rotary member (14) of
the braking device (10) in the second direction upon determining the wheel-

release condition.
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Abstract

The present invention includes a braking device 10, an antilock braking system (ABS)
20, an ECU 40 for ABS 20 and a brake control method for vehicle. The ABS 20
comprises the braking device 10 which is coupled between an input brake actuator 22
and a wheel-side braking element. The braking device 10 has first and second rotary
members 12, 14 that are coupled by one or more resilient members 16. One or more
first resilient members 16 coupled between the rotary members 12, 14 serve as a rigid
link during normal braking conditions and as a flexible link during braking
modulation. The ECU 40 controls a drive unit 26 coupled with the rotary members 12,

14 according to wheel-lock condition or wheel-release condition.

(Figure 5)



Figure 1



(28) JP 2015-137100 A 2015.7.30

10

Figure 2

20

Figure 3



(29)

Figure 4

JP 2015-137100 A 2015.7.30



JP 2015-137100 A 2015.7.30

(30)

14

26

~N N

W

;

Figure 5
v

40

/
\
.

42

By

Figure 6



(31) JP 2015-137100 A 2015.7.30

Ve

54

"

Figure 7



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	overflow
	foreign-language-body

