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Description

TECHNICAL FIELD

[0001] The presentinvention relates to an electric hy-
draulic brake.

BACKGROUND

[0002] The content described in this section merely
provides the background information on the present dis-
closure and does not constitute the prior art.

[0003] An electric hydraulic brake uses an electric mo-
tor to generate hydraulic pressure and transmits the hy-
draulic pressure to wheel cylinders to generate braking
force in each wheel cylinder. The electric hydraulic brake
makes it easy to individually control the braking force
generated in each wheel brake, so that a function such
as an electronic stability control (ESC) system or an anti-
lock brake system (ABS) can be easily implemented.
[0004] The ESCisintended to stably maintain the pos-
ture of a vehicle when the posture of the vehicle is un-
stable during driving. The cause of the unstable posture
of the vehicle includes a road condition with a slippery
road surface due to rain, snow or sand, motion inertia
such as abrupt zigzag driving, etc. The ESC system con-
trols the torque of a brake and an engine in a state where
the posture of the vehicle is dangerous, thus stably main-
taining the posture of the vehicle.

[0005] When a main brake system is not normally op-
erated, an autonomous driving vehicle secures afail-safe
function using an auxiliary brake system disposed be-
tween the main brake system and the plurality of wheel
brakes.

[0006] In the case where the auxiliary brake system is
added to the main brake system to implement redundan-
cy, the layout of the brake system may become compli-
cated, and the cost and weight of the entire brake system
may be increased.

[0007] US11001245B2disclosesan auxiliary module
for an electrohydraulic brake assembly. Therein, a main
cylinder is connected to the hydraulic unit through brake
lines.

[0008] US2021/122346 A1 discloses a hydraulic block
for redundancy of an electronic braking device for vehicle
which can be applied as an auxiliary braking device ca-
pable of performing a braking function in place of a main
braking device in case of a breakdown of the main braking
device, and installed efficiently in space with the main
braking device. The main braking device is coupled with
the hydraulic block through fluid output lines.

[0009] US 2020/139948 A1 disclosesa a brake sys-
tem, specifically a two-box system having an electric
brake booster which is connected to a standard ESP unit
via two hydraulic lines (that is, X-Boost and a ESP/ABS
unit).

[0010] US 2021/146900 A1 disclosesa a braking sys-
tem comprising a first functional unit, which provides an
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electrically activatable main braking function, and a sec-
ond functional unit, which in a redundant manner imple-
ments an electrically activatable secondary braking func-
tion. The second functional unit has connection with the
first functional unit through a fluid path.

SUMMARY

[0011] An electric hydraulic brake according to the
present invention is disclosed in claim 1. According to at
least one embodiment, the presentinvention provides an
electric hydraulic brake including: a plurality of wheel
brakes configured to supply braking force to wheels of a
vehicle; a reservoir storing brake oil; a master cylinder
connected to the reservoir, and operated in conjunction
with amain brake motor to generate pressure of the brake
oil; a first controller configured to control the main brake
motor according to brake input; a hydraulic controller in-
cluding a pump configured to form pressure of the brake
oil in conjunction with an auxiliary brake motor, and a
hydraulic block configured to selectively transmit the
pressure of the brake oil formed in the master cylinder
or the pump to the plurality of wheel brakes; and a second
controller configured to control the auxiliary brake motor
when the master cylinder or the first controller malfunc-
tions. The hydraulic controller is provided with at least
one auxiliary flow path to transmit the brake oil from the
reservoir to the pump directly through the at least one
auxiliary flow path. The hydraulic block is provided with
a first side in which a plurality of ports connected to the
flow path are located, and a second side to which the
auxiliary brake motor is attached, and at least one of the
first or second side of the hydraulic block is coupled to
the master cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a perspective view of an electric hydraulic
brake according to an embodiment of the present
invention.

FIG. 2 is a perspective view of an electric hydraulic
brake according to an embodiment of the present
invention.

FIG. 3 is a perspective view of an electric hydraulic
brake according to an embodiment of the present
invention.

FIG. 4 is a hydraulic circuit diagram of an electric
hydraulic brake according to an embodiment of the
present invention.

DETAILED DESCRIPTION

[0013] In view of the above, the present invention pro-
vides an electric hydraulic brake, in which a main brake
unit and a hydraulic controller are formed in a one-box,
thus enhancing the cost competitiveness of the electric
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hydraulic brake and securing required performance.
[0014] The problems to be solved by the present in-
vention are notlimited to the above-mentioned problems,
and other problems which are not mentioned will be clear-
ly understood by those skilled in the art from the following
description.

[0015] Hereinafter, some embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. In the following description, like
reference numerals preferably designate like elements,
although the elements are shown in different drawings.
[0016] Additionally, alphanumeric codes such as first,
second, i), ii), (a), (b), etc., in numbering components are
used solely for the purpose of differentiating one compo-
nent from the other but not to imply or suggest the sub-
stances, the order, or sequence of the components.
Throughout this specification, when parts "include" or
"comprise" a component, they are meant to further in-
clude other components, not excluding thereof unless
there is a particular description contrary thereto. The
terms such as ’unit’, ‘'module’, and the like refer to one
or more units for processing at least one function or op-
eration, which may be implemented by hardware, soft-
ware, or a combination thereof.

[0017] FIG. 1 is a perspective view of an electric hy-
draulic brake according to an embodiment of the present
invention.

[0018] Referring to FIG. 1, an electric hydraulic brake
1 according to an embodiment of the present invention
may include all or some of a reservoir 110, a main brake
unit 100, a hydraulic controller 200, a first controller 10,
and a second controller 20.

[0019] The main brake unit 100 may include a main
brake motor 122, a master cylinder 120 configured to
change the pressure of brake oil in conjunction with the
main brake motor 122, and a reservoir 110 storing the
brake oil. In an embodiment of the present invention, the
main brake motor 122 may be an electric booster.
[0020] The hydraulic controller 200 may include all or
some of an auxiliary brake motor 230, a plurality of pumps
231 and 232 configured to change the pressure of the
brake oil in conjunction with the auxiliary brake motor
230, and a hydraulic block 210 configured to selectively
transmit the pressure of the brake oil formedin the master
cylinder 120 or the pumps 231 and 232 to a plurality of
wheel brakes w1, w2, w3, and w4.

[0021] The hydraulic block 210 may include one or
more main flow paths 211 and 212 configured to transmit
the hydraulic pressure of the brake oil from the master
cylinder 120 to the plurality of wheel brakes w1, w2, w3,
and w4, one or more auxiliary flow paths 221 and 222
directly connecting the reservoir 110 and the pumps 231
and 232 to transmit the brake oil, and one or more valves.
[0022] The hydraulic controller 200 may include one
or more auxiliary flow path ports 220 configured so that
the auxiliary flow paths 221 and 222 are connected to
the reservoir 110 without passing through the master cyl-
inder 120. The auxiliary flow path port 220 may be located
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in the same housing as the master cylinder 120. The
brake oil may be transmitted via the hydraulic block 210
and the connecting block 215 to the plurality of wheel
brakes w1, w2, w3, and w4 without passing through the
master cylinder 120, using the auxiliary flow path port
220. A connecting block 215 will be described below in
detail. In other words, according to an embodiment of the
present invention, the brake oil may be transmitted from
the reservoir 110 to the plurality of wheel brakes w1, w2,
w3, and w4 in parallel to the pressure of the brake oil
formed in the master cylinder 120, using the auxiliary flow
path port 220 and the auxiliary flow paths 221 and 222.
[0023] One end of each of the auxiliary flow paths 221
and 222 is connected to the reservoir 110 using the aux-
iliary flow path port 220 located in the housing of the
master cylinder 120. The other end of each of the auxiliary
flow paths 221 and 222 is connected to the hydraulic
block 210. As a result, the auxiliary flow paths 221 and
222 directly connect the reservoir 110 and the pumps
231 and 232 accommodated in the hydraulic block 210
to guide the brake oil from the reservoir 110 to the pumps
231 and 232.

[0024] The hydraulic block 210 may have a cuboid
shape. The hydraulic block 210 may be provided with a
first side 210a in which a plurality of ports connected to
the flow path are located, a second side 210b to which
the auxiliary brake motor 230 is attached, and a third side
210c to which the second controller 20 is attached. The
second side 210b extends from the first side 210a. The
third side 210c is located on an opposite side of the sec-
ond side 210b, and extends from the first side 210a.
[0025] Inthe electric hydraulic brake 1 according to the
present invention, the master cylinder 120 and one or
more sides of the hydraulic block 210 are coupled to each
other. The master cylinder 120 may include one or more
connecting members 120a which hydraulically couple
the master cylinder 120 and the hydraulic block 210. That
is, by coupling the master cylinder 120 and the hydraulic
block 210, the main brake unit 100 and the hydraulic con-
troller 200 may be not coupled via the brake pipe but may
be directly physically coupled to each other. In another
embodiment, the hydraulic circuit and the components
of the main brake unit 100 and the hydraulic controller
200 may be contained in one housing to form the one-
box. Since the electric hydraulic brake is configured in
the shape of the one-box, the number of valves may be
reduced, and an accumulator and a check valve may be
eliminated, thus saving cost. Further, the brake piping
layout can be simplified.

[0026] Referring to FIG. 1, in an embodiment of the
present invention, the master cylinder 120 and the hy-
draulic block 210 may be directly coupled to each other
using the connecting member 120a. The master cylinder
120 may be coupled to the second side 210b of the hy-
draulic block 210. The coupling relationship between the
master cylinder 120 and the hydraulic block 210 may be
changed in various ways for the convenience of design
without being necessarily limited to the layout of FIG. 1.
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In the case of coupling the master cylinder 120 and the
hydraulic block 210, the longitudinal central axis a (see
FIG. 1) of the master cylinder 120 and the longitudinal
central axis b (see FIG. 1) of the auxiliary brake motor
230 are arranged to be perpendicular to each other.
[0027] The first controller 10 is configured to control
the main brake motor 122 according to the brake input.
The second controller 20 is configured to control the aux-
iliary brake motor 230 according to the brake input. The
first controller 10 and the second controller 20 may be
configured to send an electrical signal to an Electronic
Parking Brake (EPB). However, the present invention is
not limited to such a configuration. For example, the first
controller 10 may be configured to control the main brake
motor 122 and the auxiliary brake motor 230 according
to the brake input. Herein, the brake input may be under-
stand as an electronic signal, for example, a pedal sens-
ing signal (PSS), which is generated based on the brake
signal provided from a user’s pedal input or a separate
autonomous driving device. Each of the first controller
10 and the second controller 20 may be an Electronic
Control Unit (ECU). The second controller 20 may include
a connector 20a. In the case of coupling the master cyl-
inder 120 and the hydraulic block 210 to each other, the
longitudinal central axis b (see FIG. 1) of the auxiliary
brake motor 230 and the direction c (see FIG. 1) of the
connector 20a of the second controller 20 are arranged
to be parallel to each other.

[0028] FIG. 2 is a perspective view of an electric hy-
draulic brake according to an embodiment of the present
invention.

[0029] FIG. 3 is a perspective view of an electric hy-
draulic brake according to an embodiment of the present
invention.

[0030] Referringto FIGS. 2 and 3, an electric hydraulic
brake 1 according to an embodiment of the present in-
vention may include a connecting block 215. The con-
necting block 215 is located between the master cylinder
120 and the hydraulic block 210 to indirectly couple the
master cylinder 120 and the hydraulic block 210. The
connecting block 215 may have one or more flow paths
which guide brake oil and one or more valves therein.
The connecting block 215 serves to hydraulically connect
the master cylinder 120 and the hydraulic block 210. The
connecting block 215 may have a cuboid shape.

[0031] Referringto FIGS. 2 and 3, one side of the con-
necting block 215 is coupled to the master cylinder 120.
Among sides other than the side coupled to the master
cylinder 120, one or more sides may be coupled to the
hydraulic block 210. The connecting block 215 may be
coupled to a first side 210a or a second side 210b of the
hydraulic block 210. The coupling relationship between
the master cylinder 120, the connecting block 215, and
the hydraulic block 210 may be changed in various ways
for the convenience of design without being necessarily
limited to the layout of FIG. 2 or FIG. 3.

[0032] Even in the case of forming the layout using the
master cylinder 120, the connecting block 215, and the
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hydraulic block 210, the longitudinal central axis b (see
FIGS. 2 and 3) of the master cylinder 120 and the longi-
tudinal central axis b (see FIGS. 2 and 3) of the auxiliary
brake motor230 are arranged to be perpendicularto each
other. Further, the longitudinal central axis b (see FIGS.
2 and 3) of the auxiliary brake motor 230 and the direction
c (see FIGS. 2 and 3) of the connector 20a of the second
controller 20 are arranged to be parallel to each other.
[0033] FIG.4isahydrauliccircuitdiagram of an electric
hydraulic brake according to an embodiment of the
present invention.

[0034] Referring to FIG. 4, an electric hydraulic brake
1 according to an embodiment of the present invention
may include all or some of a plurality of wheel brakes w1,
w2, w3, and w4 which supply braking force to the wheels
of a vehicle, a main brake unit 100, a hydraulic controller
200, a first controller 10, and a second controller 20.
[0035] The main brake unit 100 may include a main
brake motor 122, a master cylinder 120 configured to
change the pressure of brake oil in conjunction with the
main brake motor 122, a reservoir 110 storing the brake
oil, and a plurality of supply flow paths 131 and 132 sup-
plying the brake oil from the reservoir 110 to the master
cylinder 120. In an embodiment of the present invention,
the main brake motor 122 may be an electric booster.
[0036] The hydraulic controller 200 may include an
auxiliary brake motor 230, a plurality of pumps 231 and
232 configured to change the pressure of the brake oil
in conjunction with the auxiliary brake motor 230, one or
more main flow paths 211 and 212 configured to transmit
the hydraulic pressure of the brake oil from the master
cylinder 120 to the plurality of wheel brakes w1, w2, w3,
and w4, one or more auxiliary flow paths 221 and 222
directly connecting the reservoir 110 and the pumps 231
and 232 to transmit brake oil, and one or more valves
configured to selectively transmit the pressure of the
brake oil formed in the master cylinder 120 or the pumps
231 and 232 to the plurality of wheel brakes w1, w2, w3,
and w4.

[0037] The hydraulic controller 200 is in fluid commu-
nication with the reservoir 110, the master cylinder 120,
the pumps 231 and 232, the plurality of wheel brakes w1,
w2, w3, and w4, and responds to the signal of the first
controller or the second controller. The hydraulic control-
ler 200 is configured to change an internal flow path,
namely, a path on which the hydraulic pressure acts or
along which the brake oil flows between the reservoir
110, the master cylinder 120, the pumps 231 and 232,
and the plurality of wheel brakes w1, w2, w3, and w4.
[0038] The plurality of wheel brakes w1, w2, w3, and
w4 are configured to apply the braking force to the wheels
of the vehicle using the hydraulic pressure. Each of the
wheel brakes w1, w2, w3, and w4 may be a caliper brake.
The plurality of wheel brakes w1, w2, w3, and w4 may
be selectively in fluid communication with at least one of
the reservoir 110, the master cylinder 120, and the pumps
231 and 232 using the hydraulic controller 200. For ex-
ample, the hydraulic pressure generated in the master
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cylinder 120 or the pumps 231 and 232 may be applied
to the plurality of wheel brakes w1, w2, w3, and w4 using
the hydraulic controller 200. The plurality of wheel brakes
w1, w2, w3, and w4 may apply the braking force corre-
sponding to the hydraulic pressure to the wheels of the
vehicle.

[0039] Themastercylinder 120 is configured to change
the pressure of the brake oil in response to the signal of
the first controller 10. The master cylinder 120 has a hol-
low structure therein. The master cylinder 120 includes
a piston disposed therein, and two hydraulic chambers
partitioned by the piston. The piston is configured to move
to one side as the main brake motor 122 is rotated, that
is, to reciprocate and translate between the hydraulic
chambers. When the main brake motor is moved clock-
wise or counterclockwise in response to the signal of the
first controller 10, the piston may move to one side or the
other side to press the brake oil filled in the two hydraulic
chambers.

[0040] The pumps 231 and 232 are configured to
change the pressure of the brake oil in response to the
signal of the second controller 20. The pumps 231 and
232 may have the structure of an oil pump. For example,
the pumps may be configured to pump the brake oil in
conjunction with the rotation of the auxiliary brake motor
230 as the auxiliary brake motor 230 is operated in re-
sponse to the signal of the second controller 20. The flow
path of the brake oil passing through the pumps 231 and
232 may lead to the plurality of wheel brakes w1, w2, w3,
and w4 using the hydraulic controller 200.

[0041] The hydraulic controller 200 of the electric hy-
draulic brake 1 according to an embodiment of the
present invention includes all or some of a plurality of
traction control valves 241 and 242, a plurality of inlet
valves 251 to 254, and a plurality of outlet valves 261 to
264, which are related to the operation of the master cyl-
inder 120 and the pumps 231 and 232. The traction con-
trol valves 241 and 242 and the inlet valves 251 to 254
may be a normal open type solenoid valve, while the
outlet valves 261 to 264 may be a normal close type
solenoid valve.

[0042] The hydraulic controller 200 includes four pairs
of inlet valves 251 to 254 and outlet valves 261 to 264
disposed on the brake flow path through which the brake
oil is directly supplied to or discharged from each of the
wheel brakes w1, w2, w3, and w4. Further, the hydraulic
controller 200 includes the first traction control valve 241
and the second traction control valve 242 for distributing
the hydraulic pressure generated from the master cylin-
der 120 onto each brake flow path. The traction control
valves 241 and 242 are configured to open or close the
main flow paths 211 and 212 between the master cylinder
120 and the plurality of wheel brakes w1, w2, w3, and
w4, and to regulate hydraulic pressure transmitted to the
plurality of wheel brakes w1, w2, w3, and w4.

[0043] The plurality of valves are configured to inde-
pendently control the braking force of the plurality of
wheel brakes w1, w2, w3, and w4, respectively. For ex-

10

15

20

25

30

35

40

45

50

55

ample, the valves are configured to implement the func-
tions of the ABS (Anti-lock Brake System), TCS (Traction
Control system), and ESC (Electronic Stability Control).
[0044] The hydraulic controller 200 of the electric hy-
draulic brake 1 according to an embodiment of the
present invention includes a plurality of auxiliary flow
paths 221 and 222 which directly guide the brake oil sup-
plied from the reservoir 110 to the pumps 231 and 232
without passing through the master cylinder 120. The
hydraulic controller 200 may include a plurality of return
flow paths 271 and 272 which directly guide the brake oil
to the reservoir 110 without passing through the master
cylinder 120 when the electric hydraulic brake 1 is de-
pressurized.

[0045] When the master cylinder 120 or the first con-
troller 10 malfunctions, the auxiliary brake motor 230 of
the pumps 231 and 232 is operated in response to the
signal of the second controller 20. The pumps 231 and
232 operated in conjunction with the auxiliary brake mo-
tor 230 transmit the brake oil from the reservoir 110 to
the plurality of wheel brakes w1, w2, w3, and w4 using
the auxiliary flow paths 221 and 222. The brake oil is
transmitted to the plurality of wheel brakes w1, w2, w3,
and w4, so that effective auxiliary braking may be
achieved by electronic control in an auxiliary braking sit-
uation.

[0046] Further, when the master cylinder 120 or the
first controller 10 malfunctions in a situation where a
brake pedal is released, the outlet valves 261 to 264 are
controlled in response to the signal of the second con-
troller 20, and the brake oil is transmitted to the reservoir
110 using the return flow paths 271 and 272 without pass-
ing through the master cylinder 120.

[0047] In consideration of the possibility that a device
performing the function of the electric hydraulic brake
may malfunction, the possibility that a problem occurs
due to the malfunction of the electric hydraulic brake may
be eliminated by further including an additional device
having a similar function. In other words, a brake device
in which redundancy is ensured can be realized. For ex-
ample, even if the malfunction of the main brake unit oc-
curs in a situation where a driver’s driving is excluded or
driving attention is reduced, such as smart cruise control
or autonomous driving, itis possible to appropriately pro-
vide auxiliary braking force.

[0048] The electric hydraulic brake accordingtoanem-
bodiment of the present invention may further include
Electronic Parking Brakes (EPB) 31 and 32 mounted on
one or more wheels. In an embodiment of the present
invention, the electronic parking brakes 31 and 32 are
exemplified as being integrally mounted on the two wheel
brakes w1 and w2 of the rear wheels. The two electronic
parking brakes 31 and 32 may be configured to be con-
trolled by the electrical signals of the first controller 10
and the second controller 20.

[0049] Forexample, whenthe main brake unit 100 mal-
functions, the hydraulic controller 200 and the EPBs 31
and 32 perform braking. When the hydraulic controller
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200 malfunctions, the main brake unit 100 and the EPBs
31 and 32 perform braking. When the EPBs 31 and 32
malfunction, the main brake unit 100, the hydraulic con-
troller 200, and the EPBs 31 and 32 may be hydraulically
and electrically configured such that the main brake unit
100 and the hydraulic controller 200 may perform a re-
dundancy function.

[0050] According to an embodiment, an electric hy-
draulic brake is advantageous in that a brake system is
formed in a one-box, thus simplifying a brake piping lay-
out, reducing the number of components, and thereby
reducing cost.

Claims
1. An electric hydraulic brake (1) comprising:

a plurality of wheel brakes (w1, w2, w3, w4) con-
figured to supply braking force to wheels of a
vehicle;

a reservoir (110) storing brake oil;

a master cylinder (120) connected to the reser-
voir (110), and operated in conjunction with a
main brake motor (122) to generate pressure of
the brake oil;

a first controller (10) configured to control the
main brake motor (122) according to brake input;
a hydraulic controller (200) comprising a pump
(231, 232) configured to form pressure of the
brake oil in conjunction with an auxiliary brake
motor (230), and a hydraulic block (210) config-
ured to selectively transmit the pressure of the
brake oil formed in the master cylinder (120) or
the pump (231, 232) to the plurality of wheel
brakes (w1, w2, w3, w4); and

a second controller (20) configured to control
the auxiliary brake motor (230) when the master
cylinder (120) or the first controller (10) malfunc-
tions,

wherein the hydraulic controller (200) is provid-
ed with atleast one auxiliary flow path (221, 222)
to transmit the brake oil from the reservoir (110)
to the pump (231, 232) directly through the at
least one auxiliary flow path (221, 222),
characetized in that:

the hydraulic block (210) is provided with a
first side (210a) in which a plurality of ports
connected to the flow path are located, and
a second side (210b) to which the auxiliary
brake motor (230) is attached, and at least
one side of the hydraulic block (210) is cou-
pled to the master cylinder (120), and

the master cylinder (120) is fixedly coupled
to the first side (210a) or the second side
(210b) of the hydraulic block (210).
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2,

10.

The electric hydraulic brake (1) of claim 1, wherein
a longitudinal central axis of the master cylinder
(120) and a longitudinal central axis of the auxiliary
brake motor (230) are arranged to be perpendicular
to each other.

The electric hydraulic brake (1) of claim 1 or 2, where-
in the second controller (20) is attached to a third
side (210c) located on an opposite side of the second
side (210b) of the hydraulic block (210).

The electric hydraulic brake (1) of any one of claims
1 to 3, wherein the hydraulic controller (200) further
comprises a connector (20a), and

wherein the connector (20a) is perpendicularly cou-
pled to the second controller (20), and a direction of
the connector (20a) is parallel to a longitudinal cen-
tral axis of the auxiliary brake motor (230).

The electric hydraulic brake (1) of any one of claims
1to 4, wherein the master cylinder (120) further com-
prises: at least one connecting member (120a) hy-
draulically connecting the master cylinder (120) and
a side of the hydraulic block (210).

The electric hydraulic brake (1) of any one of claims
1 to 5, wherein the auxiliary flow path (221, 222) fur-
ther comprises at least one auxiliary flow path port
(220) configured to be connected to the reservoir
(110) without passing through the master cylinder
(120), and

wherein the auxiliary flow path port (220) is located
in the same housing as the master cylinder (120),
and is configured in parallel to the master cylinder
(120).

The electric hydraulic brake (1) of any one of claims
1 to 6, wherein the hydraulic block (210) comprises
a plurality of flow paths guiding the brake oil and a
plurality of valves therein.

The electric hydraulic brake (1) of any one of claims
1 to 7, further comprising:

aconnecting block (215) located between the master
cylinder (120) and the hydraulic block (210), and con-
figured to indirectly couple the master cylinder (120)
and the hydraulic block (210).

The electric hydraulic brake (1) of claim 8, wherein
the connecting block (215) hydraulically connects
the master cylinder (120) and the hydraulic block
(210).

The electric hydraulic brake (1) of claim 8 or 9, where-
in the connecting block (215) comprises a plurality
of flow paths guiding the brake oil and a plurality of
valves therein.
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The electric hydraulic brake (1) of any one of claims
8to 10, wherein the connecting block (215) is fixedly
coupled to the first side (210a) or the second side
(210b) of the hydraulic block (210).

The electric hydraulic brake (1) of any one of claims
1 to 11, further comprising:

an electronic parking brake (EPB),

wherein the first controller (10) is configured to
send an electrical signal to the EPB, when the
master cylinder (120) or the first controller (10)
malfunctions.

The electric hydraulic brake (1) of any one of claims
1 to 12, further comprising:

an electronic parking brake (EPB),

wherein the second controller (20) is configured
to send an electrical signal to the EPB, when the
hydraulic controller (200) or the second control-
ler (20) malfunctions.

Patentanspriiche

1.

Elektrisch-hydraulische Bremse (1), aufweisend:

eine Vielzahl von Radbremsen (w1, w2, w3, w4),
die konfiguriert sind, Radern eines Fahrzeugs
Bremskraft zuflihren;

einen Vorratsbehalter (110), Bremsdl speichert;
einen Hauptzylinder (120), der mit dem Vorrats-
behalter (110) verbunden ist und in Verbindung
mit einem Hauptbremsmotor (122) betrieben
wird, um Druck des Bremsdls zu erzeugen;
eine erste Steuerung (10), die konfiguriert ist,
den Hauptbremsmotor (122) entsprechend ei-
nem Bremseingang zu steuern;

eine Hydrauliksteuerung (200), die eine Pumpe
(231, 232) aufweist, die konfiguriert ist, in Ver-
bindung miteinem Hilfsbremsmotor (230) Druck
des Bremsdls zu erzeugen, und einen Hydrau-
likblock (210), der konfiguriert ist, den in dem
Hauptzylinder (120) oder der Pumpe (231, 232)
erzeugten Druck des Bremsodls selektiv an die
Vielzahl von Radbremsen (w1, w2, w3, w4) zu
Uibertragen; und

eine zweite Steuerung (20), die konfiguriert ist,
den Hilfsbremsmotor (230) zu steuern, wennder
Hauptzylinder (120) oder die erste Steuerung
(10) eine Fehlfunktion aufweist,

wobei die Hydrauliksteuerung (200) mit mindes-
tens einem Hilfsstromungsweg (221, 222) ver-
sehen ist, um das Bremsol von dem Vorratsbe-
halter (110) direkt durch den mindestens einen
Hilfsstromungsweg (221, 222) zu der Pumpe
(231, 232) zu leiten,
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dadurch gekennzeichnet, dass:

der Hydraulikblock (210) mit einer ersten
Seite (210a), in der sich eine Vielzahl von
mit dem Strdmungsweg verbundene An-
schlisse befinden, und einer zweiten Seite
(210b) versehen ist, an welcher der Hilfs-
bremsmotor (230) angebracht ist, und min-
destens eine Seite des Hydraulikblocks
(210) mit dem Hauptzylinder (120) gekop-
peltist, und

der Hauptzylinder (120) fest mit der ersten
Seite (210a) oder der zweiten Seite (210b)
des Hydraulikblocks (210) verbunden ist.

Elektrisch-hydraulische Bremse (1) nach Anspruch
1, wobei eine Langsmittelachse des Hauptzylinders
(120) und eine Langsmittelachse des Hilfsbremsmo-
tors (230) senkrecht zueinander angeordnet sind.

Elektrisch-hydraulische Bremse (1) nach Anspruch
1 oder 2, wobei die zweite Steuerung (20) an einer
dritten Seite (210c) angebracht ist, die sich auf einer
der zweiten Seite (210b) des Hydraulikblocks (210)
gegeniberliegenden Seite befindet.

Elektrisch-hydraulische Bremse (1) nach einem der
Anspriiche 1 bis 3, wobei die Hydrauliksteuerung
(200) ferner einen Verbinder (20a) umfasst, und
wobei der Verbinder (20a) senkrecht mit der zweiten
Steuerung (20) gekoppelt ist und eine Richtung des
Verbinders (20a) parallel zu einer Langsmittelachse
des Hilfsbremsmotors (230) ist.

Elektrisch-hydraulische Bremse (1) nach einem der
Anspriiche 1 bis 4, wobei der Hauptzylinder (120)
ferner umfasst: mindestens ein Verbindungsele-
ment (120a), das den Hauptzylinder (120) und eine
Seite des Hydraulikblocks (210) hydraulisch verbin-
det.

Elektrisch-hydraulische Bremse (1) nach einem der
Anspriiche 1 bis 5, wobei der Hilfsstromungsweg
(221, 222) ferner mindestens einen Hilfsstromungs-
weganschluss (220) umfasst, der konfiguriert ist, mit
dem Reservoir (110) verbunden zu werden, ohne
durch den Hauptzylinder (120) zu fihren, und
wobei der Hilfsstromungsweganschluss (220) in
dem gleichen Gehause wie der Hauptzylinder (120)
angeordnet ist und parallel zu dem Hauptzylinder
(120) konfiguriert ist.

Elektrisch-hydraulische Bremse (1) nach einem der
Anspriiche 1 bis 6, wobei der Hydraulikblock (210)
eine Vielzahl von Strémungswegen aufweist, die das
Bremsol fiilhren, und eine Vielzahl von Ventilen darin.

Elektrisch-hydraulische Bremse (1) nach einem der
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Anspriche 1 bis 7, ferner umfassend:

einen Verbindungsblock (215), der zwischen dem
Hauptzylinder (120) und dem Hydraulikblock (210)
angeordnet und konfiguriert ist, den Hauptzylinder
(120) und den Hydraulikblock (210) indirekt zu kop-
peln.

Elektrisch-hydraulische Bremse (1) nach Anspruch
8, wobei der Verbindungsblock (215) den Hauptzy-
linder (120) und den Hydraulikblock (210) hydrau-
lisch verbindet.

Elektrisch-hydraulische Bremse (1) nach Anspruch
8 oder 9, wobei der Verbindungsblock (215) eine
Vielzahl von Strdmungswegen aufweist, die das
Bremsol filhren, und eine Vielzahl von Ventilen darin.

Elektrisch-hydraulische Bremse (1) nach einem der
Anspriiche 8 bis 10, wobei der Verbindungsblock
(215) fest mit der ersten Seite (210a) oder der zwei-
ten Seite (210b) des Hydraulikblocks (210) verbun-
den ist.

Elektrisch-hydraulische Bremse (1) nach einem der
Anspriche 1 bis 11, ferner umfassend:

eine elektronische Parkbremse (EPB),

wobei die erste Steuerung (10) konfiguriert ist,
ein elektrisches Signal an die EPB zu senden,
wenn der Hauptzylinder (120) oder die erste
Steuerung (10) Fehlfunktionen aufweist.

Elektrisch-hydraulische Bremse (1) nach einem der
Anspriche 1 bis 12, ferner umfassend:

eine elektronische Parkbremse (EPB),

wobei die zweite Steuerung (20) konfiguriert ist,
ein elektrisches Signal an die EPB zu senden,
wenn die Hydrauliksteuerung (200) oder die
zweite Steuerung (20) Fehlfunktionen aufweist.

Revendications

1.

Frein hydraulique électrique (1) comprenant:

une pluralité de freins de roue (w1, w2, w3, w4)
congus pour fournir une force de freinage aux
roues d’un véhicule;

un réservoir (10) stockant une huile de frein;
un maftre-cylindre (120) relié au réservoir (110),
et fonctionnant conjointement avec un moteur
de frein principal (122) pour générer la pression
de l'huile de frein;

un premier organe de commande (10) congu
pour commander le moteur de frein principal
(122) selon une entrée de frein;

un contréleur hydraulique (200) comprenant
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une pompe (231, 232) congue pour former la
pression de I'huile de frein conjointement avec
un moteur de frein auxiliaire (230), et un bloc
hydraulique (210) congu pour transmettre sélec-
tivement la pression de I'huile de frein formée
dans le maitre-cylindre (120) ou la pompe (231,
232) ala pluralité de freins de roue (w1, w2, w3,
w4); et

un second organe de commande (20) congu
pour commander le moteur de frein auxiliaire
(230) lorsque le matitre-cylindre (120) ou le pre-
mier organe de commande (10) ne fonctionne
pas correctement,

dans lequel le contréleur hydraulique (200) est
doté d’au moins un chemin d’écoulement auxi-
liaire (221, 222) pour transmettre I'huile de frein
depuis le réservoir (110) a la pompe (231, 232),
directement par I'au moins un chemin d’écoule-
ment auxiliaire (221, 222),

caractérisé en ce que:

le bloc hydraulique (210) est doté d’un pre-
mier coté (210a) dans lequel est située une
pluralité de trous reliés au chemin d’écou-
lement, et d’'un second cbté (210b) auquel
est fixé le moteur de frein auxiliaire (230),
et au moins un cété du bloc hydraulique
(210) estaccouplé au maitre-cylindre (120),
le maitre-cylindre (120) est accouplé a de-
meure au premier c6té (210a) ou au second
c6té (210b) du bloc hydraulique (210).

Frein hydraulique électrique (1) selon la revendica-
tion 1, danslequel un axe central longitudinal du mai-
tre-cylindre (120) et un axe central longitudinal du
moteur de frein auxiliaire (230) sont perpendiculaires
entre eux.

Frein hydraulique électrique (1) selon la revendica-
tion 1 ou 2, dans lequel le second organe de com-
mande (20) est fixé a un troisieme cété (210c) situé
sur un c6té en regard du deuxieme cbté (210) du
bloc hydraulique (210).

Frein hydraulique électrique (1) selon 'une quelcon-
que des revendications 1 a 3, dans lequel le contr6-
leur hydraulique (200) comprend en outre un con-
necteur (20a), et

dans lequel le connecteur (20a) est relié perpendi-
culairement au second organe de commande (20),
et une direction du connecteur (20a) est paralléle a
un axe central longitudinal du moteur de frein auxi-
liaire (230).

Frein hydraulique électrique (1) selon 'une quelcon-
que des revendications 1 a 4, dans lequel le maitre-
cylindre (120) comprend en outre: au moins un élé-
ment de liaison (120a) reliant hydrauliquement le
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maitre-cylindre (120) et un c6té du bloc hydraulique
(210).

Frein hydraulique électrique (1) selon I'une quelcon-
que des revendications 1 a 5, dans lequel le chemin
d’écoulement auxiliaire (221, 222) comprend en
outre aumoins un trou de chemin d’écoulement auxi-
liaire (220) congu pour étre relié au réservoir (110)
sans traverser le maitre-cylindre (120), et
danslequel le trou de chemin d’écoulement auxiliaire
(220) est situé dans le méme logement que le maitre-
cylindre (120), et est paralléle au maitre-cylindre
(120).

Frein hydraulique électrique (1) selon I'une quelcon-
que des revendications 1 a 6, dans lequel le bloc
hydraulique (210) comprend une pluralité de che-
mins d’écoulement guidant I'huile de frein et une plu-
ralité de soupapes dans ces derniers.

Frein hydraulique électrique (1) selon une quelcon-
que des revendications 1 a 7, comprenant en outre:
un bloc de liaison (215) situé entre le maitre-cylindre
(120) etle bloc hydraulique (210), et congu pour relier
indirectement le maitre-cylindre (120) et le bloc hy-
draulique (210).

Frein hydraulique électrique (1) selon la revendica-
tion 8, dans lequel le bloc de liaison (215) relie hy-
drauliquement le maitre-cylindre (120) et le bloc hy-
draulique (210).

Frein hydraulique électrique (1) selon la revendica-
tion 8 ou 9, dans lequel le bloc de liaison (215) com-
prend une pluralité de chemins d’écoulement gui-
dantl’huile de frein et une pluralité de soupapes dans
ces derniers.

Frein hydraulique électrique (1) selon I'une quelcon-
que des revendications 8 a 10, dans lequel le bloc
de liaison (215) est relié a demeure au premier coté
(210a) ou au deuxieme cété (210b) du bloc hydrau-
lique (210).

Frein hydraulique électrique (1) selon une quelcon-
que des revendications 1 a 11, comprenant en outre:

un frein de stationnement électrique (EPB);
dans lequel le premier organe de commande
(10) est congu pour envoyer un signal électrique
au EPB, lorsque le maitre-cylindre (120) ou le
premier organe de commande (10) ne fonction-
ne pas correctement.

Frein hydraulique électrique (1) selon une quelcon-
que des revendications 1 a 12, comprenant en outre:

un frein de stationnement électrique (EPB);
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dans lequel le second organe de commande
(20) est congu pour envoyer un signal électrique
au EPB, lorsque le contréleur hydraulique (200)
ou le second organe de commande (20) ne fonc-
tionne pas correctement.
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