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A vehicle braking system has a master cylinder (70) which will produce a source of high pressure fluid upon brake
actuation, said master cylinder (70) is connected by a brake line to a brake actuator (62; 64) which upon actuation of the

master cylinder (70) will be pressurised to apply a brake (61,

63) associated with one of the wheels of the vehicle, a servo

mechanism (75, 76) is provided in the line between the master cylinder (70) and brake actuator (62, 64) and sensors (80, 81)
are provided for sensing the motion of the vehicle and when the vehicle is stationary applying a signal to a control unit

' (82) which will cause the servo mechanism (75, 76) to isolate the brake actuator (62; 64) from the master cylinder (70) and |
apply pressure to the brake actuator (62; 64) to apply the brake (61, 63).
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VEHICLE BRAKE SYSTEMS

The present invention relates to vehicle brake systems and
in particular to means for holding and releasing the brakes

of a vehicle while it is stationary.

Hitherto it has been proposed to provide solenoid shut-off
valves in the brake 1lines of a vehicle braking system, so
that the valves may be shut while the brakes are applied,
in order to maintain the brakes inrthe applied condition.
Such systems are controlled by wheel speed sensors which
will provide a signal to indicate when the vehicle is
stationary, after which the valves may be shut to hold the
brakes. One problem with such systems is that the locking
of the wheels during a braking operation could produce a
false indication that the vehicle is stationary. It is
inappropriate that the brakes should be held on under such

circumstances.

According to one aspect of the present invention a vehicle
braking system comprises; a master cylinder which will
produce a source of high pressure fluid upon brake
actuation, said master cylinder being connected by a brake
line to a bfakeﬁactuator which upon actuation of the master
cylinder wilf be pressurised to apply a brake associated

with one of the wheels of the vehicle, characterised in
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that a servo mechanism is provided in the line between the
master cylinder and a brake actuator, means is provided for
sensing motion of the vehicle and means is provided for
controlling the servo mechanism so that when the vehicle is
stationary the servo mechanism will isolate the brake
actuator from the master qylinder and apply pressure to the

brake actuator to apply tbe brake.

The present invention is particularly advantageous for
controlling the vehicle on an incline, for example when
performing a hill start, the cont:ol system may
consequently include an inclinometer,- so that it is only
effective when the vehicle is on an incline,

Alternatively, the system may be under manual control.

Release of the brakes is preferably automatically
controlled so that it will occur, as drive is applied to
the vehicle. This may be achieved by sensing the clutch
and/or throttle mechanisms, so that the valve means is
controlled to release the brake when, for example, the
clutch begins to bite; or heans may be provided in the
transmission system for sensing the application of a torque
thereto by the engine of the vehicle. Alternatively
release of the brake may be under manual control.

It is not desirable to maintain pressure on the brake
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actuator over excessive periods, for example when the
vehicle is parked. The control system may consequently act
to release the brake, when the parking brake of the vehicle
is applied or when the ignition is switched off while the

parking brake is applied.

The present invention is applicable to multi-brake braking
systems, where one or more of the brakes may be controlled
in the manner described above, by one or more valve means,

each valve means controlling one or more of the brakes.

Various embodiments of the invention are now described, by
way of example only, with reference to the accompanying

drawings, in which:-

Figure 1 1is a diagrammatic illustration of a vehicle
braking system in accordance with the present invention;

and

Figure 2 is a diagrammatic sectional elevation of a brake

servo mechanism which may be used in the system illustrated

in Figure 1.

Figure 1 iilus;rates a dual braking system for a front
, ,
wheel drive vehicle, in which the front wheels are provided

with disc brakes 61 and 63 controlled by actuating calipers
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62 and 64 respectively and the rear wheels are provided
with drum brakes 65 and 67 controlled by hyaraulic

cylinders 66 and 68 respectively.

The dual system 1is controlled by a servo-assisted dual
master cylinder 70 0of conventional design. The master
cylinder 70 has two outlets 71 and 72 which provide a
source of hydraulic fluid for the two legs of the dual
system, one serving the caliper 62 of the offside front
wheel and the cylinder 66 of the nearside rear wheel and
the other serving the caliper 64 of the nearside front

wheel and the cylinder 68 of the offside rear wheel.

Brake control servos 75 and 76 are provided in each of the
branches of the legs serving calipers 62 and 64

respectively. These brake control servos 75 and 76 are of

identical construction and only one is described below.

The brake control servo 75 has a cylinder 15 with stepped
bore 16. The larger diameter portion 17 of the bore 16 is

closed and has an inlet 18 and an outlet 19.

A piston 20 is slidingly sealed in a small diameter portion

21 of bore’ 16.. A valve member 22 is slidingly located
i

within the larger diameter portion 17 of the bore 16, a

stem 23 of the valve member 22 being slidingly located in
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an axial bore 24 in piston 20, so that the piston 20 is
movable axially relative to the valve member 22. A
cylindrical skirt formation 25 extends from the outer
periphery of valve member 22, coaxial with stem 23 and an
inwardly directed flange 26 on the end of skirt formation
25 remote from the valve memberr22 engages over an enlarged
diameter head portion 27 on the piston 20, so that the
valve member 22 is captive on the piston 20. A compression
spring 30 acts between the head portion 27 of piston 20 and

valve member 22 to urge the valve member 22 away from the

~piston 20, the expansion of the spring 30 being limited by

15

20

25

engagement of the flange 26 with head portion 27. An
elastomeric seat formation 31 is provided on the valve
member 22 coaxial with and opposed to the inlet 18 and
spring means 32 acts between the closed end of cylinder 15
and the valve member 22 to urge the seat formation 31 away
from the inlet 18, so that when the piston 20 is fully
retracted and the flange 26 on skirt 25 engages the
shoulder between portions 17 and 21 of bore 16, the seat

formation 31 will be clear of inlet 18,

A casing 40 is mounted coaxially of the cylinder 15

adjacent to the open end of the small diameter portion 21

of bore 16 thereof,. The casing 40 is formed from two
|

pressings 41 and 42 which are joined together at their

outer peripheries, the outer periphery 43 of a diaphragm 44
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being trapped therebetween to locate the diaphragm 44 and
to seal the joint between the pressings 41 and _ 42. -\
piston 45 1is located within the casing 40, the inner

pefiphery 46 of the diaphragm 44 being secured to the

 piston 45 to divide ‘the casing 40 into two chambers 47 and

48. The piston 45 has a stem 49 which is coaxial with
cylinder 15 and extends into engagement with the piston 20,
a diaphragm 50 providing a seal between the stem 49 and the
casing 40. A compression spring 51 acts between the end of
casing 40 adjacent cylinder 15 and the piston 45 to urge
the piston 45 away from the cylinder 15, Inlet/outlet
ports 52 and 53 are provided to the chambers 47 and 48

respectively.

The brake control servos 75 and 76 are mounted with inlet
18 connected -to the master cylinder 70 and outlet 19
connected to the brake calipers 62 and 64 respectively.
Chamber 48 of the brake control servo 14 is connected via
port 53 to vacuum and chamber 47 is connected via port 52
and a solenoid control valve selectively to vacuum or to
atmosphere. The solenoid control valves are connected to a

control unit 82.

When de—enefgisqd, chamber 47 will be connected to vacuum
)
SO that there will be no pressure differential across the

diaphragm 44 and spring 51 will force the piston 45 to the
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right as illustrated in Figure 2. In this condition, the
inlet 18 is connected to the outlet 19 so that calipers 62
and 64 may be pressurised to apply brakes 61 and 63 when

the service brake is applied by actuation of the master

_cylinder 70.

When the solenoid valve is energised by a control signal
from control unit 82, chamber 47 is connected to atmosphere
and the pressure differential across diaphragm 44 causes
piston 45  to move to the left as illustrated in Figure 2.
This movement of piston 45 in turn moves piston 20. Upon
initial movement of piston 20, the valve member 22 will
move with the piston 20, spring 32 which is of lower spring
fate than the spring 30 being compressed until a seat 31
engages the end wall and closes inlet 18, Continued
movement of the piston 45 will then cause piston 20 to
compress spring 30, so that it moves relative to the valve
member 22. This movement of the piston 20 displaces fluid
in the larger diameter portion 17 of bore 16 to pressurise
brake calipers 62 and 64 respectively and apply the brakes

61 and 63.

Wheel speed sensors are associated with both front wheels,

these sensors comprising a toothed disc 80 which is mounted
} -

for rotation with the brake disc and an inductive pickup 81

which is positioned adjacent the teeth of the disc 80. The
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inductive'pickups 81 produce a signal which alternates at a

frequency proportional to the rotational speed of the wheel

with which it is associated. The signals from the pickups

81l are fed to a control unit 82 where they are processed to

provide a signal when the vehicle is stationary.

A pressure switch 85 is provided in the leg of the braking

system connected to outlet 71 of master cylinder 70. This

- pressure switch 85 produces a signal when the master

éylinder 70 has been released and pressure in the system is

zero, this signal being fed to the control unit 82.

VOptionally, the vehicle may also be provided with an

inclinometer 86 which will detect whether the vehicle is on
a fore and aft slope, and when it is will produce a signal

which is again fed to control unit 82.

A sensor 90 is provided on the vehicle clutch control
mechanism, the sensor 90 producing a signal when the clutch
starts to engage. The signal from sensor 90 is again fed
to the control unit 82 and upon receipt of the signal from
the sensor 90, if the brakes 61 and 63 are held on by brake
control servos 75 and 76, the control unit 82 will act to
de-energise the solendidrvalves 75 and 76 and release the
brakes 61 and 63.

Further inputs to the control unit 82 are provided by a
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sensor (not shown) associated with the vehicle parking
brake and also optionally the ignition system, so that the
brake control servos 75 and 76 will be de-energised and the
brakes 61 and 63 released when the parking brake is applied
or the ignition is switched off while the parking brake is
applied. Manual control means may also be provided to hold
or release the brakes 61 and 63 or to override automatic

control of the system described above.

In a modification of the syétem described above, brake
control servos may also be provided in the braﬁches of the
legs serving the hydraulic cylinders 66 and 68 so that
brakes 65 and 67 may be held or released in similar manner
to brakes 61 and 63. Alternatively, the brake control
servos 75 and 76 may be provided in the legs before they
branch to the respéctive front and rear brakes, so that one
brake control servo in each leg will control all of the
brake actuators in that leg. Wheel speed sensors may also

be provided on the rear wheels of the vehicle.

As the brake control servos 75 and 76 themselves apply

pressure to the calipers 62 and 64, there is no need for

the brake system to be pressurised when the valve is closed

to isolate éhe calipers 62 and 64 from the master cylinder
)

70. Consequently as the brake control servos 75 and 76 are

only energised when a vehicle stationary signal is produced
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and the master cylinder 70 has been released, as indicated

by the absence of a signal from pressure switch 85, the

possibility of holding the brakes in the on position when

the wheels have locked during a braking operation, is.

 avoided.

The brake control servos 75 and 76 as described above, may
‘also be used in a vehicle wheel spin control system, as
covered in our co-pending PCT Application claiming priority
from UK Patent Application No. 8728890 dated 10th December
1987 (Agents' reference P462 A2251). A wheel spin control
system as covered by that application may consequently be
used in conjunction with the system of the present
application, the brake control servos 75 and 76 and wheel
speedrsensors 80, 81 being common to the two systems. 1In
such cases, proportional pressure solenoid valves may be
used to control the brake control servos 75 and 76 so that
for wheel spin controlrthe amount of brake effort may be
controiled as desired. In such circumstances, the
proportional pressure solenoid valves will be controlled by
control unit 82 to provide maximum pressure differential

across the diaphragm 44 when the vehicle comes to a halt.

The brake éystem according to the present invention may
!
also include an antilock braking system, in which case the

wheel speed sensors 80, 81 of the present invention may be

]
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shared with the antilock braking system.

While in the above embodiment vacuum operated brake control
servos are used, fluid pressu?e brake control servos of the
type disclosed 1in co—pe.nding .PCT Application claiming
05 priority from UK Patent Application No. 8728890 in which
fluid pressure is applied to the end of piston 20 remote

from inlet 18, may alternatively be used.
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CLAIMS
1. A vehicle braking system comprising a. master

cylinder (70) which will produce a source of high pressure
fluid upon brake aétuation, said master cylinder (70) being
connected by a brake line to a brake actuator (62; 64)
which upon actuation of the master cylinder (70) will be
pressurised to apply a brake (61, 63) associated with one
of the wheels of the vehicle, characterised in that a servo
mechanism (75, 76) is provided in the line between the
master cylinder (70) and a brake actuator (62; 64), means
(80, 81) is provided for sensing motion of the vehicle and
means (82) is provided fo; controlling the servo mechanism
(75, 76) so that when the vehicle is stationary the servé
mechanism (75, 76) will isolate the brake actuator (62; 64)
from the master cylinder (70) and -apply pressure to the

brake actuator (62; 64) to apply tbe brake (61, 63).

2. A vehicle braking system according to Claim 1
characterised in that the servo mechanism (75, 76) 1is
actuated when the vehicle is stationary and the service

brake of the vehicle is released.

3. A vehicle braking system according to Claim 1 or 2

}
characterised in that the servo mechanism (75, 76)

comprises a piston (20) and cylinder (15) assembly, the
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cylinder (15) being connected to the master cylinder (70)
and to the brake actuator (62; 64), a shut-off valve (22)
being provided to close connection with the master cylinder
(70) and means (40) being provided to sélectiyely control
the shut-off valve (22) and movement of the piston (20), so
that fluid may be displaced from the cylinder (15) into the
bréke actuator (62; 64) thereby applying the brake (61,

63).

4. A vehicle braking system according to Claim 3
characterised in that the shut-off valve comprises a valve
member (22) which is mounted in the cylinder (15) for axial
movement thereof, ., said valve member (52) being arranged
initially to move with the piston (20) to close the
connection to the master cylinder (70), relative movement
between the piston (20) and valve member (22) then being
permitted so that fluid may be displaced from the cylinder

(15) to the brake actuator (62; 64).

5. A vehicle braking system according to Claim 4
characterised in that the valve member (22) is movable
axially of the cylinder (15) between a closed position in
which it closes connection with the master cylinder (70)
and an oped, position in which connection to the master
cylinder (70; is open, a first spring means (30) being

provided to bias the valve member (22) away from the piston
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(20) and towards its closed position and a second spring
means (32) being provided to bias the valve member (22)
towards its open position, expansion of the first spring
meané (30) being restricted so that when the piston (20) is
fully retracted, the secondASpring means (32) will bias the
valve member (22) to its open position, the spring rate of
the fifst spging means (30) being greater than that of the
second spring means (32) so that upon movement of the
piston (20), the second spring means (32) is first
compressed until the valve member (22) is in its closed
position and upon continued movement of the piston (20) the
first spring means (30) will then be compressed to permit
movement of the piston (20) relative to the vélve member

(22).

6. ' A vehicle braking system according to Claim 5
characterised in that a flanged cylindrical portion (25) of
the valve member (22) engages over an enlarged head portion
(26) of the piston (20) torlimit relative axial movement
therebetween, the first spring means (30) acting against

opposed faces of the piston (20) and the valve member (22).

7. A vehicle braking system according to any one of
Claims 3 to 6 characterised in that movement of the piston
! -

(20) is controlled by a vacuum actuator (40) in which

movement is in response to pressure differential across a
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control piston (45).

8. A vehicle braking system according to any one of

. Claims 3 to 6 characterised in that movement of piston (20)

05

is. controlled by direct application of hydraulic £fluid
under pressure to- the end of the piston (20) remote from

the cylinder (15).

9. A vehicle braking system according to Claim 7 or 8

10

15

20

characterised in that a solenoid valve <controls the
pressure differential across the control piston (45) or
pressure of hydraulic fluid delivered directly to the end

of the piston (20) remote from the cylinder (15).

10. A vehicle braking system according to any one of
Claims 1 to 9 characterised in that the servo mechanism
(75, 76) is controlled to release the brake actuator (62;

64), when drive is applied to the wheels of the vehicle.

11. A vehicle braking system according to Claim 10
characterised in that sensing means (90) is provided in the
clutch and/or throttle mechanisms or in the transmission
system for sensing an application of torque thereto by the
engine of the vehicle, said sensing means (90) providing a
signal to reiease the servo mechanism (75, 76) when drive

is applied to the wheels of the vehicle.
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12. A vehicle braking system according to any one of
the preceding claims characterised in that means (85) 1is
provided for sensing the pressure in the service brake

system of the vehicle and for providing a signal indicative

that the service brake is not applied.

i13. A vehicle braking system according to any one of
the preceding claims characterised in that an inclinometer
(80) provides a signal indicative of whether the vehicle 1is

on a fore and aft incline or not.

14, A vehicle braking system according to any one of
the preceding claims characterised in that manual means is
provided for controlling the servo mechanism (75, 76)
and/or overriding automatic control of the servo mechanism

(75, 76).

)

-y
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