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(54) IMPROVEMENTS IN DISC BRAKES FOR VEHICLES

* We, GIRLING LIMITED, a British Company
of Kings Road, Tyseley, Birmingham, 11, do
hereby declare the invention for which we
pray thata patent may be granted to us and
the method by which it is to be performed to
be particularly described in and by the follow-
ing statement:— -

This invention relates to disc brake
assemblies for vehicles comprising a first in-
board and a second outboard rotatable disc
which are both relatively fixed and spaced
axially, the outboard disc being adjacent to
the vehicle wheel, friction pads for engage-
ment with opposite faces of the discs guided
in a common drag-taking member which
takes the drag on the pads when the brake is
applied, and actuating means for applying
the friction pads to the discs.

In known disc brake assemblies of the
kind set forth the actuating means comprises
first and second fluid-pressure operated
actuators disposed on a chordal plane com-
mon to both discs, and each actuator is em-
bodied in a clamp assembly which extends
over the peripheral edge of a respective
disc and comprises coupled beams, the
actuator acting between one beam and the
adjacent friction pad and the other beam
acting on the other pad to apply thereto
a reaction from the actuator.

It is preferable for both fluid-pressure
actuators to be located on the inboard
side of the inboard disc, which is the in-
nermost side of the disc remote from the
wheel of the vehicle when the brake assem-
bly is installed in a vehicle, so as to be in the
cooling air and to be clear of the wheel. This
means that the beams have to be of substan-
tial dimensions in order to transit the brake
applying forces such that substantially equal
contact pressures are maintained over the en-
tire pad area. Therefore, unless the spacing
between the discs and therefore the axial
length of the brake assembly is increased,
which is undesirable due to space considera-
tions, difficulty is experienced in instailing
the beams between the discs whilst, at the
same time, maintaining the necessary
strength. Also since the actuators for the pads
which are engageable with the outboard disc.

which is outermost and located adjacent to
the wheel, comprise fully floating capsules con-
sisting of hydraulic piston and cylinder assem-
blies with the cylinders acting on the inboard
beam positioned adjacent to the outboard side
of the inboard disc and the pistons acting on
the outboard beam position adjacent to the
outboard side of the outboard disc through
draw-bars, difficulties arise in providing the
additional space necessary to accommodate
the capsules and arranging for hydraulic pipes
or hoses to cater for travel of the capsules in
an axial direction when the brake assembly is
applied.

It is also known to provide an hydraulic ac-
tuator assembly between the adjacent faces of
the discs to apply the inner pads to the discs.
This has the disadvantage that the hydraulic
fluids are likely to boil in the very hot region
between the discs and special hydraulic fluids
with high boiling points which overcome this
problem are relatively expensive and unsui-
table for other reasons. ‘

The main problem in known disc brake
assemblies of the kind set forth is that of
actuation of the pads situated between the
discs. This is due mainly to the limited axial
space available.

According to our invention in a disc brake
assembly of the kind set forth for vehicles
a clamp assembly extends over the peripheral
edges of both discs and comprises coupled
breams, and the actuating means comprises a
mechanical expander mechanism which is
biassed between and acts directly upon the
oppositely directed inner friction pads pro-
vided for engagement with the adjacent faces
of the discs to apply the said oppositely
directed pads to the discs and an actuator
acting between one of the beams and one of
the remaining friction pads to apply that fric-
tion pad to the inboard face of the inboard

" disc, the other beam acting on the other re-

maining pad to apply thereto a reaction force
to apply that pad to the outboard face of the
outboard disc.

Locating a mechanical expander mechan-
ism between the discs which acts directly on
the pads eliminates the necessity for providing
beams of substantial dimension, and the ex-
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pander mechanism can be incorporated in the
brake within less space than that required to
accomodate the beams. This permits the discs
to be axially close together and thus easily in-
stalled inside the wheel of a vehicle. Also since
a mechanical expander mechanism is provided
a simple actuating mechanism extending over
the peripheral edge of one of the discs can be

- provided.
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Preferably the expander mechanism com-
prises a wedge and roller means lying in a plane
parellel to the discs and displaceable in that
plane to cause separation of the inner pads,
and an actuating rod journalled for rotation in
an axially extending bore in the stationary
member includes a cam portion engageable
with the wedge to effect displacement of the
wedge and roller means upon rotation of the
rod in response to operation of operating
means. The rotation of the actuating rod does
not interfere with the swept outline of the
brake.

The operating means may comprise a fluid-
pressure operable piston and cylinder assembly
located on the same side of the brake as the
actuator for the clamp assembly simultaneously
therewith.

The actuator for the clamp assembly may
comprise at least one hydraulic piston working
in a bore in the adjacent beam. Alternatively
the actuator may comprise a second mechanical
expander mechanism acting between the said
one beam and the adjacent friction pad. For
example, the second expander mechanism may
also comprise wedge and roller means operable
by a second actuating rod journatled for rota-
tion in a second axially extending bore in the
stationary member and including a second cam
portion engageable with the wedge to effect

displacement of the wedge and the roller means,

In such a construction both operating rods ex-
tend in the same direction and are rotatable
simultaneously, preferably by operation of
common operating means. The operating

_means may comprise a floating mounted

fluid-pressure operable piston and cylinder
assembly acting between cranked end portions
on the rods.

The or each mechanical expander mechan-
ism preferably incorporates an automatic
slack adjuster to compensate for wear of the
friction pads. The adjuster is preferably located
between the actuating mechanism and the ex-
pander mechanism so as not to interfere with
axial installation space. For example, the ad-
juster may act between the cam and the wedge
means.

Three embodoments of our invention are
illustrated in the accompanying drawings in
which:—

Figure 1 is an end elevation of a disc brake
assembly for a vehicle;

Figure 2 is a section on the line 2—2 of
Figure 1;

Figure 3 is a section on the line 3—3 of

Figure 1;

Figure 4 is a longitudinal section through
the brake assembly on the line 4—4 of
Figure 1;

Figure 5 is a section on an enlarged scale of
part of a mechanical expander showing a slack
adjuster;

Figure 6 is an end elevation similar to
Figure 1 of a second disc brake assembly;

Figure 7 is a section on the line 7—7 of .
Figure 6;

Figure 8 is a section on the line 8—8 of
Figure 6;

Figure 9 is a longitudinal section through

the brake assembly on the line 99 of Figure 6;

Figure 10 is a section similar to that of
Figures 2 and 7 through a modified brake
assembly; ;

Figure 11 is a longitudinal section similar to
that of Figures 4 and 9 through the brake
assembly shown in Figure 10;and

Figure 12 is a perspective view of a seal for
use in the disc brake assembly.

The disc brake assembly illustrated in
Figures 1 to 4 comprises first and second ax-
ially fixed and relatively spaced outboard and
inboard rotatable discs 1 and 2 on a radial
flange of a hub 3 which is rotatable with res-
pect to a fixed stub axle 4. The axle 4 forms
a mounting for a stationary drag-taking mem-
ber 5 which straddles the peripheral edge of
both discs 1'and 2.

" Opposed friction pads 6 and 7 for engage-
ment with opposite faces of the outboard disc
1 and opposed friction pads 8 and 9 for en-
gagement with opposite faces of the inboard
disc 2 are located in the stationary member 5
and are guided for movement towards and
away from the disc on abutment surfaces 10,
11 at opposite ends of the stationary member
5. The drag on the pads when the brake is
applied is taken by either of the surfaces 10
and 11 depending on the direction of rotation

~ of the discs. - :

A clamp assembly 12 extends over the peri-
pheral edges of both discs 1 and 2 and com-
prises an outboard beam 13 and an inboard
beam 14 which are chordal with respect to the
disc and which are coupled at their free ends
by a pair of circumferentially spaced draw-
bars 15 which extend through clearance bores
16 in the stationary member 5.

The inboard beam 14 incorporates an
actuator, being provided with a pair of
hydraulic cylinders 17 in which work hydrau-
lic pistons 18 for applying the adjacent
friction pad 9 directly to the adjacent in-
board face of the disc 2. The reaction on the
beam 14 is transmitted through the draw-bars
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15 to the beam 13 in order to urge the outward 125

pad 6 into engagement with the outboard face
of the disc 1.

A mechanical expander mechanism 19 is
housed in the stationary member 5 between
the remaining friction pads 7 and 8. The
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mechanism comprises a pair of transfer plates
20 and 21 engaging respectively with the
friction pads 7 and 8. Each plate 20 and 21 is
provided on its inner surface with spaced in-
clined ramps 22 and 23. A wedge 24 located
between the plates is provided with spaced in-
clined surfaces 25 and 26 which are parallel to
but spaced from the ramps 22 and 23 and
caged rollers 27 and 28 are located between
the respective ramps 22, 23 and the inclined
surfaces 25, 26.

The wedge 24 is displaceable in a length-
wise inward brake-applying direction to effect
separation of the transfer plates 20 and 21
with the consequent application of the pads 7
and 8 on the adjacent faces of the discs 1 and
2, the transfer plates acting on the pads so that
the contact pressure is substantially constant
over the whole area of each pad.

Displacement of the wedge 24 in the brake-
applying direction is achieved by a mechanical
actuator mechanism comprising an actuating
rod 29 which is rotatably mounted in needle

ary member 5 which is normal to the axis of the
wedge 24. The bearings are protected by rubber
seals (not shown). The rod 29 projects from
the bore at the end adjacent to the inboard
beam 14 which houses the cylinders 17 and
acts on the wedge 24 through a thrust trans-
mitting assembly 31. The rod 29 is provided -
with a cam surface or notch 32 in which is re-
ceived a cam 33 at the one end of the assembly
31. Thus rotation of the rod transmits force
through the assembly 31 to the wedge 24, and
resultant movement of the wedge in a direction
parallel to the plane of the disc transmits axial
movement to the pads 7, 8 through the rollers
27, 28 and transfer plates 20, 21.

Rotation of the rod 29 to displace the
wedge is achieved by a.fluid-pressure operated
piston and cylinder assembly 34 of which the
piston rod 35 acts on a cranked abutment end
portion 36 of the rod 29.

Operation of the piston and cylinder assem-
bly 34 is arranged to take place simultaneously
with pressurisation of the cylinders 17 so that
the pads are all applied to the discs simultan-
eously.

The thrust transmitting assembly 31 incor-
porates an automatic slack adjuster for main-
taining the braking clearances within certain
limits to compensate for wear of the friction
pads 7 and 8. As illustrated in Figure 5 the
slack adjuster comprises a screw-threaded
assembly comprising a nut 37 bearing on a
shoulder in a push rod 38 carrying the cam 33
and a threaded strut 39 screwed into the nut
37 and acting on the wedge 24 through a lost-
motion connection. A compression spring 40
normally urges the nut 37 into engagement
with the shoulder in the push rod 38, and a
second compression spring 41 normally urges
the push rod 38 away from the transfer plates
20 and 21. A friction spring 42 extends through

an opening in the wedge 24 lying in a line
normal to the main axis thereof and is movable

- with the wedge 24 in a brake applying direc-

tion when movement of the wedge 24 exceeds

. a predetermined value when the brake is
© applied.

The friction spring 42 normally remains at

" the furthest point in the travel of the wedge

in the application of the brake so that, when

. the brake is released, the wedge 24 is preven-

ted by the friction spring 42 from returning

. with the screw-threaded assembly under the
. influence of the force in the spring 41 and

after the lost-motion in the connection has

. been taken up. Further movement of the thrust

member 39 in that direction is thereby preven-
ted and the push-rod 38 moves away relatively

 from the nut 37. However, since the nut 37 is
! loaded by the spring 40 which exerts on it a

'

force greater than the frictional force between

[ the threads, the nut 37 is rotated by the spring

40 to follow the push rod 38, thereby increas-

| ing the effective length of the thrust transmit-
roller bearings in a blind bore 30 in the station- '

ting assembly 31.
In the embodiment described above to faci-
litate installation the axis of the wedge 24 is

© inclined with respect to a common chord of
. the discs 1 and 2. This enables the draw-bars

15 themselves to lie on the chords passing

. through the centres of pressure of the pads

6 to 9. For installation purposes the expander
mechanism is fully expanded before the pads
are inserted so that the assembly is short
enough in the direction parallel to the plane
of the discs for the cam 33 to engage in the
notch 32. The expander is then wound back
to the unexpanded position so that the pads
can be installed.

The expander mechanism 19 and the slack
adjuster are incorporated in a sealed unit by
the provision of a sliding seal assembly 43
which encloses the adjuster and fits around
the transfer plates 20 and 21. -

In the brake illustrated in Figures 6 to 9
the hydraulic cylinders 17 and the pistons 18
are omitted, and the inboard beam 14 is re-
duced in thickness, a second mechanical ex-
pander mechanism 44 being located between
the beam 14 and the friction pad 9 with a
second automatic slack adjuster 45 disposed
between the expander mechanism 44 and a
second actuating rod 46 which is journalled
for rotation in a bore in the stationary member
5 at the circumferentially opposite end of the
brake from the rod 29.

The two rods 29 and 46 project through
clearance openings in the beam and are rota-
table simultaneously in opposite directions by
operation of a floatingly mounted actuator
assembly 47, which may be electrically opera-
ted or comprise a fluid-pressure operated
piston and cylinder assembly utilising pneu-
matic or hydraulic pressure. )

- The expander mechanisms 19 and 44 in-
clude pluralities of rollers 27, 28 between the
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wedge and the transfer plates 20 and 21.

Since the expander mechanism 44 and the

slack adjuster 45 are identical in construction
to the expander mechanism 19 and the slack
5 adjuster incorporated in the assembly 31 no

further description is required and correspon-
ding reference numerals have been applied to
corresponding parts. Since the brake is other-
wise identical in construction to that of Figures

10 1 to 5 corresponding reference numerals have
also been applied to corresponding parts of the
brake. -

The brake illustrated in Figures 10 and 11
is of similar construction to that of Figures 6

15 to 9 and corresponding reference niumerals
have been applied to corresponding parts.

In this embodiment single caged rollers 27
and 28 are located between the respective
ramps 22, 23 and inclined surfaces 25, 26 of

20 the two mechanical expander mechanisms and
the sliding seal assembly has been replaced by
a concertina-like expanding seal 50, which is
shown in detail in Figure 12. The seal 50 is
mounted in recesses 51 provided in the inner

25 faces of the transfer plates 20 and 21 and en-
closes the expander mechanism and slack ad-
juster, having an open mouth portion 52 which
fits over the thrust transmitting assembly 31.
A lip 53 on the mouth portion 52 is in sealing

0 engagement with the outer face of the assem-

bly 31.

It will be understood that a seal of the kind
shown in Figure 12 may be used to seal the
adjuster and expander mechanism in any of

35 the brake assemblies described above.
WHAT WE CLAIM IS: -

1. A disc brake assembly of the kind set
forth for vehicles in which a clamp assembly
extends over the peripheral edges of both

40 discs and comprises coupled beams, and the
actuating means comprises a mechanical ex-
pander mechanism which is housed between
and acts directly upon the oppositely directed
inner friction pads provided for engagement

45 with the adjacent faces of the discs to apply
the said oppositely directed pads to the discs
and an actuator acting between one of the
beams and one of the remaining friction pads
to apply that friction pad to the inboard face

50 of the inboard disc, the other beam acting on
the other remaining pad to apply thereto a re-
action force to apply that pad to the outboard
face of the outboard disc.

2. A disc brake assembly according to

55 Claim 1 in which the mechanical expander
mechanism is operated by a mechanical actua-
ting mechanism extending over the peripheral
edge of one of the discs.

3. A disc brake assembly according to

60 Claim 2, in which the expander mechanism
comprises a wedge and roller means lying in a
plane parallel to the discs and displaceable in
that plane to cause separation of the inner pads,
and the actuating mechanism comprises an ac-

65 tuating rod journalled for rotation in an axially

extending bore in the stationary member and
including a cam portion engageable with the
wedge to effect displacement of the wedge and
roller means upon rotation of the rod in res-

. ponse to operation of operating means. 70

4. A disc brake assembly according to Claim
3, in which the expander mechanism includes
a pair of axially separable transfer plates which
are separate from and engage directly with the
inner friction pads, and the wedge and roller 75
means are located between the transfer plates
to cause axial separation of the transfer plates
and apply the inner friction pads to the discs.

5. A disc brake assembly according to Claim
3 or Claim 4, in which the operating means 80
comprises a fluid-pressure operable piston and
cylinder assembly located on the same side of
the brake as the actuator for the clamp assem-
bly and operable simultaneously therewith.

6. A disc brake assembly according to any 85

. preceding claims, in which the actuator for the
- clamp assembly comprises at least one hydrau-

lic piston working in a bore in the said one
beam.

7. A disc brake assembly according to any 90
of Claims 1 to 5, in which the actuator for the
clamp assembly comprises a second mechanical
expander mechanism acting between the said
one beam and the adjacent friction pad.

8. A disc brake assembly according to Claim 95
7,in which the second expander mechanism
comprises wedge and roller means lying in a
plane parallel to the discs and operable by a
second actuating rod journalled for rotation
in a second acially extending bore in the sta-
tionary member and including a second cam
portion engageable with the wedge to effect
displacement of the wedge and the roller means.

9. A disc brake assembly according to
Claim 8, in which the second expander
mechanism includes a second pair of axially
separable transfer plates which are separate
from and engage directly with the said one
beam and the said adjacent friction pad, and
the second ‘wedge and roller means are located
between the transfer plates to cause axial
separation of the transfer plates of the second
pair and relative movement between the said
one beam and the said adjacent friction pad
in directions away from each other.

10. A disc brake assembly according to
Claim 3 and Claim 8, in which both operating
rods extend in the same direction and are ro-
tatable simultaneously by operation of common
operating means. i20

11. A disc brake assembly according to
Claim 10, in which the operating means com-
prises a floatingly-mounted fluid-pressure
operated piston and cylinder assembly acting
between cranked end portions on the rods.

12. A disc brake assembly according to any
preceding claim, in which the or each expander
mechanism incorporates an automatic slack
adjuster to compensate for wear of the friction
pads. 130
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13. A disc brake assembly according to
Claim 2 and Claim 12, in which the or each
adjuster is located between the mechanical
actuating mechanism and the or each expander
mechanism.

14. A disc brake assembly according to-
Claim 3 or 8 and Claim 13, in which the or
each adjuster acts between the cam and the
wedge, the adjuster comprising a nut bearing
on the cam and a threaded strut screwed into

the nut and acting on the wedge through a lost -

motion connection.

15. A disc brake assembly according to any
preceding claims in which the or each expander
mechanism is incorporated in a sealed unit com-
prising a concertina-like expandable seal.

16. A disc brake assembly substantially as

herein described with reference to and as illus-
trated in Figures 1 to 5 of the accompanying
drawings.

17. A disc brake assembly substantially as
herein described with reference to and as illus-
trated in Figures 6 to 9 of the accompanymg
drawings.

18. A disc brake assembly substantially as
herein described with reference to and as illus-

trated in Figures 10 and 11 of the accompany- -

ing drawings.
-BARKER, BRETTELL & DUNCAN
138 Hagley Road .
Edgbaston
Birmingham B16 9PW
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