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Description

[0001] This invention relates to automotive braking
systems and in particular to spot-type automotive disc
brakes incorporating a secondary or parking brake func-
tion.
[0002] The state of development of spot-type automo-
tive disc brakes is such that it is indisputable that the
absence of a simple and successful and cost-effective
parking brake function comes as a surprise and is indic-
ative of serious technical difficulties in providing this fun-
damental requirement for automotive vehicles, bearing
in mind the considerable investment of the automotive
industry in design and development of disc brake sys-
tems over four or five or more decades.
[0003] Automotive vehicles incorporating disc brake
systems are of course provided with parking and sec-
ondary brake systems which are in use, and these will
be reviewed below together with the most pertinent ones
of the paper proposals which are also known to the ap-
plicants. So far as parking brake systems in actual use
are concerned, the position is that (with one exception,
see below) there is not in actual commercial use, to the
best of the Applicants' knowledge, a spot type automo-
tive disc brake in which a parking or secondary brake
function is provided using the same friction elements as
are actuated by the primary braking system. Usually of
course the primary braking system is a hydraulic sys-
tem. The nearest approach to such a dual purpose disc
brake is provided on certain models of Jaguar cars and
utilises an additional pair of friction elements and an as-
sociated additional mechanical actuating mechanism
for these, so that the primary hydraulic disc brake sys-
tem is provided with a secondary mechanical disc brake
offering the parking brake function. Such an arrange-
ment is an undesirable response to the need for a simple
and economical disc brake system which would be ap-
plicable to small inexpensive vehicles as well as to larg-
er and more costly ones.
[0004] All the other parking brake systems currently
used in relation to automotive vehicles having disc
brakes involve some use of drum brakes, such as the
provision of rear drums (in substitution for the rear disc),
or the provision of rear drums as a supplement to the
rear disc brakes, or the provision of a drum-type trans-
mission brake. None of these proposals, likewise, meets
the requirement for a simple and cost-effective and com-
pact disc brake system providing both primary and sec-
ondary/parking brake functions.
[0005] So far as paper proposals are concerned, the
applicants are aware of:

US 4,499,977 (Wang)
US 3,941,221 (Pringle)
US 3,724,605 (Naismith)

and these prior proposals will be reviewed.
[0006] The Wang specification discloses an integral

park brake mechanism for a disc brake of the fixed disc
and moving caliper kind in which the usual hydraulic pis-
ton and cylinder assembly 1, 15 in the caliper on one
side of the disc acts through a rod 2 so as to actuate the
friction element at that side of the disc (and through the
moving caliper the other friction element is also actuat-
ed). The parking brake function is integrated with the
hydraulic actuating function by means of an apertured
locking collar 3 through which the rod 2 extends and
which can be tilted to grip the rod and to apply to the rod
an actuating thrust from a parking brake lever 4.
[0007] This arrangement is stated to meet the require-
ment for locking during actuation and self-releasing after
actuation. However, the Applicants know that such an
arrangement is technically undesirable for actual com-
mercial use due to the obvious fact that a simple locking
mechanism involving a rod and a locking collar, with the
rod sliding in a bore formed in the hydraulic piston, is
completely undesirable in terms of mechanical reliability
for a mechanism located in the hostile environment of
automotive disc brakes where temperature extremes
and significant amounts of water and dust and other for-
eign matter are routinely applied to the mechanism dur-
ing routine daily use. As a result, the mechanism is ob-
viously unreliable and the statements in the description
at column 4 line 25 onwards that the operation of the
park brake mechanism is quite independent of the op-
eration of the hydraulic brake, and the reference to the
failure of one of the brakes not affecting the function of
the other, is clearly technically wrong. Obviously a lock-
ing mechanism of the kind disclosed is liable to stay
locked after use in the conditions described. Likewise
the free sliding of the rod 2 within the bore in the hydrau-
lic piston is likely to become restricted and finally pre-
vented so that the hydraulic and parking brake functions
are locked together and rendered unreliable if not inop-
erative. Hence the reasons why this mechanism has
never been introduced in actual commercial use.
[0008] The Pringle brake takes a different approach
to the construction of the parking brake mechanism by
adopting a mechanical actuator located within the piston
and cylinder assembly of the primary brake actuator
system. This is also the "one exception" mentioned ear-
lier and a fixed disc disc brake having such a parking
brake (but otherwise not constructed as disclosed in
Pringle) is in commercial use. Such an arrangement is
mechanically difficult and costly to construct. This is
partly because the mechanism has to be constructed
relatively so small due to the space constraints imposed
by the correspondingly small piston and cylinder assem-
blies utilised in disc brakes for the rear wheels of small
vehicles, taking account of the front/rear braking propor-
tions which are conventionally utilised. As a result, the
mechanical parking brake mechanism within the hy-
draulic cylinder is effectively a mechanism almost of
watch-like construction complexity and proportions and
which is required to operate in the hostile environment
of a braking system in terms of the temperatures and
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hydraulic fluid. In short, such an arrangement is techni-
cally and commercially undesirable as a solution to the
requirement for a simple and cost effective mechanism.
These same comments apply equally to the Naismith
disclosure which shows a similar mechanism.
[0009] Two additional prior art references which have
come to the attention of the applicants are:

GB2177171A (Kelsey Hayes)
WO98/05879 (Brake Technologies Pty)
The Kelsey-Hayes specification discloses improve-
ments in self-adjusting parking brakes, particularly
for use on rear-axle disc brake assemblies. The
parking brake actuator is preferably a "bolt-on" type
assembly intended for external mounting to a disc
brake caliper. Use of a "bolt-on" parking-brake ac-
tuating assembly eliminates the necessity of having
front and rear axle disc brake assemblies of differ-
ent design since the parking brake mechanism is
not an integral part of the disc brake assembly
(page 1, column 1, at lines 35 to 40). Therefore, as
shown in figure 3, the parking brake arrangement
is asymmetrically arranged with respect to the main
structure of the brake, and such is unacceptable in
terms of its effect on the operation of the primary
braking mechanism due to the need for balanced
and uniform operating and wear characteristics, as
far as possible. The deliberate adoption of an asym-
metric configuration causing corresponding non-
uniformity of operating and wear characteristics is
generally unacceptable.

In the Brake Technologies Pty specification, there is dis-
closed a disc brake assembly of the kind in which the
brake disc 23 is oil-immersed, and provided with full-
annulus (or substantially full-annulus) friction element
engagement facilities. Brakes of this kind are conven-
tionally used as transmission brakes in heavy duty ve-
hicular applications, including tractor brakes, for exam-
ple. A primary actuating mechanism of the hydraulic
kind is provided, together with a fail-safe emergency/
parking type braking mechanism based upon spring el-
ements 62,63 to cause application of the emergency-
parking brake in the event of failure of the hydraulic fluid
system. The general arrangement of the brake can be
seen in figs. 1 and 2, and it is evident that such a brake
is not of the spot-type automotive disc brake kind em-
ploying a lever-operated parking brake mechanism.
Therefore, taking account both of disc brake systems in
use and prior proposals, there remains a substantial re-
quirement for a lever-operated parking and/or second-
ary brake system for use in spot-type automotive disc
brakes and meeting one or more of the requirements
outlined above, or at least providing a better compro-
mise between the various conflicting factors than the
disclosures in the prior proposals discussed above.
Thus, we have identified a need for the provision of a
parking brake assembly in which the complexity and

cost and unreliability of the Naismith and Wang disclo-
sures is mitigated or overcome, while preserving the
lack of asymmetry of the actuating arrangements there-
in. Likewise, we have identified the need for eliminating
the asymmetry which is fundamental to the approach in
the Kelsey-Hayes disclosure and for eliminating the du-
plication of hardware likewise inherent in the Jaguar
construction. Thus the embodiments of the present in-
vention seek to provide, particularly for the cost-con-
scious spot-type automotive disc brake market, a park-
ing or secondary brake assembly which is able to use
the simple thrust-generating capabilities of a lever
mechanism while avoiding duplication of actuation sys-
tems and friction pads, and avoiding likewise the actu-
ation asymmetry which has represented the Achilles
heel of the other proposals discussed above.
In the described embodiments of the invention, there is
provided a parking brake arrangement in which, by
adopting a lever mechanism which is constructed and
adapted in accordance with the format of the primary
brake operating mechanism (primarily by symmetrically
accommodating either a single central cylinder or two
spaced actuating cylinders), the combination of the con-
venient and effective generation of actuation thrust by
the lever mechanism, and a simple symmetrical thrust-
application system in which the friction elements have
a reasonable chance to wear uniformly.
By adopting a lever construction which can straddle a
single actuating cylinder, or the equivalent arrangement
in which twin actuating cylinders straddle a single lever
assembly, the problem which led the prior art to adopt
mechanisms of watch-like complexity and/or an out-of-
balance asymmetry, is solved.
[0010] Therefore, taking account both of disc brake
systems in use and prior paper proposals, there remains
a substantial requirement for a parking and/or second-
ary brake system for use in automotive disc brakes and
meeting one or more of the requirements outlined
above, or at least providing a better compromise be-
tween the various conflicting factors than do the prior
proposals discussed above.
[0011] According to the present invention there is pro-
vided a disc brake as defined in the accompanying
claims.
[0012] In an embodiment of the invention described
below the primary and secondary actuating mecha-
nisms of the brake are constructed so as to be complete-
ly independent with respect to each other. As a result,
the thrust applied by each actuating mechanism to the
same one of the friction elements (on that side of the
disc) reaches that friction element by a path which is
independent and separate from that of the other mech-
anism. As a result, there is no common thrust transmis-
sion component in the primary and secondary actuating
mechanism (as is the case in the Wang and Naismith
references). Each of these mechanisms acts on the
same friction element, but in fact applies its thrust to that
friction element through an end thrust delivering surface
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which is spaced from the corresponding surface of the
other actuating mechanism. In other words, the two
mechanisms act on the friction element at laterally
spaced-apart locations. In one embodiment, the piston
of the primary hydraulic actuating mechanism acts on
the friction element though a part-circular or cylindrical
projecting structure integral with the piston, and the
thrust delivering end of the parking brake mechanism is
received (with clearance) in a slot formed therein and
engages the friction element generally on the axis of and
thus symmetrically with respect to the piston and
through the curved surface of a profiled thrust-applying
member.
[0013] In an alternative arrangement in which the pri-
mary actuating mechanism has spaced apart twin cyl-
inders, the secondary or parking brake mechanism is
disposed symmetrically between these.
[0014] Other aspects of the independent relationship
of the primary and secondary actuating mechanisms in-
clude the following. Firstly, a malfunction of one mech-
anism has no effect on the other mechanism whereas,
for example, in the Wang mechanism the adoption of
thrust paths for the two mechanisms which coincide at
the rod 2 of Wang means that a failure of one mecha-
nism is likely to seriously affect the other mechanism.
Likewise, the complete independence of the primary
and secondary actuating mechanisms in the embodi-
ments of the present invention also means that the park-
ing brake mechanism imposes no constraints on the re-
traction of the primary or hydraulic system after use,
such as would occur in Wang when the rod 2 no longer
slides freely within the bore of the piston 1. Moreover,
in specific contradistinction to Wang, the piston of the
hydraulic mechanism in the embodiments of the present
invention provides no mounting whatever for the parking
brake mechanism. The piston of the embodiments
serves only to generate brake-actuating thrust. Accord-
ing to another important feature of the embodiments of
the present invention, the rotatable disc is mounted so
as to be capable of sliding movement axially thereof and
said friction elements being mountable on a fixed caliper
or bridge structure straddling the disc, whereby the
brake-applying thrust applied by the secondary actuat-
ing mechanism to provide a secondary or parking brake
function causes frictional engagement of the disc with
the other one of the pair of friction elements without the
need to transmit a thrust to that friction element through
a moving caliper or bridge structure, and the reaction
thrust generated by both said primary and secondary
actuating mechanisms is resisted by said fixed caliper
or bridge structure. In other words, by virtue of adopting
a sliding disc configuration for the disc brake, the park-
ing brake function can likewise adopt a simple one-sided
configuration without the need (such as arises in a fixed
disc brake assembly) to provide a corresponding oppo-
sitely-directed thrust to the friction element on the other
side of the disc. This latter friction element is simply
squeezed against a fixed stop (provided by the fixed cal-

iper or bridge) by the axial movement of the disc under
the action of the parking brake lever mechanism, and
the reaction thrusts are all resisted well.
[0015] To put it another way, the general configuration
of the disc brake utilising a sliding disc and a fixed caliper
in the embodiments means not only that the one-sided
lever action is sufficient to apply both friction elements
to the disc, but also the general structure of the brake
is such that the reaction forces generated by the lever
mechanism can be conveniently applied to the robust
and fixed and stable structure which supports the fixed
caliper or bridge of the brake and in no way compromis-
es the effective operation of the primary braking system.
[0016] In order to create a well-balanced actuation ar-
rangement for the brake, the embodiments provide the
secondary brake actuating mechanism comprising a bi-
furcated lever member which straddles the piston and
cylinder assembly of the primary actuating mechanism
so as to be able to apply a balanced and symmetrically
distributed thrust therewith to the friction element gen-
erally on the axis of the piston. Where the brake com-
prises a pair (or more) of piston and cylinder assemblies,
then the lever mechanism can be disposed symmetri-
cally between these without the need actually to invade
the central space of the piston (by means of a slot etc
therein) as described above.
[0017] To compensate for wear of the friction ele-
ments, the secondary brake actuating mechanism is
provided with an adjustment mechanism. In one embod-
iment, the adjustment mechanism is adapted to move
the pivot of the lever mechanism towards the actuated
friction element as wear of the friction element occurs,
whereby the lever is maintained in a constant actuating
attitude relative to the friction element despite the wear
of the latter.
[0018] In an alternative adjustment arrangement the
lever of the lever mechanism is provided with an adjust-
ment member which progressively moves as the friction
element wears so as to change the dimensions of the
lever member accordingly. In one arrangement, this is
achieved by a pivoted sub-lever mounted on the main
lever and controlled by a simple ratchet mechanism.
[0019] Further embodiments of the invention provide
two or more slidable discs with interleaved axially mov-
able friction elements between the discs. The brake may
be provided as a front (or even intermediate) wheel of
a vehicle as well as or alternatively to the use of the
brake on a rear wheel of a vehicle.
[0020] Embodiments of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings in which:

Fig 1 shows an isometric view of a disc brake as-
sembly;
Fig 2 shows an end elevation view of the assembly
of fig 1 as seen on arrow II;
Fig 3 shows a side elevation view of the assembly
of fig 1, as seen in the direction indicated by arrow
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III in fig 1;
Fig 4 show a section on the line IV-IV in fig 3;
Fig 5 shows a planned view, corresponding to the
sectional view of fig 4, and as seen in the direction
of arrow V in fig 1;
Figs 6 and 6A show perspective and side elevation
views of a second embodiment of the invention
comprising a disc brake assembly partially explod-
ed disc brake assembly;
Fig 7 shows, diagrammatically, an indication of the
structure of an adjusting arrangement for a brake
actuating lever for use in the preceding embodi-
ments;

[0021] As shown in the embodiment of Figs 1 to 5, a
disc brake 10 comprises at least one rotatable brake
disc 12 and an axially fixable mounting hub 14 therefor.
A pair of friction elements 16, 18 are provided for fric-
tional engagement with opposite sides 20, 22 of disc 12.
[0022] An actuating mechanism 24 is provided for the
brake 10 and is adapted to effect frictional engagement
of the friction elements 16, 18 with the opposite sides,
20, 22 of disc 12.
[0023] Actuating mechanism 24 comprises primary
26 and secondary 28 (including parking) actuating
mechanisms which are both adapted to engage the
same one namely friction element 16, of the pair of fric-
tion elements 16, 18, to effect frictional engagement of
friction element 16 with disc 12 as part of the process of
engaging the brake. Friction element 16 is thus the ac-
tuated or active friction element whereas friction ele-
ment 18 is the non-actuated or passive friction element
as will be clear from the description which follows.
[0024] The primary and secondary or parking actuat-
ing mechanisms 26, 28 respectively are constructed so
as to be completely independent with respect to each
other so that the thrust applied by each mechanism to
the active friction element 16 reaches friction element
16 by a path which is independent and separate from
that of the other mechanism. This feature of the mech-
anism will be discussed in further detail below.
[0025] Rotatable disc 12 of brake 10 is mounted on
rotatable mounting 14 therefor so as to be capable of
sliding movement axially (see axis 30 in fig 1) thereof
whereby the thrust applied by secondary actuating
mechanism 28 to active friction element 16 to produce
a secondary or parking brake function causes frictional
engagement of disc 12 with passive friction element 18,
without the need to transmit thrust to passive friction el-
ement 18 through a moving caliper or bridge structure
straddling the disc.
[0026] Having thus identified the principal structures
and functions of brake 10, these will now be discussed
in further detail below.
[0027] Disc 12 and its mounting 14 are constructed
as a journalled assembly 32 to be mounted in relation
to a tyre-carrying rear road wheel of an automotive ve-
hicle accordingly. Fig 1 indicates the drive-dogs relation-

ship between disc 12 and its mounting 14 whereby the
disc is axially slidable by means of drive-dogs 34 and
corresponding grooves 36. Mounting 14 carries wheel
studs 38.
[0028] Non-rotatably mounted with respect to disc 12
and the mounting 14 for disc 12 is a fixed bridge assem-
bly 44 comprising a mounting plate 46 at the inboard
side of disc 12, a caliper 48 extending in the outboard
direction from mounting plate 46 across the outer pe-
riphery of disc 12, and a stop plate 50 at the outboard
side of disc 12. All this structure is fixed and non-rotat-
ably mounted with respect to disc 12 by virtue of con-
necting structure (not shown) to the body of the auto-
motive vehicle.
[0029] Friction elements 16 and 18 comprise pads 52,
54 of friction material. In the case of active friction ele-
ment 16, its respective friction material pad 52 is bonded
to a metal backing plate 56. In the case of friction ele-
ment 18, its pad 54 is bonded to stop pate 50. Backing
plate 56 is slidably mounted on caliper 48 for axial move-
ment in a direction generally parallel to wheel axis 30.
[0030] Actuating mechanism 24 comprising primary
actuating mechanism 26 and secondary actuating
mechanism 28 will now be described further. Primary
actuating mechanism 26 comprises a hydraulic piston
and cylinder assembly 58 mounted on mounting plate
46 for actuation movement of the piston lengthwise of
actuation axis 60, whereby structure 62 (in the form of
a flanged [see Fig 4] part-cylindrical thrust collar 62
which is slidably received in and forms an extension of
piston 64 of cylinder 66, engages backing plate 56 of
active friction element 16. The details of this arrange-
ment will be described more fully in relation to fig 6 be-
low.
[0031] The headside chamber 68 between piston 64
and cylinder 66 is connected through a port 70 to the
hydraulic control system for the primary (foot-pedal-op-
erated) braking system of the vehicle.
[0032] Secondary actuating mechanism 28 compris-
es a lever mechanism 72 mounted on the axially fixed
structure provided by caliper 48 and mounting plate 46
for pivotal clockwise movement about a lever axis 74
from the position shown in full lines in Fig 5.
[0033] Lever mechanism 72 comprises a bifurcated
lever member 76 straddling the piston and cylinder as-
sembly 58 of the primary actuating mechanism 26.
[0034] As mentioned above the primary and second-
ary actuating mechanism 26 and 28 are constructed so
as to be completely independent with respect to each
other, so that the thrust applied by each mechanism to
the active friction element 16 reaches that friction ele-
ment by a path which is independent and separate from
thrust of the other mechanism. Thus, in the case of the
primary hydraulic actuating mechanism 24, comprising
piston 64 and cylinder 66, the thrust is applied to active
friction element 16 through thrust collar 62, direct from
piston 64. A slot (not shown in fig 4 but illustrated by
means of the slot 78 identified in fig 6) is formed in thrust
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collar 62 to allow the two lever limbs 80, 82 which strad-
dle piston and cylinder assembly 58 to be connected by
an actuating bar 84 (Fig 6) which is received in slot 78
with clearance. Bar 84 is provided with a smoothly
curved profiled central actuating boss 86 to engage
backing plate 56 of active friction element 16 generally
centrally thereof and approximately on the actuation ax-
is 60 of piston and cylinder assembly 58.
[0035] Thus, it can be seen that the two actuating
mechanisms 26 and 28 are indeed completely inde-
pendent with respect to each other in terms of their
mode of actuating the active friction element 16. This is
because each can apply trust to that friction element
quite independently by a thrust path which shares no
component with that of the other actuating mechanism
and indeed applies that thrust to the friction element
backing plate at a location which is laterally spaced from
(yet generally symmetrically disposed with respect to)
the location at which he other actuating mechanism ap-
plies its thrust. Thus, lever mechanism 72 applies its
thrust generally on the actuation axis 60 and the primary
actuating mechanism 28 applies its thrust around the
part-cylindrical profile of thrust collar 62. Moreover, the
depth of slot 78 is such that thrust collar cannot apply
thrust to backing plate 56 through actuating bar 84 and
actuating boss 86 because the thrust collar engages the
backing plate leaving sufficient clearance in slot 78 for
actuating boss 86 not to be then engaging the backing
plate.
[0036] The mode of operation of brake 10 will now, it
is believed, be generally self-evident. Fluid pressure ac-
tuation of primary actuating mechanism 26 will result in
advancement of piston 64 toward disc 12 causing active
friction element 16 to engage the disc and to cause slight
axial movement of same towards fixed friction element
18, thereby resulting in frictional engagement of the
pads 52, 54 with opposite sides of the disc and engage-
ment of the brake.
[0037] Actuation of secondary actuating mechanism
28 by application of tension in cable 88 connected to
lever mechanism 72 causes angular movement of lever
member 76 about lever axis 74 from the full line position
in fig 5 towards the broken line position and causes sim-
ilar actuation of active friction element 16, frictional en-
gagement of same with disc 12 and resulting engage-
ment of passive fiction element 18 with the opposite side
of the disc.
[0038] Turning now to the adjustment mechanisms for
compensating for wear of friction elements 16 and 18,
fig 5 shows in full and broken lines the position of lever
member 76 of lever mechanism 72 in its limit positions
corresponding to worn and unworn conditions of the fric-
tion pads 52, 54.
[0039] To compensate for the wear of the friction pads
adjustment means 90 is provided in Figs 6 and 6A which
is mounted on plate 46 and adapted to move a lever
pivot 92 defining lever axis 74 of the lever mechanism
72 towards the active friction element 16 as the friction

elements wear.
[0040] This embodiment of the adjustment mecha-
nism is shown in figs 6 and 6A. Figs 6 and 6A are pro-
vided with reference numerals otherwise corresponding
to those of the preceding embodiment, but these Figs
show the general arrangement of the adjustment means
for moving the pivot of the lever mechanism as men-
tioned above. For this purpose lever pivot 92 is carried
on a sector-shaped adjustment member 94 which is
spring-biased by a tension spring 96 acting to pivot the
adjustment member outwardly (towards disc 12) about
an adjustment pivot 97 while lever pivot 92 is guided lin-
early in a slot 98 formed in a guide 100 in which is mount-
ed a cylindrical stop 101 (see Fig 6A) located concen-
trically on a peg 102.
[0041] Lever member 76 is biassed to its released po-
sition as shown in fig 6 by a compression spring 104. As
the friction pads 52, 54 wear, pivot 92 progressively
moves outwards in slot 98, whereby the pad wear is
compensated-for and the lever member 76 always re-
turns to the same at rest position.
[0042] In the embodiment of fig 7 there is diagram-
matically illustrated an adjustment means 106 wherein
provision is made for the lever mechanism 108 compris-
ing lever member 110 (which actuates active friction el-
ement 16) to progressively change in dimensions as the
friction elements wear. This progressive change in di-
mensions is provided by an adjustment member 112
mounted on lever member 110 for pivotal movement
about an adjustment axis 114 progressively under the
control of a ratchet mechanism indicated diagrammati-
cally at 116, the ratchet mechanism being responsive to
friction pad wear.

Claims

1. A spot-type disc brake (10) comprising a rotatable
disc (12), at least one pair of friction elements
(16,18) for frictional engagement with opposite
sides (20,22) of said disc (12), and a primary actu-
ating mechanism (26) and a lever-type secondary
actuating mechanism (28) adapted to actuate the
same one of said pair of friction elements (16,18),
said primary and secondary actuating mechanisms
(26,28) being independent, without any common
brake-applying thrust-transmitting parts, and said
spot-type disc brake (10) comprising a caliper or
bridge structure (44) on which said friction elements
(16,18) are mountable straddling said rotatable disc
(12);

characterised in that said secondary actuat-
ing mechanism (28) is adapted to actuate the same
one of said pair of friction elements (16,18) at gen-
erally symmetrically disposed locations thereon,
and in that said rotatable disc (12) being mounted
so as to be capable of relative axial movement in
use.
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2. A spot type disc brake (10) as claimed in claim 1 of
the kind in which said rotatable disc (12) and asso-
ciated friction elements (16,18) of the brake (10) are
mounted for frictional engagement, at any given
time, in one sector only of the annular periphery of
the rotatable disc (10) while the remainder of said
periphery of the disc (10) at such given time is not
subjected to such frictional engagement comprising

a) an axially fixed rotatable mounting (14) for
mounting said rotatable disc (12);
b) said primary and secondary actuating mech-
anisms (26,28) being constructed for independ-
ent operation such that the brake-applying
thrust applied by each mechanism (26,28) to
said same one of said pair of friction elements
(16,18) reaches same by a path without any
common thrust-transmitting parts with that of
the other mechanism (28,26); and said second-
ary actuating mechanism (28) comprising a le-
ver mechanism (72) adapted to apply an actu-
ating force to said one of said friction elements
(16,18) at a location or locations generally sym-
metrically disposed with respect to the corre-
sponding location or locations for said primary
actuating mechanism (26): and
c) whereby said brake-applying thrust applied
by said secondary actuating mechanism (28) to
said one friction element (16) at one side (20)
of said disc (12) to produce a secondary or
parking brake function also causes frictional
engagement of the opposite side (22) of said
disc (12) with said other one of said pair of fric-
tion elements (18) and the reaction thrust gen-
erated by both said primary and secondary ac-
tuating mechanisms (26,28) is resisted by said
fixed caliper or bridge structure (44).

3. A disc brake (10) according to claim 1 or claim 2
characterised by said lever mechanism (72) of
said secondary actuating mechanism (28) being
mounted on said caliper or bridge structure (44).

4. A disc brake (10) according to claim 3 character-
ised by said lever mechanism (72) being adapted
to apply said actuating force to said one of said fric-
tion elements (16,18) at said location or locations
generally symmetrically disposed as aforesaid by
comprising a bifurcated lever member (76) strad-
dling a piston and cylinder assembly (58) of said pri-
mary actuating mechanism (26).

5. A disc brake (10) according to claim 3 charactered
by said lever mechanism (72) being adapted to ap-
ply said actuating force to said one of said friction
elements (16,18) at said location or locations gen-
erally symmetrically disposed as aforesaid by com-
prising a lever member disposed to act between a

pair of piston and cylinder assemblies of said pri-
mary actuating mechanism (26).

6. A disc brake (10) according to any one of the pre-
ceding claims characterised by adjusting means
(90) adapted to compensate for wear of said friction
elements (16,18) which are actuated by said prima-
ry and secondary actuating mechanisms (26,28).

7. A disc brake (10) according to claim 6 character-
ised by said secondary actuating mechanism (28)
comprising said lever mechanism (72) and said ad-
justing means (90) being adapted to move a pivot
(92) of said lever mechanism (72) towards said one
of said friction elements (16,18) as said friction el-
ement (16,18) wears.

8. A disc brake (10) according to claim 6 character-
ised by said secondary actuating mechanism (28)
comprising a lever mechanism (108) and said ad-
justment means (106) being adapted to cause said
lever mechanism (108) to progressively change in
dimensions as said friction element (16,18) wears,
said progressive change in dimensions being pro-
vided by an adjustment member (112) mounted on
said lever mechanism (108).

Patentansprüche

1. Punkt-Scheibenbremse (10), umfassend eine dreh-
bare Scheibe (12), mindestens ein Paar Reibungs-
elemente (16, 18), die mit abgewandten Seiten (20,
22) der Scheibe (12) in Reibungskontakt treten, und
einen primären Betätigungsmechanismus (26) und
einen hebelartigen sekundären Betätigungsmecha-
nismus (28), die ausgebildet sind, dasselbe Rei-
bungselement des Paars (16, 18) zu betätigen, wo-
bei der primäre und der sekundäre Betätigungsme-
chanismus (26, 28) unabhängig sind und keine ge-
meinsamen bremskraftausübenden, druckübertra-
genden Teile haben, und die Punkt-Scheibenbrem-
se (10) eine Sattel- oder Brückenstruktur (44) um-
fasst, auf der die Reibungselemente (16, 18) über
der drehbaren Scheibe (12) gespreizt sitzend mon-
tierbar sind;
dadurch gekennzeichnet, dass der sekundäre
Betätigungsmechanismus (28) ausgebildet ist, das-
selbe Reibungselement des Paars (16, 18) an im
Wesentlichen symmetrisch angeordneten Stellen
zu betätigen, und dass die drehbare Scheibe (12)
so montiert ist, dass sie bei Gebrauch eine relative
Axialbewegung ausführen kann.

2. Punkt-Scheibenbremse (10) nach Anspruch 1, bei
der die drehbare Scheibe (12) und zugehörige Rei-
bungselemente (16, 18) der Bremse (10) so mon-
tiert sind, dass sie zu einem beliebigen Zeitpunkt in
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nur einem Bereich des ringförmigen Umfangs der
drehbaren Scheibe (10) in Reibungskontakt treten,
während der restliche Umfang der Scheibe (10) zu
diesem Zeitpunkt keinem solchen Reibungskontakt
ausgesetzt ist, umfassend

a) eine axial feste drehbare Anbringung (14)
zum Montieren der drehbaren Scheibe (12);
b) wobei der primäre und der sekundäre Betä-
tigungsmechanismus (26, 28) für einen unab-
hängigen Betrieb derart konstruiert sind, dass
der bremskraftausübende Druck, der durch je-
den Mechanismus (26, 28) auf dasselbe Rei-
bungselement des Paars (16, 18) ausgeübt
wird, dieses über einen Weg erreicht, der keine
druckübertragenden Teile mit dem anderen
Mechanismus (28, 26) gemeinsam hat; und der
sekundäre Betätigungsmechanismus (28) ei-
nen Hebelmechanismus (72) umfasst, der aus-
gebildet ist, eine Betätigungskraft auf eines der
Reibungselemente (16, 18) an einer Stelle oder
Stellen auszuüben, die im Wesentlichen sym-
metrisch zu der entsprechenden Stelle oder
den Stellen für den primären Betätigungsme-
chanismus (26) angeordnet ist bzw. sind; und
c) wodurch der bremskraftausübende Druck,
der durch den sekundären Betätigungsmecha-
nismus (28) auf das eine Reibungselement (16)
an einer Seite (20) der Scheibe (12) ausgeübt
wird, um eine sekundäre Funktion oder Fest-
stellbremsfunktion sicherzustellen, auch einen
Reibungskontakt der abgewandten Seite (22)
der Scheibe (12) mit dem anderen Reibungs-
element des Paars (18) bewirkt und die feste
Sattel- oder Brückenstruktur (44) dem Reakti-
onsdruck, der sowohl durch den primären als
auch den sekundären Betätigungsmechanis-
mus (26, 28) erzeugt wird, standhält.

3. Scheibenbremse (10) nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass der Hebelmechanis-
mus (72) des sekundären Betätigungsmechanis-
mus (28) auf der Sattel- oder Brückenstruktur (44)
montiert ist.

4. Scheibenbremse (10) nach Anspruch 3, dadurch
gekennzeichnet, dass der Hebelmechanismus
(72) ausgebildet ist, die Betätigungskraft auf das ei-
ne der Reibungselemente (16, 18) an der Stelle
oder den Stellen auszuüben, die, wie oben erwähnt,
im Wesentlichen symmetrisch angeordnet sind, in-
dem er ein gegabeltes Hebelelement (76) umfasst,
das gespreizt auf einer Kolben- und Zylinderanord-
nung (58) des primären Betätigungsmechanismus
(26) sitzt.

5. Scheibenbremse (10) nach Anspruch 3, dadurch
gekennzeichnet, dass der Hebelmechanismus

(72) ausgebildet ist, die Betätigungskraft auf das ei-
ne der Reibungselemente (16, 18) an der Stelle
oder den Stellen auszuüben, die, wie oben erwähnt,
im Wesentlichen symmetrisch angeordnet sind, in-
dem er ein Hebelelement umfasst, das so angeord-
net ist, dass es zwischen einem Paar Kolben- und
Zylindereinheiten des primären Betätigungsme-
chanismus (26) wirkt.

6. Scheibenbremse (10) nach einem der vorherge-
henden Ansprüche, gekennzeichnet durch Ein-
stellmittel (90), die ausgebildet sind, den Verschleiß
der Reibungselemente (16, 18) zu kompensieren,
die durch den primären und den sekundären Betä-
tigungsmechanismus (26, 28) betätigt werden.

7. Scheibenbremse (10) nach Anspruch 6, dadurch
gekennzeichnet, dass der sekundäre Betäti-
gungsmechanismus (28) den Hebelmechanismus
(72) umfasst und die Einstellmittel (90) ausgebildet
sind, einen Zapfen (92) des Hebelmechanismuses
(72) zu dem einen Reibungselement (16, 18) hin-
zubewegen, wenn dieses Reibungselement (16,
18) verschleißt.

8. Scheibenbremse (10) nach Anspruch 6, dadurch
gekennzeichnet, dass der sekundäre Betäti-
gungsmechanismus (28) einen Hebelmechanis-
mus (108) umfasst und die Einstellmittel (106) aus-
gebildet sind, zu bewirken, dass sich die Abmes-
sungen des Hebelmechanismuses (108) in dem
Maße schrittweise ändern wie das Reibungsele-
ment (16, 18) verschleißt, wobei die schrittweise
Änderung der Abmessungen durch ein Einstellele-
ment (112) sichergestellt ist, das auf dem Hebelme-
chanismus (108) montiert ist.

Revendications

1. Frein à disque ponctuel (10) comprenant un disque
rotatif (12), au moins une paire d'éléments de fric-
tion (16, 18) qui viennent en contact de friction avec
les côtés opposés (20, 22) du dit disque (12), et un
mécanisme de commande principal (26) et un mé-
canisme de commande secondaire du type à levier
(28) prévu pour actionner le même élément de la
dite paire d'éléments de friction (16, 18), les dits mé-
canismes de commande principal et secondaire
(26, 28) étant indépendants, sans aucune partie
commune de transmission de poussée pour serra-
ge du frein, et le dit frein à disque ponctuel (10) com-
prenant une structure à compas ou à pont (44) sur
laquelle les dits éléments de friction (16, 18) peu-
vent être montés et qui chevauche le dit disque ro-
tatif (12) ;

caractérisé en ce que le dit mécanisme de
commande secondaire (28) est prévu pour action-
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ner le dit même élément de la dite paire d'éléments
de friction (16, 18) à des endroits disposés sensi-
blement symétriquement sur celui-ci, et en ce que
le dit disque rotatif (12) est monté de façon à pouvoir
effectuer un mouvement axial relatif en utilisation.

2. Frein à disque ponctuel (10) selon la revendication
1, du type dans lequel le dit disque rotatif (12) et les
éléments de friction associés (16, 18) du frein (10)
sont montés pour venir en contact de friction, à tout
instant donné, dans un seul secteur de la périphérie
annulaire du disque rotatif (10) tandis que le reste
de la dite périphérie du disque (10) à cet instant
donné n'est pas soumis à un tel contact de friction,
comprenant :

(a) un moyeu rotatif axialement fixe (14) pour
le montage du dit disque rotatif (12) ;
(b) les dits mécanismes de commande princi-
pal et secondaire (26, 28) étant construits pour
un fonctionnement indépendant de sorte que la
poussée de serrage de frein appliquée par cha-
que mécanisme (26, 28) au dit même élément
de la dite paire d'éléments de friction (16, 18)
atteint cet élément par un chemin sans aucune
partie de transmission de poussée en commun
avec le chemin de l'autre mécanisme (28, 26) ;
et le dit mécanisme de commande secondaire
(28) comprend un mécanisme à levier (72) pré-
vu pour appliquer une force de commande au
dit même élément des dits éléments de friction
(16, 18) à un endroit ou à des endroits disposés
sensiblement symétriquement par rapport à la
position ou aux positions, correspondantes
d'application de force du dit mécanisme de
commande principal (26) ; et
(c ) de sorte que la dite poussée de serrage de
frein appliquée par le dit mécanisme de com-
mande secondaire (28) au dit même élément
de friction (16) sur un côté (20) du dit disque
(12) pour produire une fonction de frein secon-
daire ou de stationnement provoque également
un contact de friction du côté opposé (22) du
dit disque (12) avec le dit autre élément de la
dite paire d'éléments de friction (18), et la pous-
sée de réaction engendrée par les deux dits
mécanismes de commande principal et secon-
daire (26, 28) est supportée par la dite structure
de compas ou de pont fixe (44).

3. Frein à disque (10) selon la revendication 1 ou la
revendication 2, caractérisé en ce que le dit mé-
canisme à levier (72) du dit mécanisme de com-
mande secondaire (28) est monté sur la dite struc-
ture de compas ou de pont (44).

4. Frein à disque (10) selon la revendication 3, carac-
térisé en ce que le dit mécanisme à levier (72) est

prévu pour appliquer la dite force de manoeuvre au
dit même élément des dits éléments de friction (16,
18) au dit endroit ou aux dits endroits disposés sen-
siblement symétriquement comme indiqué plus
haut, du fait qu'il comprend un élément de levier
fourchu (76) qui chevauche un dispositif à piston et
cylindre (58) du dit mécanisme de commande prin-
cipal (26).

5. Frein à disque (10) selon la revendication 3, carac-
térisé en ce que le dit mécanisme à levier (72) est
prévu pour appliquer la dite force de manoeuvre au
dit même élément des dits éléments de friction (16,
18) au dit endroit ou aux dits endroits disposés sen-
siblement symétriquement comme déjà indiqué, du
fait qu'il comprend un élément de levier disposé de
façon à agir entre deux dispositifs à piston et cylin-
dre du dit mécanisme de commande principal (26).

6. Frein à disque (10) selon une quelconque des re-
vendications précédentes, caractérisé en ce qu'il
comprend un moyen de réglage (90) prévu pour
compenser l'usure des dits éléments de friction (16,
18) qui sont actionnés par les dits mécanismes de
commande principal et secondaire (26, 28).

7. Frein à disque (10) selon la revendication 6, carac-
térisé en ce que le dit mécanisme de commande
secondaire (28) comprend le dit mécanisme à levier
(72) et le dit dispositif de réglage (90) est prévu pour
déplacer un pivot (92) du dit mécanisme à levier
(72) vers le dit même élément des dits éléments de
friction (16, 18) lorsque le dit élément de friction (16,
18) s'use.

8. Frein à disque (10) selon la revendication 6, carac-
térisé en ce que le dit mécanisme de commande
secondaire (28) comprend un mécanisme à levier
(108) et le dit dispositif de réglage (106) est prévu
pour provoquer un changement progressif des di-
mensions du dit mécanisme à levier (108) lorsque
le dit élément de friction (16, 18) s'use, le dit chan-
gement progressif de dimensions étant engendré
par un élément d'ajustement (112) monté sur le dit
mécanisme à levier (108).
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