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A friction multiplate clutch (10) having a flywheel (11), a cover (12) fixed to the flywheel,

g

a plurality of friction plates (13, 14) which are biased together by a spring means (16) acting e
between the cover (12), and a pressure plate (17) to clamp the friction plates together between ‘
the fiywheel (11) and the pressure plate (17). At least one secondary plate (21) is mounted ; n
on the flywheel (11) [or the pressure plate (17)] adjacent a respective friction plate (13). The /|
secondary plate (21) rotates with the cover (12) and flywheel (11) and is displaceable relative T
to the flywheel (or pressure plate) to compensate for friction plate wear, by adjustment of the g \
clamping height (H) between the pressure plate (17) and flywheel (11). 231 ) :I; ﬁ;i 18
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A MULTIPLATE CLUTCH

This invention relates to multiplate friction
clutches, and in particular to clutches for use on
motor vehicles, more particularly for use on high
performance vehicles such as racing cars or motor-

cycles.

A typical multiplate friction clutch comprises a
flywheel, a cover fixed to the flywheel, and a plu-
rality of friction plates which are biased together
by a spring means acting between the cover and a
pressdre plate to clamp the friction plates to-
gether between the pressure plate and the flywheel.
Such a clutch will hereinafter be referred to as a

clutch of the kind referred.

A friction clutch of the type referred when used in
high performance vehicles, must be capable of main-
taining a high clamping load on the friction plates
throughout the lifetime of the clutch as the fric-

tion plates wear.
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In order to compensate for the wear of the friction
plates, the clutch is supplied with pressure plates
of different thicknesses so that as the friction
plates wear, different pressure plates of
increasing thickness are incorporated into the
clutch. This is a lengthy procedure which requires
a strip down and rebuild of the multiplate clutch,
with care being taken to use the correct thickness
of pressure plate corresponding to the particular

wear condition of the friction plates.

The present invention provides a multi plate fric-
tion clutch that can compensate for wear to the
friction plate without requiring a strip down and

rebuild.

According to the invention there 1is provided a
friction clutch of the kind referred, wherein at
least one secondary piate is mounted on at least
one of the flywheel and pressure plate adjacent a
respective friction plate, the secondary plate be-
ing held rotationally fast with the cover and fly-
wheel and being displaceable relative to the fly-
wheel or pressure plate to compensate for friction
plate wear, by adjustment of clamping height be-

tween the pressure plate and flywheel.
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Preferably the secondary plate is mounted on the
flywheel, and preferably there is further provided
an adjuster plate located axially between the
secondary plate and the flywheel, the adjuster
plate being capable of selected rotational dis-
placement relative to flywheel, for adjustment and

axial displacement of the secondary plate.

Preferably the adjuster platé has at least one in-
clined surface therein which cooperates with an op-
posed inclined surface on the secondary plate such
that relative rotation of adjuster plate to the
secondary causes the two inclined surfaces to move
up each other thereby axially displacing the sec-

ondary plate.

In another embodiment, the secondary plate is pref-
erably mounted on the flywheel by a screw adjust-

able means.

In yet another embodiment the secondary plate is
connected to the flywheel through circumferentially
spaced axial struts, the overall length of which is

adjustable.
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The invention will be described by way of example
and with reference to the accompanying drawings in
which:~-

Fig 1 is a section through a multiplate friction
clutch according to the invention;

Figs 2A, 2B and 2C show exploded sections of the
flywheel adjuster means and secondary plate of Fig
1, figure 2A being a section of the flywheel on
the line II-II of Fig 3, figure 2B being a section
of the adjuster plate on the line III-III of Fig 6,
and figure 2C being a section of the secondary

plate on the line IV-IV of Fig 4;

Fig 3 is a plan view of the flywheel shown in Fig

2;

Fig 4 is a plan view of the secondary plate shown

is Fig 2;

Fig 5 1is an enlarged side view of the secondary

plate in the direction of arrow X of fig 4;

Fig 6 is a plan view of an adjuster plate of the

type used in Fig 1;

Fig 7 1is an enlarged side view of the adjuster

plate taken in the direction of arrow Y of fig 6;
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Fig 8 is a part section through a second multiplate
friction clutch flywheel showing a second type of

adjuster means;

Fig 9 is a part section through a multiplate
friction clutch flywheel of the type shown in Fig 8

showing yet another type of adjuster means, and

Fig 10 1is a part section through a multiplate
friction clutch flywheel of the type shown in Fig 8

showing another type of adjuster means.

With reference to Figs 1 - 7 there is illustrated a
multiplate friction clutch 10 comprising a flywheel
11, a cover 12 bolted to the flywheel, and a plu-
rality of friction plates 13 and 14 located within
the cover 1l2. The friction plates 13 are drive
plates which engage rotationally fast with the
cover but are free to move axially relative to the
cover 12. The friction plates 14 are driven plates
which are mounted on a hub 15 and are rotationally
fast with the hub but are free to move axially
relative to the hub. The driven'plates 14 are lo-
cated between pairs of drive plates 13. The fric-
tion plates 13 & 14 are preferably formed from

carbon-carbon materials.
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The stack of friction plates 13 and 14 are biased
together by a diaphragm spring 16 mounted on the
cover 12. The diaphragm spring 16 acts against a
pressure plate 17 which is rotationally fast with
the cover 12 and is free to move axially relative
to the cover 12 during engagement and disengagement
of the clutch. The pressure plate 17 has a fric-
tion face 18 that engages the adjacent drive plate
13, and the diaphragm spring bias the pressure
plate 17 towards the flywheel 11 and clamps the
friction plates 13 and 14 against a friction face

19 associated with the flywheel 1l.

The friction face 19 is formed on a secondary plate
21, which in turn abuts against an adjuster plate
22 which is mounted on the flywheel 11. The fly-
wheel 11, secondary plate 21 and adjuster plate 22
are shown as an exploded assembly in Figures 2A4,2B

and 2C.

The adjuster plate 22 will also be described with
reference to Figs 6 and 7 and has a pair of lugs 23
spaced on its outer periphery that are diametri-
cally apart and extend axially away from the cover
12. The lugs 23 engage in circumferentially ex-

tending arcuate slots 24 in the flywheel 11 (see
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Fig 3) so that the adjuster plate 22 is capable of
limited angular displacement relative to the fly-
wheel 11. The arcuate slots 24 in the flywheel are
open to the peripheral edge of the flywheel through
radial slots 25. The adjuster plate 22 can be
fixed in selected displacements relative to the
flywheel 11 by a grub screw (not shown) passing
through a radial slot 25 and engaging in a tapped
hole 26 in one lug 23 and can be relatively rotated
by insertion of a tool 28 1inserted through the
other radial slot 25 and engaging in a hole 29 in

the other lug 23.

The adjuster plate 22 has a back face 31 in abut-
ment with the flywheel 11, and its other face 32
comprises six circumferential spaced series
A,B,C,D,E and F of inclined ramps. The series A-F
of inclined ramps are the same and only one series

F will be described with reference to Fig 6 and 7.

Each series of ramps comprise three circumferen-
tially spaced flat areas 33,35 and 37 which are of
increasing thicknesses T1, T2, T3, respectively
measured from the back face 31 of the adjuster
plate 22. These thicknesses could be 2,3, and 4mm
respectively. The flat areas 33,35,37 are linked

by inclined ramps 34 and 36, with a final inclined



WO 94/12802 PCT/GB93/02444

ramp 38 adjacent the thickest area 37 extending to
an abutment face 39 between the series of ramps 'F'

and the adjacent series E.

The secondary plate 21 is shown in Figs 4 and 5 and
has peripheral slots 41 that engage the flywheel to
hold the secondary plate rotationally fast with the
flywheel. The face 40 of the secondary plate 21
also comprises six spaced series A2-F2 of inclined
ramps that co-operated with the opposed series A-F
of ramps on the adjuster plate. The series A2-F2

of the ramps are identical.

The only one series 'F2' will be described with
reference to Figs 4 and 5. Each series of ramps
comprises three circumferentially spaced flat areas
43,45 and 47 which are of increasing thicknesses
T4,T5 and T6 respectively measured from the
friction surface 19 of the secondary plate 21.
These thicknesses would be 2,3 and 4mm
respectively. The flat areas 43,45, and 47 are
linked by inclined surfaces 44 and 46, with the
inclined surface 42 adjacent the thinnest area 43
lying adjacent an abutment 49 between the adjacent

series A2 of ramps.

When the clutch 10 is new the clamping height 'H'
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(see fig 1) is determined between the friction face
18 on the pressure plate 17 and the friction face
19 on the secondary plate 21. As the friction
plates 13 and 14 "bed in" and/or wear, the clamping
height 'H' between the friction faces 18 and 19 can
be monitored electronically or by visual
inspection, and when it exceeds predetermined
values, the adjuster plate 22 can be rotated
relative to the flywheel 11 causing the series of
ramps A-F on adjuster plate 22 to ride up the
series of ramps on the secondary plate 21 so that
the various thickness flat areas 33,35 and 37 on
the adjuster plate can engage the various thickness
flat areas 43,45 and 47 on the secondary plate so
as to axially displace the secondary plate 21
towards the pressure plate 17 thus moving the
clamping friction face 19 towards thg friction face
18 to compensate for wear in the friction plates in
order to maintain the friction face 18 within a
predetermined range of axial positions throughout
the 1life of the clutch thus maintaining the

designed clamp load of the diaphragm spring 16.

Initially flat areas 33 and 43 are in contact. As
the position of pressure plate 17 reaches the limit
of the predetermined range so that adjustment is

required,v adjuster plate 22 is rotated to bring
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flat areas 35 and 45 into contact. On the next
adjustment flat areas 37 and 47 are brought into

contact by rotation of adjuster plate 22.

With reference to Fig 8, there is illustrated a
flywheel 111 for a multiplate clutch of the type in
which the friction plates (not shown) sit within
the flywheel and a flat cover assembly including
spring means and pressure plate are fixed to the
rim 112 of the flywheel. 1In this case the second-
ary plate 122 has a screw thread 130 on its outer
periphery that cooperates with a like screw thread
130 on the inner periphery of the £flywheel. The
secondary plate is held secured to the flywheel by
at least one grub screw (not shown) inserted
through at least one respective hole 131 in the
flywheel. Adjustment is effected by rotational
displacement of the secpndary plate using a tool
128 inserted through a radial slot 125 1in the
flywheel to move the secondary plate 122 along the
screw thread to effect axial displacement of the
secondary plate. Alternatively, the secondary
plate may be provided with a screw thread on its
inner periphery which co-operates with a screw
thread on the outer periphery of an axially
projecting flange located radially within the

secondary plate.
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With reference to Fig 9, the multiplate clutch 211
has the secondary plate 222 mounted on the flywheel
through at least three circumferentially spaced
axial struts 230 which include screwthreaded
adjuster heads 231 rotatably mounted in the fly-
wheel so that each adjuster head 231 can be rotated
to increase the overall 1length of the screw
threaded connection between the flywheel and sec-
ondary plate 222 to displace the secondary plate

222 axially for clutch adjustment.

With reference to Fig 10, the secondary plate 234
is provided with a series of stems 235 which ride
up a rotatable series of ramps 236 similar to the
adjuster plate 22. The ramps 236 are provided with
one or~more projections with a rack thereon which
are each driven by a worm screw, or pinion teeth on
a transverse adjuster screw 233 to rotate ramps 236
and hence adjust the position of secondary plate
234. Screw 233 can be locked in position when the

adjustment has been made.

Although in the various constructions described
above the secondary plate/adjuster plate is located
petween the flywheel and the clutch plates it will
be appreciated that the secondary plate/ adjuster

plate constructions described above can be 1located
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between the pressure plate and the clutch plates
instead of (or in addition to) between the flywheel

and clutch plates.
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CLAIMS

1. A friction multiplate clutch (10) comprising a
fly wheel (11), a cover (12)>fixed to the
flywheel, a plurality of friction plates
(13,14) which are biased together by a spring
means (16) acting between the cover (l12) and
a pressure plate (17) to clamp the friction
plates together between the flywheel (1l) and
the pressure plate (17), wherein at least one
secondary plate (21) is mounted on at least
one of the flywheel (l1l) and pressure plate
(17) adjacent a respective friction plate
(13), the secondary plate (21) being held
rotationally fast with the cover (12) and
flywheel (11) and being displaceaﬁle relative
to the flywheel or pressure plate to compen-
sate for friction plate wear, by adjustment
of clamping height (H) between the pressure

plate (17) and flywheel (1l1l).

2. A multiplate clutch as claimed in Claim 1
wherein the secondary plate (21) is mounted on

a flywheel (1l1).



WO 94/12802 PCT/GB93/02444

13

3. A multiplate clutch as claimed in Claim 1 or
Claim 2 wherein there is further provided an
adjuster plate (22) located axially between
the secondary plate (21) and the flywheel
(11) or pressure plate (17), the adjuster
plate (22) being capable of selected
rotational displacement relative to flywheel
or pressure plate, for axial displacement of

the secondary plate (21).

4. A multiplate clutch as claimed in Claim 3,
wherein the adjuster plate (22) has at least
one inclined surface (34,36,38) thereon which
cooperates with an opposed surface (42,44,46)
on the secondary plate (21) such that
relative rotation of adjuster plate to the
secondary plate causes the opposed'surface to
move up the inclined surface thereby axially

displacing the seéondary plate.

5. A multiplate clutch as claimed in Claim 4
wherein there is further provided at least one
inclined surface (42,44,46) on the secondary
plate (21) and the two inclined surfaces
(34,36,38:42,44,46) move up each other during
relative rotation of the secondary plate (21)

and adjuster plate (22).
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6. A multiplate clutch as claimed in Claim 5
wherein there are three inclined surfaces
(42,44,46:34,36,38) secondary and adjuster
plates arranged in series (A~F,A2-F2) which
are circumferentially spaced by flat areas

(43,45:35,37).

7. A multiplate clutch as claimed in Claim 6
wherein the three inclined surfaces
(42,44,46:34,36,38) are arranged in at least
three circumferentially spaced groups
(A-F,A2-F2) each group comprising three

inclined surfaces arranged in series.

8. A multiplate clutch as claimed in any one of
Claims 3 - 7 when dependent on Claiﬁ 2 wherein
the secondary plate (21) can be held in
selective rotational displacement relative to
the f£fly wheel (11) by means of lugs (23) on
the secondary plate engaging in circumfer-
entially elongated slots (24) in the flywheel
(11), the lugs being secured to the flywheel

in selected displacements by screw means

(26).
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9. A multiplate clutch as claimed in Claim 1 or
Claim 2 wherein the secondary plate (122) is
mounted on the flywheel (111) by screw

adjustable means (130).

10. A multiplate clutch as claimed in Claim 9,
wherein the screw adjustable means (130)
comprises - a screw thread on the outer
peripheral edge of the secondary plate (122)
which engages a complimentary screw thread on
a radially inner surface of the flywheel (1l1l1)

within which the secondary plate is mounted.

ll. A multiplate clutch as claimed in Claim 2
wherein the secondary plate (222) is con-
nected to the flywheel through circumferen-
tially spaced axial struts (230,231), the

overall length of which is adjustable.

12. A friction multiplate clutch constructed and
arranged substantially as hereinbefore
described with reference to and as shown in
figures 1 to 7 or 8 or 9 or 10 of the

accompanying drawings.
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