
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

77
8 

45
8

A
2

TEPZZ 778458A T
(11) EP 2 778 458 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
17.09.2014 Bulletin 2014/38

(21) Application number: 14000555.4

(22) Date of filing: 17.02.2014

(51) Int Cl.:
F16D 13/75 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 11.03.2013 GB 201304362

(71) Applicant: AP Automotive Products Srl
60030 Moie di Maiolati (IT)

(72) Inventors:  
• Mazzarini, Nicola

60035 Jesi (IT)
• Caracini, Pietro

60030 Moie di Maiolati (IT)

(74) Representative: Morrall, Roger
RM Patent Services 
Twin Oaks, 88 Howes Lane
Finham
Coventry, CV3 6PJ (GB)

(54) Vehicle clutch including wear adjuster

(57) A friction clutch for a motor vehicle, the clutch
has a pressure plate (11) biased towards an associated
flywheel (12) by a diaphragm spring (13), a clutch drive
disc (14) for clamping between the pressure plate and
the associated flywheel, and a ramp type wear adjuster
(15) located in the thrust path between the diaphragm
spring and the pressure plate to compensate for wear of
the drive disc. The wear adjuster comprising a first ramp
means (in the form of ring (16)) nearest to the pressure
plate and a second ramp means (in the form of ring (17))
in contact with the first ramp means but further away from
the pressure plate and also in contact with the diaphragm
spring, the first and second ramp means being relatively
rotatable about the axis of rotation of the pressure plate
by an adjuster spring means (18) to increase the com-
bined effective thickness of the ramp means and hence
maintain the travel of the diaphragm spring substantially
constant as the clutch disc wears. The wear adjuster also
including a wear sensor in the form of pin means (19)
carried in bore means (20) in the pressure plate and held
relative to the pressure plate by a friction grip, one end
of the pin means engaging the flywheel when the clutch
is engaged and the other end of the pin means having a
first abutment which contacts a hold down member con-
nected with the second ramp means. Lift spring means
(8) are supported on a second abutment on the pin means
and tending to bias the hold down member and thus the
second ramp means away from the first ramp means and
towards the first abutment. Thus as the clutch disc (14)
wears the pin means (19) is pushed through the bore
means to load the lift spring means so that, after sufficient
wear has occurred, when the clutch is released, the load-
ing of the lift spring means due to clutch disc wear biases

the ramp means apart to allow a gap to occur between
the first and second ramp means which is dependent on
clutch disc wear. Thus the adjuster spring means can
rotate the two ramp means relative to each other and
hence increase the combined effective thickness of the
ramp means to maintain the position and inclination angle
of the diaphragm spring substantially constant as the
clutch disc wears.
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Description

[0001] This invention relates to vehicle clutches and in
particular to such clutches which include a wear adjuster
and which transmit drive from a vehicle engine to an as-
sociated vehicle transmission.
[0002] There have been many attempts to provide a
vehicle clutch which has a wear adjuster but most of these
prior designs have been complex in construction and
have also suffered from poor long term reliability render-
ing themselves in effective as adjusters well before the
clutch is worn out.
[0003] It is an object of the present invention to provide
an improved form of vehicle clutch which is simple in
construction and reliable in operation.
[0004] Thus according to the present invention there
is provided a friction clutch for a motor vehicle, the clutch
comprising a pressure plate biased towards an associ-
ated flywheel by a diaphragm spring, a clutch drive disc
for clamping between the pressure plate and the asso-
ciated flywheel, and a ramp type wear adjuster located
in the thrust path between the diaphragm spring and the
pressure plate to compensate for wear of the drive disc,
the wear adjuster comprising a first ramp means nearest
to the pressure plate and a second ramp means in contact
with the first ramp means but further away from the pres-
sure plate and also in contact with the diaphragm spring,
the first and second ramp means being relatively rotata-
ble about the axis of rotation of the pressure plate by an
adjuster spring means to increase the combined effective
thickness of the ramp means and hence maintain the
travel of the diaphragm spring substantially constant as
the clutch disc wears, the wear adjuster also including a
wear sensor in the form of pin means carried in bore
means in the pressure plate and held relative to the pres-
sure plate by a friction grip, one end of the pin means
engaging the flywheel when the clutch is engaged and
the other end of the pin means having a first abutment
which contacts a hold down member connected with the
second ramp means, and lift spring means supported on
a second abutment on the pin means and tending to bias
the hold down member and thus the second ramp means
away from the the first ramp means and towards the first
abutment, thus as the clutch disc wears the pin means
is pushed through the bore means to load the lift spring
means so that, after sufficient wear has occurred, when
the clutch is released, the loading of the lift spring means
due to clutch disc wear biases the ramp means apart to
allow a gap to occur between the first and second ramp
means which is dependent on clutch disc wear, so that
the adjuster spring means can rotate the two ramp means
relative to each other and thus increase the combined
effective thickness of the ramp means to maintain the
position and inclination (angle) of the diaphragm spring
substantially constant as the clutch disc wears.
[0005] Conveniently the lift spring means may sur-
round the pin means.
[0006] The lift spring means may comprise Belleville

springs in series or parallel or coil springs.
[0007] The pin means may be provided as a rolled pin
which is squashed in its bore means to provide the friction
grip with the pressure plate.
[0008] Alternatively the friction grip may be provided
by tapering cone shells which surround the pin means
and are biased into contact with a conical potion of the
bore means by the lift spring means.
[0009] In a further alternative the friction grip may be
provided by a self-griping washer whose inner periphery
grips the pin means.
[0010] Both abutment means are provided by circlips
carried by the pin.
[0011] In an alternative construction one abutment
may be provided by a circlip carried by the pin and the
other abutment may be provided by a shoulder formed
on the pin. The abutment at the other end of the pin may
be provided by a head portion formed on the pin and the
second abutment may be provided by a shoulder formed
on the pin.
[0012] The other end of the pin may have axially adja-
cent head, seating and neck portions, the pin being con-
nected with the hold down member via a slot in the hold
down member which opens into a seating hole, the slot
allowing the neck portion of the pin to pass therethrough
into the seating hole when the lift spring means is com-
pressed during assembly of the clutch so that the seating
portion of the pin can sit in the seating hole when the lift
spring means is released to hold the pin in the hole.
[0013] To provide a balanced set up a plurality of wear
sensors may be provided at circumferentially spaced lo-
cations on the pressure plate.
[0014] The present invention will now be described, by
way of example only with reference to the accompanying
drawings in which:-

Figure 1 shows a radial section through part of a first
embodiment of the present invention in an unworn
clutch engaged position;

Figure 2 shows a sectional view on line A-A of Figure
1;

Figure 3 shows the embodiment of Figure 1 with the
clutch disengaged and about to make a wear adjust-
ment;

Figure 4 shows the embodiment of Figure 1 with the
clutch engaged after a wear adjustment has oc-
curred;

Figure 5 shows a radial section through part of a
second embodiment of the present invention in an
unworn clutch engaged position;

Figure 6 shows a sectional view on line B-B of Figure
5;
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Figure 7 shows the embodiment of Figure 5 with the
clutch disengaged and about to make a wear adjust-
ment;

Figure 8 shows the embodiment of Figure 5 with the
clutch engaged after a wear adjustment has oc-
curred;

Figure 9 shows a radial section through part of a third
embodiment of the present invention in an unworn
clutch engaged position;

Figure 10 shows a sectional view on line C-C of Fig-
ure 9;

Figure 11 shows the embodiment of Figure 9 with
the clutch disengaged and about to make a wear
adjustment;

Figure 12 shows the embodiment of Figure 9 with
the clutch engaged after a wear adjustment has oc-
curred;

Figures 13 and 14 show plan and edge views re-
spectively of part of the adjuster ramp arrangement
used in the adjuster of the present invention;

Figure 15 shows a radial section through part of a
fourth embodiment of the present invention in an un-
worn clutch engaged position;

Figure 16 shows a sectional view on line D-D of Fig-
ure 15;

Figure 17 shows the embodiment of Figure 15 with
the clutch disengaged and about to make a wear
adjustment;

Figure 18 shows a radial section through an alterna-
tive attachment for the sensor pin used in Figures
15 to 17;

Figure 19 shows the shape of the alternative sensor
pin used in Figure 18;

Figure 20 to 22 show stages in the mounting of the
alternative sensor pin, and

Figures 23 and 24 show the operation of the alter-
native sensor pin.

[0015] Referring to the drawings, a vehicle friction
clutch 10 in accordance with the present invention has a
pressure plate 11 biased towards an associated flywheel
12 by a diaphragm spring 13 supported from a clutch
cover 9. A clutch drive disc 14 is provided for clamping
between the pressure plate 11 and the flywheel 12 and
a ramp type wear adjuster 15 is located in the thrust path

between the diaphragm spring 13 and the pressure plate
11 to compensate for wear of the drive disc 14. Lift straps
8 (see Figure 2) are provided at circumferentially spaced
locations between the cover 9 and the pressure plate 11
to ensure that the pressure plate 11 lift away from the
flywheel when the clutch is disengaged.
[0016] The wear adjuster 15 comprises a first ramp
means in the form of a ring 16 nearest to the pressure
plate 11 and a second ramp means in the form of a sec-
ond ring 17 which is in contact with the first ring 16 but
further away from the pressure plate and is also in contact
with the diaphragm spring13. As can best be seen from
Figures 13 and 14, the first and second rings 16 and 17
are relatively rotatable about the axis of rotation of the
pressure plate by adjuster spring means in the form of
coils springs 18 and the rings 16 and 17 have contacting
ramp surfaces 16a and 17a respectively which cooperate
when the rings are rotated relative to each other by
springs 18 to increase the combined effective thickness
(see Y1 in Figure 1) of the rings to adjust the clutch for
wear of the disc 14 as will be explained below.
[0017] The wear adjuster also includes a wear sensor
in the form of a hollow rolled sensor pin 19 which is
squashed as a friction grip in a bore 20 in the pressure
plate 11. One end 19a of the pin 19 engages the flywheel
12 when the clutch is engaged (see Figure 1) and the pin
is pushed through the bore 20 against the friction grip as
the friction disc wears14. The other end 19b of pin 19
means has a first abutment 19c which contacts a hold
down member 21 connected with the second ramp ring
17 and a second abutment 19d which supports lift springs
in the form of Belleville springs 22 which surround pin 19
and which tend to bias the hold down member 21 and
thus the second ramp ring 17 away from the first ramp
ring 16 and towards the first abutment 19c. In a typical
construction there will be three sensor pins 19 positioned
at 120 degree intervals around the pressure plate 11 to
provide a balance arrangement.
[0018] When the clutch is engaged by the diaphragm
spring 13 there is a solid metal thrust path from dia-
phragm spring 13 via ramp rings 16 and 17 to pressure
plate 11. Hence the effects of lift springs 22 are short
circuited and have no influence on clutch engagement.
[0019] As the clutch disc 14 wears, the pins 19 are
pushed through the bores 20 to load the lift springs 22
so that, after sufficient wear has occurred, when the
clutch is released, the loading of the lift spring means
due to clutch disc wear, overcomes the effect of lift straps
8 (which tend to bias the ramp rings 16 and 17 towards
each other) and biases the ramp rings 16 and 17 apart
to allow a gap X to occur between the ramp rings (see
Figure 3). This gap is dependent on clutch disc wear and
allows the adjuster springs 18 to rotate the two ramp rings
relative to each other and thus increase the combined
effective thickness of the ramp rings from Y1 in Figure 1
to Y2 in Figure 4. Figure 4 shows the adjusted clutch in
the engaged condition immediately after a wear adjust-
ment has been made when it can be seen that the dis-
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tance Z of the diaphragm spring from the flywheel is the
same as in Figure 1 so that the position and inclination
(angle) of the diaphragm spring during operation of the
clutch remains substantially constant as the clutch disc
wears.
[0020] Figures 5 to 8 show a second embodiment of
the invention in the same basic positions as shown in
Figures 1 to 4. In this embodiment it is only the sensor
pin construction which is different. Each sensor pin 30 is
solid and the friction grip in tapering bore 31 is provided
by tapering cone shells 32 which surround the pin 30 and
are biased into contact with a conical portion 33 of the
bore 31 by a coil lift spring 34 which also acts against
hold down member 21. End 30b of pin 30 is provided with
a gripping washer 35 which provides a first abutment 36
against which hold down member 21 is pressed by lift
spring 34. The other end of spring 34 acts against a sec-
ond abutment provided by the upper surface 37 of shells
32. Again there are three sensor pins 30 positioned at
120 degree intervals around the pressure plate 11.
[0021] As the clutch disc 14 wears, the pins 30 are
pushed through the bores 31 to load the lift springs 34
so that, after sufficient wear has occurred, when the
clutch is released, the loading of the lift spring means
due to clutch disc wear, overcomes the effect of lift straps
8 (which tend to bias the ramp rings 16 and 17 towards
each other) and biases the ramp rings 16 and 17 apart
to allow a gap X to occur between the ramp rings (see
Figure 7). This gap is dependent on clutch disc wear and
allows the adjuster springs 18 to rotate the two ramp rings
relative to each other and thus increase the combined
effective thickness of the ramp rings from Y3 in Figure 5
to Y4 in Figure 8 so that the position and inclination (an-
gle) of the diaphragm spring during operation of the clutch
remains substantially constant as the clutch disc wears
as explained above in relation to Figures 1 to 4.
[0022] Figures 9 to12 show a third embodiment of the
invention in the same basic positions as shown in Figures
1 to 4. Again in this embodiment it is only the sensor pin
construction which is different. Each sensor pin 40 is solid
and the friction grip in bore 41 is provided by a self-griping
washer 42 whose inner periphery grips the pin 40 and
whose outer periphery grips a shoulder 43 in the bore 41.
[0023] Pin 40 has a fist abutment provided by a first
circlip 45 and a second abutment provided by a second
circlip 44. A coil lift spring 46 acts between the circlips
44 and 45 to press hold down member 21 against circlip
45 .
[0024] As the clutch disc 14 wears, the pins 40 are
pushed through the bores 41 to load the lift springs 46
so that, after sufficient wear has occurred, when the
clutch is released, the loading of the lift spring means
due to clutch disc wear, overcomes the effect of lift straps
8 (which tend to bias the ramp rings 16 and 17 towards
each other) and biases the ramp rings 16 and 17 apart
to allow a gap X to occur between the ramp rings (see
Figure 11). This gap is dependent on clutch disc wear
and allows the adjuster springs 18 to rotate the two ramp

rings relative to each other and thus increase the com-
bined effective thickness of the ramp rings from Y5 in
Figure 9 to Y6 in Figure 12 so that the position and incli-
nation (angle) of the diaphragm spring during operation
of the clutch remains substantially constant as the clutch
disc wears as explained above in relation to Figures 1 to
4.
[0025] Figures 15 to 17 show a third embodiment of
the invention. Again in this embodiment it is only the sen-
sor pin construction which is different. Each sensor pin
50 is solid and the friction grip in bore 51 is provided by
a self-griping washer 52 which is preassembled onto the
pressure plate by the rivet 8a which rivets lift strap 8 to
the pressure plate.
[0026] Pin 50 has a fist abutment provided by a circlip
55 and a second abutment provided by a shoulder 54. A
coil lift spring 56 acts between the circlip 55 and the shoul-
der 54 to press sheet metal hold down member 21, which
is formed integrally with upper sheet metal ramp ring 17,
against circlip 55.
[0027] As the clutch disc 14 wears, the pins 50 are
pushed through the bores 51 to load the lift springs 56
so that, after sufficient wear has occurred, when the
clutch is released, the loading of the lift spring means
due to clutch disc wear, overcomes the effect of lift straps
8 (which tend to bias the ramp rings 16 and 17 towards
each other) and biases the ramp rings 16 and 17 apart
to allow a gap X to occur between the ramp rings (see
Figure 17). This gap is dependent on clutch disc wear
and allows the adjuster springs 18 to rotate the two ramp
rings relative to each other and thus increase the com-
bined effective thickness of the ramp rings 16 and 17 so
that the position and inclination (angle) of the diaphragm
spring during operation of the clutch remains substan-
tially constant as the clutch disc wears as explained
above in relation to the previous embodiments.
[0028] Figures 18 to 22 show an alternative form of
attachment of the sensing pin 50 of Figures 15 to 17
which eliminates the circlip 55.
[0029] As can be seen from Figure 18, the sensing pin
50 has an upper end provided with a neck portion 60 a
seating portion 61 and a head portion 62 best seen in
Figure 19. The hold down member 21, which is an integral
part of the ramp ring 17 (as in Figures 15 to 17), has a
slot 63 (see Figure 21) which has a width through which
the neck portion 60 of pin 50 can pass and which leads
to a seating hole 64 in which the seating portion 61 of pin
50 can sit.
[0030] To mount the pin 50 in the hole 64 the spring
56 is compressed (see Figure 20) so that the neck portion
60 of the pin 50 aligns with the slot 63 and the neck potion
is then slid through the slot 63 into the hole 64 as indicated
by the arrow S in Figure 21 to the position shown in Figure
22. The spring 56 is then released so that the seating
potion 61 of the pin 50 can enter and sit in the hole 64
and thus prevent the pin sliding out of the slot 63 as shown
in Figure 18.
[0031] With the sensing pin arrangement shown in Fig-
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ures 18 to 22 as the clutch disc 14 wears, the pins 50 are
pushed through the bores 51 to load the lift springs 56
so that the head portion of the pins rise above the hold
down members 21 to create a gap Y (see Figure 23)
dependent on the wear of the clutch disc. After sufficient
wear has occurred, when the clutch is released, the load-
ing of the lift spring means due to clutch disc wear, over-
comes the effect of lift straps 8 (which tend to bias the
ramp rings 16 and 17 towards each other) and biases
the ramp rings 16 and 17 apart to allow a gap X to occur
(see Figure 24) between the ramp rings. This gap is again
dependent on clutch disc wear and allows the adjuster
springs 18 to rotate the two ramp rings relative to each
other and thus increase the combined effective thickness
of the ramp rings 16 and 17 so that the position and in-
clination (angle) of the diaphragm spring during operation
of the clutch remains substantially constant as the clutch
disc wears as explained above in relation to the previous
embodiments.
[0032] As can be seen from the above the present in-
vention provides a simple but effective wear adjuster
mechanism for a vehicle clutch which is also reliable in
operation.

Claims

1. A friction clutch for a motor vehicle, the clutch com-
prising a pressure plate biased towards an associ-
ated flywheel by a diaphragm spring, a clutch drive
disc for clamping between the pressure plate and
the associated flywheel, and a ramp type wear ad-
juster located in the thrust path between the dia-
phragm spring and the pressure plate to compensate
for wear of the drive disc, the wear adjuster compris-
ing a first ramp means nearest to the pressure plate
and a second ramp means in contact with the first
ramp means but further away from the pressure plate
and also in contact with the diaphragm spring, the
first and second ramp means being relatively rotat-
able about the axis of rotation of the pressure plate
by an adjuster spring means to increase the com-
bined effective thickness of the ramp means and
hence maintain the travel of the diaphragm spring
substantially constant as the clutch disc wears, the
wear adjuster also including a wear sensor in the
form of pin means carried in bore means in the pres-
sure plate and held relative to the pressure plate by
a friction grip, one end of the pin means engaging
the flywheel when the clutch is engaged and the oth-
er end of the pin means having a first abutment which
contacts a hold down member connected with the
second ramp means, and lift spring means support-
ed on a second abutment on the pin means and tend-
ing to bias the hold down member and thus the sec-
ond ramp means away from the first ramp means
and towards the first abutment, thus as the clutch
disc wears the pin means is pushed through the bore

means to load the lift spring means so that, after
sufficient wear has occurred, when the clutch is re-
leased, the loading of the lift spring means due to
clutch disc wear biases the ramp means apart to
allow a gap to occur between the first and second
ramp means which is dependent on clutch disc wear,
so that the adjuster spring means can rotate the two
ramp means relative to each other and thus increase
the combined effective thickness of the ramp means
to maintain the position and inclination angle) of the
diaphragm spring substantially constant as the
clutch disc wears.

2. A clutch according to claim 1 in which the lift spring
means surround the pin means.

3. A clutch according to claim 1 or 2 in which the lift
spring means comprises Belleville springs in series
or parallel.

4. A clutch according to claim 1 or 2 in which the lift
spring means comprises coil springs.

5. A clutch according to any one of claims 1 to 4 in
which the pin means is provided as a rolled pin which
is squashed in its bore means to provide the friction
grip1 with the pressure plate.

6. A clutch according to any one of claims 1 to 4 in
which the friction grip is provided by tapering cone
shells which surround the pin means and are biased
into contact with a conical potion of the bore means
by the lift spring means.

7. A clutch according to any one of claims 1 to 4 in
which the friction grip is provided by a self-griping
washer whose inner periphery grips the pin means.

8. A clutch according to any one of claims 1 to 7 in
which both abutment means are provided by circlips
carried by the pin.

9. A clutch according to any one of claims 1 to 7 in
which one abutment is provided by a circlip carried
by the pin and the other abutment is provided by a
shoulder formed on the pin.

10. A clutch according to any one of claims 1 to 7 in
which the abutment at the other end of the pin is
provided by a head portion formed on the pin and
the second abutment is provided by a shoulder
formed on the pin.

11. A clutch according to claim 10 in which the other end
of the pin has axially adjacent head, seating and neck
portions, the pin being connected with the hold down
member via a slot in the hold down member which
opens into a seating hole, the slot allowing the neck
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portion of the pin to pass therethrough into the seat-
ing hole when the lift spring means is compressed
during assembly of the clutch so that the seating por-
tion of the pin can sit in the seating hole when the lift
spring means is released to hold the pin in the hole.

12. A clutch according to any one of claims 1 to 11 pro-
vided with a plurality of wear sensors at circumfer-
entially spaced location on the pressure plate.

13. A clutch according to any one of claims 1 to 12 in
which the adjuster spring means comprises coil
springs which act circumferentially between the two
ramp means.
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