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CLUTCH PLATE HAVING TWO STAGE TORSION
DAMPING MEANS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This is a continuation of application Ser. No.
07/163,872, filed Mar 3, 1988, which was abandoned upon
the filing hereof and which is a reissue of application Ser.
No. 06/649,289, filed Sep. 11, 1984 and now U.S. Pat. No.
4,603,767,

BACKGROUND OF THE INVENTION

The present invention pertains to & clutch plate for a
friction clutch.

The invention relates more particularly to such a
clutch plate comprising a friction disc and a2 hub
mounted for relative angular displacement within a
predetermined range. The friction disc and the hub are
coupled together by first and second stage torsion
damping means. The first stage torsion damping means
being lower rated or hghter than the second stage tor-
sion damping means. Each stage torsion damping means
has a radial flange, two guide washers on axially oppo-
site sides of the associated flange and restlient means
circumferentially interposed between the flange and the
associated guide washers. The first stage damping
means is operative between the hub and the second
stage damping means and the friction disc is fixed to one
of the guide washers of the second stage damping
means.

The second stage damping means which is higher
rated or stiffer and which may have more than one stage
including springs of different spring stiffenesses has the
main damping function during normal operation when
the torque transmitted in either direction by the clutch
plate has a substantial value. The second stage damping

means has a filtering function in the transmission of

torque particularly when it equips a motor vehicle.
The second stage damping means, despite its efficacy
in normal operating conditions, 1s found to be msuffi-
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cient to efficiently absorb vibrations when the torque 45

transmitted by the friction disc is very low or nil, such
as found when a2 motor vehicle idles; in this mode of
operation the second stage damping means 1s incapable
of preventing the noises known as dead point or 1dling
noises from developing. That is the reason why the first
stage damping means operates as a pre-damper specially
adapted for damping vibrations and noises in particular
operating conditions in which the torque transmitted is
very low, notably when the vehicle 1s idiing.

The present invention relates more particularly to a
clutch plate in which the friction disc of the first stage
damping means is fixed for rotation with the hub and
the first stage guide washers are fastened to the second
stage damping means. |

It will be readily understood that the simultaneous
presence of two torsion damping means poses a problem
of bulkiness which heretofore has not been resolved in
a very satisfactory manner. In particular in known
clutch plate designs the two torsion damping means are
interleaved and various components are mutually inter-
engaged which results in a complicated assembly and
lowers the mechanical strength of the entire clutch

plate.
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OBJECT AND SUMMARY OF THE INVENTION

An object of the present invention is to provide a
cluich plate for a friction clutch of the foregoing type
which is devoid of the above mentioned drawbacks,
which is easy to assembly despite provision of first and
second torsion damping means and has good mechani-
cal strength and is of compact construction.

According to the invention there is provided a clutch
plate of the foregoing type wheretn the improvement
comprises the first stage damping means comprising a
pre-assembled unit within the confines of second stage
damping means.

Owing to this arrangement although the first and
second stage damping means are mutually interengaged
to make the clutch plate as compact as possible, the
components of the first and second stage damping
means are not dispersed. On assembly the first stage
damping means is simply received in the second stage
damping means as a unit, thereby facilitating assembling
the clutch plate.

According to another feature the first stage damping
means is accommodated as a unit between the flange
and one of the second stage guide washers. Owing to
the arrangement the second stage flange and the guide
washers are not structurally weakened by the presence
of the first stage damping means and 1s thus intact, with
good mechaniceal strength.

In an embodiment, for fastening the first stage guide
washers to the second stage damping means, one of the
first stage guide washers comprises bifurcations which
are in engagement with resilient means of the second
stage damping means.

Alternatively, for fastening the first stage guide wash-
ers to the second stage damping means, one of the first
stage guide washers comprises protrusions engaged in
indentations in the second stage flange. Such a con-
struction clears the first stage damping means with
respect to the resilient means of the second stage damp-
INg means.

It will be appreciated that the first stage resilient
means is compressed during the operation of the first
stage damping means and remains compressed during
the operation of the second stage damping means. This
advantageous mode of operation is obtained in a conve-
nient manner by means of the clutch plate construction
of the present invention.

Preferably, the first stage guide washers are fixed to
each other by means of rivets and may either be spaced
from each other or in contact with each other at the
zones where they are riveted together.

Preferred embodiments of the present invention are
described below by way of example with reference to
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 is a partial elevational view, partly cutaway,
of a clutch plate for a friction clutch embodying the
present invention;

FIG. 2 is a cross-sectional view of the clutch plate
taken along broken line 1111 1in FIG. 1;

FIG. 3 is an enlarged elevational view, partly cut-
away, of the first stage torsion damping means;

FI1G. 4 is a cross-sectional view of the first stage
torsion damping means taken along broken line IV—1V
in FIG. 3;

FIG. § is a view similar to that of FIG. 4 relative to

an alternative embodiment; and
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F1G. 6 is an enlarged partial sectional view of another
embodiment according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will first be made to FIGS. 1-4 relative to
a first embodiment of the invention as applied to a
clutch plate for a truck or bus friction clutch.

The clutch plate comprises a friction disc 10 com-
prises a plurality of segments for carrying friction fac-
ings 11 and a hudb 12. The friction facings 11 of the
friction disc 10 are adapted to be clamped between two
plates of the clutch fixed for rotation with the driving
shaft of the associated vehicle and the hub 12 is adapted
to be mounted on the main transmission input shaft.

The friction disc 10 and the hub 12 are mounted for
relative angular displacement within a predetermined
range and coupled to each other by first and second
stage torsion damping means A and B.

The first stage torsion damping means A is lower
rated than the second stage torsion damping means B
and is adapted to absorb vibrations under particular
operating conditions 1n which the torque transmitted by
the clutch plate is very low or nil, for example, when
the motor vehicle in which it is installed is idling. The
second stage damping means B is higher rated and is
adapted to operate 1n normal operating conditions in
which the torque transmitted is substantial.

The first stage damping means A (see FIGS. 3 and 4)
comprises a radial flange 13A, two guide washers 14A
fixed to each other and disposed on axially opposite
sides of the radial flange 13A, and resilient means 15A
circumferentially interposed between the flange 13A
and the guide washers 14A. The guide washers 14A are
fixed together and held at a predetermined axial dis-
tance from each other by nvets 16A. The resilient
means 15A comprises a circular array of one or more
sets of springs (a single set of springs being illustrated in
the embodiment of FIGS. 3 and 4) mounted in windows
17A in the flange 13A and between the stamped por-
tions 18A of the guide washers 14A.

Similarly, the second stage damping means B com-
prises a radial flange 13B, preferably of L-shaped cross-
section as illustrated, two guide washers 14B, 14'B fixed
to each other and disposed on axially opposite sides of
the radial flange 13B, and resilient means 15B inter-
posed circumferentially between the flange 13B and the
guide washers 14B, 14'B.

The guide washers 14B, 14'B are fixed together and
held at a predetermined distance from each other by
rivets 16B. The resilient means 15B comprises one or
more circular arrays of one or more sets of springs (a
single array with two sets of springs being illustrated in
FIG. 1) mounted in windows 17B of the flange 13B and
between the stamped portions 18B of the guide washers
14B, 14'B.

The first stage damping means A is operative be-
tween the hub 12 and the second stage damping means
B. More particularly the flange 13A of the first stage
damping means A is fixed to the hub 12 at least for
rotation, and for axially movement and rotation as
herein, for example, by crimping or press-fitting (FIG.
4), and the guide washers 14A are fastened to the sec-
ond stage damping means B. To this end, one of the
guide washers 14A comprises bifurcated portions 19
which are in engagement (here without play) with
springs of the second stage damping means B substan-
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4
tially in register with corresponding windows 17B as
illustrated in FIG. 1.

The second stage flange 13B is mounted along its
inner periphery on hub 12 by means of splines 20 on hub
12 engaged with angular clearance with splines 20’ on
the axial part of the second stage L-shaped flange 13B.
The friction disc 10 is fixed to one of the second stage
guide washers 14B by means of rivets 21 (FIG. 3).

As better seen in FIG. 4 the first stage torsion damp-
ing means A comprises a pre-assembled unit or subas-
sembly with hub 12. The unit is adapted to be mounted
generally within the confines of the second stage torsion
damping means B. To this end, as seen in FIG. 2, the
first stage damping means A is accommodated between
the flange 13B and one of the second stage guide wash-
ers 14'B thereby permitting very convenient assembly
and also ensuring the second stage flange 13B is intact
and has good mechanical strength. It will also be noted
that the guide washer 14'B defines a protective shield
for the first stage damping means A and it is different
from the other second stage guide washer 14B while
being axially compact within limits defined by the space
between the stamped portions 18B. As seen in FIGS. 2
and 6, in guide washer 14'B, located adjacent the first
stage torsion damping means A, to the right in the
drawings, the axially outermost parts of the stamped
portions 18B are extended radially inwardly by a plane
portion 18C axially offset relative to the radially outer
portion of the guide washer 14'B. The plane portion
18C extends from the circle at the radial distance of a
dash-dot line 18D in FIG. 2 and generally from the
middle of the guide washer 14'B.

Each of the first and second stage torsion damping
means A, B is advantageously fitted with friction means
together with biasing means interposed between its
flanges 13A, 13B and its guide washers 14A, 14B, 14'B.
The friction means 22A, 22B comprise small friction
washers and the biasing means comprise crinkle wash-
ers 33A, 33B sold under the trade name Onduflex.

Assembling the clutch plate of the invention is ex-
tremely simple. The second stage damping means B is
mounted on hub 12 and the friction disc 10 is mounted
on the second stage torsion damping means B as if there
was a single stage damping means with the sole excep-
tion that the flange 13B is mounted with angular clear-
ance on the hub 12 and the pre-assembled unit defining
the first stage damping means A 15 accommodated be-
tween flange 13B and one of the second stage guide
washers 14'B as seen in FIG. 2.

When the torque transmitted by the clutch plate is
very low or nil, the second stage damping means B 1s
too stiff to come into operation and only the lower rated
first stage damping means A absorbs vibrations thereby
preventing idling or dead point noise. When the torque
transmitted increases, in either direction, the flange 13A
is adapted to be displaced angularly relative to the first
stage guide washers 14A over a limited range of move-
ment to absorb the angular clearance between the
flange 13B and the hub 12. Thereupon the second stage
damping means B becomes operative and functions in
the usual manner to absorb vibrations in the course of
normal operation within 2 predetermined angular range
limited by means, here defined by the totally com-
pressed condition of springs of second stage resilient
means 15B.

It will be noted that during the second stage the
springs of the first stage resilient means 15A are hikewise
in a fully compressed condition. Indeed, in practice,
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during the displacement of flange 13B relative to guide
washers 14B, 14'B the springs of the resilient means 13B
cooperable with bifurcated portions 19 are compressed
whereas the bifurcated portions 19 retain their positions
and keep the springs of resilient means 15A compressed.

The very simple and robust construction of the clutch
plate and its convenient mode of assembly will be ap-
preciated.

Alternatively, as illustrated in FIG. §, the construc-
tion may be generally as illustrated FIGS. 1-4 but the
guide washers 14A are lie flush against each at the loca-
tions of the rivets 16A thereby facilitating the riveting
Operation.

In another embodiment (FIG. 6) the arrangement is
similar to that described above with reference to FIGS.
1-4 wherein the bifurcated portions 19 for engagement
with the springs of the resilient means 15B are elimi-
nated and one of the first stage guide washers 14A com-
prises axial protrusions 23 which are in engagement in
indentations 24 in the second stage flange 13B. For
example, three such protrusions 23 may be provided,
uniformly spaced 120° from one another. In the illus-
trated embodiment the axial protrusions 23 comprise
stamped portions of the related first stage guide washer
14 A, the other first stage guide washer 14A also having

protrusions 23 so that both guide washers 14A are of

identical configurations. The second stage guide washer
14'B is disposed axially outwardly of the other guide
washer 13A and therefore axially outwardly of the
entire first stage damping means A (and to the right as
illustrated in FIG. 6). The second stage guide washer
14'B therefore has apertures 37 facing protrusions 23 to
take into account wear of friction washers 22A, 22B.

Alternatively the protrusions 23 may comprise cylin-
drical studs of circular cross section suitable crimped,
staked or welded to guide washer(s) of the first stage
damping means A.

Thus, as will be noted the corresponding indentations
24 in the flange 13B are formed at the connecting zone
between the legs of L-shaped section, that is at the
radially inner end of the radial portion or leg of the
L-shaped section joining the axial portion or leg which
is the highest strength part of the flange, in practice in
radial alignment with the windows 17B therein. Given
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the location, number and relatively small dimensions of 45

the indentations 24 they therefore do not substantially
diminish the mechanical strength of the second stage

flange 13B.
As seen in FIG. 6, axially outwardly of the other

second stage guide washer 14B, and therefore to the left
of the guide washer 14B as illustrated, there is a retain-
ing ring or clip 30 which is anchored in the axial portion
of the L-shaped flange 13B followed by a backing
washer 31 and a friction washer 22B. On the axially
inner side of guide washer 14B between 1t and the trans-
verse portion of the L-shaped flange section there is, in
succession, a crinkle washer 33B, a backing washer 34
and a friction washer 22B.

The backing washer 31 is fixed for rotation with

33
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outermost portions of the stamped portions 18B of
guide washer 14B and they therefore do not protrude
axially outwardly of the entire clutch plate, thereby
providing axial compactness of the clutch plate.

Referring again to the other side of the second stage
flange 13B (to the right in FIG. 6) the first stage damp-
ing means is disposed entirely between the radial second
stage flange 13B and the second stage guide washer
14'B. Between the radial flange 13A and the axially
inner guide washer 14A is a crinkle washer 33A and a
friction washer 22'A. Between the radial flange 13A
and the other, axially outer guide washer 14A is a fnc-
tion washer 22A and axially outwardly of the other
guide washer 14A is a spacer washer 35 for preventing
the protrusions 23 on the axially inner guide washer
14A from escaping from their indentations 24.

In practice, as illustrated the friction washer 22'A has
discrete axially projecting teats 36, preferably three in
number, for rotationally securing the friction washer
22'A to flange 13A, received in the apertures 38 in the
flange 13A.

The last mentioned modifications of the FIG. 6 em-
bodiment are applicable to the foregoing embodiments
too; the unnumbered teats of the friction washers 22A in
particular as visible in FIGS. 1 and 3.

It will be understood that in all of the embodiments
the L-shaped section of the second stage flange 13B
contributes to the accommodation of the first stage
damping means A between one of the second stage
guide washers 14'B and the second stage flange 13B.
Indeed, this L-shaped section leaves the space between
the guide washer 14'B and the flange 13B entirely free
for accommodating the first stage damping means 13A.

Furthermore, the L-shaped section of the flange 13B
permits the location of the springs of the first stage
resilient means 15A as close as possible to the axis of the
clutch plate which is particularly advantageous, given
the low rating of these springs which are correspond-
ingly sheltered from the effects of centrifugal force to
which they are particularly sensitive.

Of course, the invention is not intended to be limited
to the illustrated and described embodiments but on the
contrary encompasses various modifications and alter-
natives within the purview of the appended claims. For
example, although the L-shaped section of the second
stage flange is particularly advantageous, the present
invention admits of second stage flanges of different
configurations.

What is claimed is:

1. A clutch plate for a friction clutch, said clutch
plate comprising a friction disc having friction facings
bn opposite sides thereof and a hub, said friction disc
and said hub being mounted for relative angular dis-
placement within a predetermined range, first and sec-
ond stage torsion damping means coupling said hub and
friction disc together, the first stage damping means

~ being lower rated than the second stage damping

flange 13B whereas backing washer 34 is fixed for rota- 60

tion with guide washer 14B. The backing washers may
be so fixed by any suitable means, for example backing
washer 34 may be fixed by means of axial lugs 36" as
shown.

As will be noted the friction washer 22B located
axially outwardly of the guide washer 14B and backing
washer 31 "associated therewith are entirely disposed
within the overall space defined axially by the axially

635

means, each of said first and second stage damping
means comprising a radial flange, two guide washers
fixed to each other and disposed on axially opposite
sides of the associated flange, resilient means circumfer-
entially interposed between each of said flanges and its
associated guide washers, said first stage damping
means being operative between said hub and said sec-
ond stage damping means, said friction disc being fixed
to one of said second stage guide washers, means fasten-
ing said first stage guide washers to said second stage
damping means, said first stage damping means com-
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prising a unit pre-assembled with said hub and being tion means axially interposed between its flange and its
disposed within the confines of said second stage damp-  Buide washers.
ing means. 10. The clutch plate according to claim 9, wherein

2. A clutch plate according to claim 1, wherein said each of said fnction means compnses at least one fric-

first stage damping means is accommodated between 5 tion washer coupled for rotation with its associated

: . ] . flange.
sa;d second dgmpmg means flange a:nd one of said guide 11. The clutch plate according to claim 9, wherein
washers of said second stage damping means.

. _ L said friction means for said second stage damping means
3. A clutch plate according to claim 2, wherein said comprises a friction washer disposed axially outside the

means fastening said first stage guide washers to said 10 space delimited by said second stage guide washers.

second stage damping means comprises bifurcated por- 12. A clutch plate according to claim 1, wherein said
tions formed on one of said first stage guide washers in  one second stage guide washer has stamped portions for
engagement with said second stage resilient means. accommodating corresponding ones of said second

4. A clutch plate according to claim 1, wherein said stage resilient means, said axially outermost parts of said
means fastening said first stage guide washers to said 15 stamped portion of said one guide washer being con-
second stage damping means comprises protrusions on  nected to a radially inwardly extending planar portion
one of said first stage guide washers in engagement with at the maddle of said one sg.:?nd stage g‘u!de washer.
indentations in said second stage flange. 13. A clutch plate jor a friction clutch, said clutch plate

8. A clutch plate according to claim 4, wherein said 2" rising a friction disc having friction facings on oppo-

" ) ., 20 site sides thereof and a hub, said friction disc and said hub
second stage flange has an L-shaped cross section, said

. d . . caid p damo; bei being mounted for relative angular displacement within a
indentations in said second state damping means beng ., dorepmined range, first and second stage torsion damp-

established at the radially inner end of a radial leg of g pegns coupling said hub and said friction disc together,
said second stage flange. the first stage damping means being lower rated than the

6. A clutch plate according to claim 2, wherein said 25 second stage damping means, each of said first and second
means fastening said first stage guide washers to said  stage damping means comprising a radial flange, two guide
second stage damping means comprises protrusions on washers fixed to each other and disposed on axially oppo-
one of said first stage guide washers in engagement with site sides of the associated flange, resilient means circum-

indentations in the second stage flange, said one second ferentially interposed between each of said flanges and its
stage guide washer having apertures facing said protru- 30 ﬂ-”_ﬂffﬂ"’-'d 8‘{de washers, Sffd first stage d‘ﬂmpfﬂs means
sions on said one first stage guide washers. being operative between said hub and said second stage

7. A clutch plate according to claim 1, wherein rivets damping means, said friction disc being ﬁ:xed to one of said
fix said first stage guide washers together, portions of sec!:md siage guide wf:.shers, means J astening said first stage
said first stage guide washers at the locations of said guide washers o said second siage damping means. said
rivets being axially spaced apart. 35 first stage damping means being disposed within the con-

, _ L fines of said second stage damping means, said first stage
8. A clutch plate according to claim 1, wherein rivets damping means being accommodated axially between said

fix said first stage guide washers together *portions ‘?f radial flange of said second stage damping means and one
said first stage gmde washers at the locations of said Gf said gufde washers af said second stage dgmpfng means

rivets being in contact with one another. 40 and radially between said hub and said second stage damp-
9. A clutch plate according to claim 1, wherein each ing means.
of said first and second damping means comprises fric- * &« * * =%
45
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