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gine and a transmission, the clutch assembly
comprising a. housing, a pressure plate fix-
edly secured to the housing, the pressure
plate operatively arranged to cause a friction
clutch disc to rotate the flywheel, wherein
the pressure plate is arranged for rotation
about an axis of rotation, wherein the pres-
sure plate is axially movable relative to the
axis of rotation, and including actuation
means for engaging and disengaging the
clutch, an adjustment means operatively ar-
ranged to adjust travel of the pressure plate
and the friction clutch disc, and a plurality
of lever arms, operatively arranged to ampli-
fy force within the clutch assembly, the ad-
justment means comprising a clamp spring
having a first end operatively arranged to
prevent an uncontrolled movement of the
adjustment means and a second end operat-
ively arranged to center the adjustment
means within the clutch assembly.
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CLUTCH ASSEMBLY HAVING A CLAMP SPRING

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit under 35 US.C. §119(c) of U.S. Provisional
Patent Application No. 61/943,0K3, filed February 21, 2014, which application is incorporated
herein by reference in its entirety.
FIELD OF THE INVENTION
{8002} The invention relates to a clutch assembly and, more specifically, to a clamp
spring of a clutch assembly.
BACKGROUND
LR Clutch assemblies arg used in some forms of drivetrains of motor vehicles
between an engine and a transmission. A motor vehicle typically includes a single chutch or a
dual clutch. In a motor vehicle with a single clutch, the clutch is coupled between the crankshaft
and the input shaft of the transmission, thereby transferring torque from the crankshaft to the
transmission. In a motor vehicle with a dual clutch, torque is transferred to two transmission
input shafts coaxially in relation to onc another. Over time, the friction disc in the clutch
assembly becomes increasingly worn. In order to compensate for the wear of the friction disc,
some cluteh assemblics include a means for adjusting the clutch assembly in relation to the
amount of wear cndured by the friction disc. However, prior to the installation of a cluie
assembly in an agtomobile, an uncontrolled movement of the adjustment means can occur. In
order to prevent this uncontrolled movement of the adjustment means (which includes the
adjuster ring and sensor ring), a transport lock has been used.
{06004} Figure 2 is a top plan view of transport lock 208 of typical clutch assembly 108
{shown in Figurc 3). In Figure 2, transport lock 288 is formed as a ring which is fixedly secured
to housing 138 (shown in Figurc 3) of clutch assembly 188 (shown in Figure 3). Transport loc
280 includes first set of teeth 281, second set of teeth 282, and third st of tecth 283, First set of
teeth 201 15 fixedly connected to second set of tecth 282 by bar 284, Sccond set of teeth 282 is
fixedly connected to third set of teeth 283 by bar 2858, Third set of teeth 283 1s fixedly connected

to first set of tecth 281 by bar 286. First set of teeth 281 includes four tecth members 288, 289,
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218 and 211. Second set of teeth 282 includes four tecth members 212, 213, 214 and 215, Third
set of tecth 283 inchades four tecth members 216, 218, 219 and 228, Teeth members 288, 211,
212, 215, 216 and 2286 further include notches 208n, 21in, 212n, 218n, 2160 and 220n,
respectively.

[0005] Figurc 3 is a fragmentary top view of the adjustment means of typical clutch
assembly 106 having at least onc clutch, of which the adjustment means compensates for the
wear of at least one friction disc. In order to compensate for the wear of the friction disc, clutch
assembly 188 comprises a preloaded adjuster ring 3148 {(shown in Figure 4} and a preloaded
sensor ring 186 (shown in Figure 4} with ramps being provided between the clutch housing 138
and the lever plate 181, The adjusier ring and the sensor ring are preloaded in a circumferential
direction with pressure springs such that when the friction disc becomes increasingly worn,
adjoster ring 148 (shown in Figure 4) and sensor ring 158 (shown in Figure 4) move in order fo
compensate the gap created between the pressure plate and the friction disc. The activation of
the adjustment process is determined by sensor devices which measure a travel or actuating force
of plurality of lever arms 182, 103, 104, 185, 186, and 108, The sensor devices comprise clamp
spring 380 and adjustment tab 168 (shown in Figure 6). Clamp spring 388, which is arranged to
engage adjustment tab 168 (shown in Figure 6}, is fixedly secured o housing 13¢ of chutch
assembly 168 by rivets 131 and 132, whereby rivets 131 and 132 pass through notches 21 and
212n (shown in Figure 2} of transport lock 28¢ (shown in Figure 2) and washers 221 and 222
{not shown}, respectively.

{6006} To prevent an uncontrolled movement of adjuster ving 148 (shown in Figure 4)
prior to the installation of clutch assembly 108 in an automobile, transport lock 2068 (shown in
Figure 2) prevents a complete relaxation of lever arms 102, 103, 104, 105, 186 and 108.
Transport lock 288 (shown in Figurc 2} is positioned between clamp spring 308 and lever plate
101, which is fixedly connected to fever arms 182, 103, 166, and 188, Lever arms 102, 163, 184,
105, 166 and 19¥ turther include apertures 102a, 183a, 104a, 105a, 186a and 1{8a, respectively,
which allow teeth 218, 211, 212 and 213 of transport lock 288 (shown in Figure 2) to protrude
perpendicularly to the plane of axis of lever arms 102, 183, 186, 188, through aperturcs 182s,
163a, 106a and 108a, respectively. Bar 204 of transport lock 288 (shown in Figure 2) is

arranged to cngage lever arms 104 and 168, Washers 221 and 222 (not shown} are positioncd
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between transport lock 288 (shown in Figure 2) and clamp spring 368, and washers 221 and 222
{not shown) are positioned over notches 21in and 2128 {(shown in Figure 2} of transport lock
208 {(shown in Figurc 2), respectively, to create a gap between transport lock 268 (shown in
Figurc 2} and clamp spring 368, It should be appreciated that washers 221 and 222 {(not shown)
arc used to ensure the proper function of transport lock 208 (shown in Figure 2).

{80071 Figure 4 is a fragmentary cross sectional view of the adjustment means of typical
clutch assembly 108, taken generally along line 4-4 in Figure 3. In Figure 4, transport lock 264
{shown in Figure 2) places a predetermined load on lever arms 182, 103, 1084, 108, 106, and 108
{shown in Figurc 3) which prevents a complete relaxation of lever arms 102, 103, 164, 105, 146,
and 108 (shown in Figure 3). Lever arms 182, 103, 184, 105, 186, and 108 (shown in Figure 3)
are oriented radially and fixedly connected to lever plate 181, Ag transport lock 288 (shown in
Figure 2} applies a predetermined load onto lever arms 162, 103, 184, 105, 106, and 168 (shown
in Figure 3), lever plate 181 in turn applies a load to adjuster ring 148, thereby preventing an
uncontrolled movement of adjuster ring 146, Once clutch assembly 188 is connected to the
transmission of an automobile, a load is placed on lever arms 182, 103, 164, 185, 106 and 168
{shown in Figure 3} greater than the load applied by transport lock 288 (shown in Figore 2}, such
that lever arms 102, 103, 184, 185, 106, and 188 (shown in Figure 3} no longer engage transport
lock 208 (shown in Figure 2), thereby allowing the actuation means necessary to engage the
pressure plate with the friction disc.

{08038} Figure S is a perspective view of typical clamp spring 388 of clutch assembly 148
{shown in Figure 3). In Figure 5, clamp spring 386 is formed as a tripartite member fixedly
sccured to housing 138 (shown in Figure 3} of clutch assembly 186 (shown in Figure 3). Clamp
spring 388 includes body 381, first end 302, second end 363 and third end 384. First end 362 of
body 381 is formed by first flat member 385, sccond flat member 386 and arcuate member 3688,
and the first and second flat members 365 and 366 are fixedly connected by arcuate member 388,
Second end 303 of body 381 is formed by flat member 389, Third ond 364 of body 361 s
formed by first flat member 318, sccond flat member 311 and arcuate member 312, and the first
and second flat members 318 and 311 arc fixedly connected by arcuate member 312. Body 301,

first end 302 and sccond ond 383 further contain apertures 301a, 362a and 383a, respectively.

33
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B389} Figure 6 is a fragmentary cross sectional view of the adjustment means of typical
clutch assembly 106 having clamp spring 380, taken gencrally along line 4-4 in Figure 3. In
Figure 6, clamp spring 306 is positioned between transport lock 200 (shown in Figure 2) and
housing 130 of clutch assembly 188, First cnd 302 of clamp spring 308 includes first flat
member 388, second flat member 386 and arcuate member 388, and the first and second flat
members 385 and 366 arc fixedly connected by arcuate member 3688, The adjustment tab 166 is
fixedly secured to second flat member 386 of first end 302 of body 361 {shown in Figure 5) of
clamp spring 300 by bolt 133, which passes from adjustment tab 166 through aperture 382a
{shown in Figure 5) of second flat member 306 of first end 382, The adjustment tab 168, which
is fixedly secured to clamp spring 308, also engages lever plate 181, Clamp spring 308 and
adjustroent tab 168 measure the travel or actuating force of lever arms 162, 163, 184, 165, 186,

and 188 and prevent an uncontrolled movement of the sensor ring {(shown n Figure 3).

{6018} Daring the lifetime of cloich assembly 180, the distance between the pressure
plate and the friction disc should remain constant, However, as the friction disc becomes

increasingly worn, the distance between the pressure plate and the friction disc increases, which
in turn results in an increase of the travel necessary to engage the pressure plate with the friction
disc. The adjustment tab 168, which is fixedly secured to clamp spring 388 and places a
predefined load on sensor ring 188, senses the amount of wear or distance between the pressure
plate and the friction disc. The adjustment tab 168 is further placed over the lever plate 181,
whereby an increase in the travel necessary to engage the pressure plate with the friction disc
{larger than the gap between adjustment tab 168 and lever plate 181} produces a higher axial
movement of lever plate 181, engaging adjustment tab §68. Since adjustment tab 166 is also
fixedly secured to clamp spring 364, the axial movement of lever plate 181 causces adjustment tab
160 and clamp spring 388 to undergo a travel or distance cqual to the incrcase in distance
between the pressure plate and the worn friction disc.

18011} To compensate for the increased travel or distance between adjustment tab 168
and sensor ring 188, and thus an increase in the distance neccessary for the pressure plate to
engage with the friction dise, sensor ring 150 moves axially along the axis of rotation to
reengage with adjustment tab 168, As scnsor ring 150 reengages with adjustment tab 168,

adjuster ring 146 simultancously moves axially along the axis of rotation a distance cqual to the
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distance traveled by sensor ring 156, As adjuster ring 148 moves axially, adjustment means
{comprising adjuster ring 148, sensor ring 158, clamp spring 388, adjustment tab 166 and lever
platec 181} is moved axially along the axis of rotation a distance cquivalent to that traveled by
adjuster ring 144 and scnsor ring 188, such that the distance between the pressure plate and the
friction disc remains constant.

{0012} Clutch asscmbly 108 (shown in Figure 3) is installed in an automobile, centering
pin 406 (shown i Figurc 7) further prevents an uncontrolled movement of scusor ring 158
{shown in Figure 6). Figure 7 is a perspective view of typical centering pin 408 of cluic
assembly 168 (shown in Figurc 8). The centering pin 408 congages sensor ring 180 (shown in
Figure 8} of clutch assembly 108 (shown in Figore 8) to center sensor ring 188 as sensor ring 158
moves axially within clutch asserably 188 (shown in Figure &), The centering pin 488 1s formed
as an “L” shaped bracket, having first {lat member 481 and second flat member 402, First flat
member 401 of centering pin 488 lies perpendicularly to the plane of axis of second flat member
402 of centering pin 488, First flat member 481 further containg aperture 441a.

{8013} Figurc & is a fragmentary top view of the adjustment means of typical clutch
assermnbly 168 having centering pin 408, In Figure §, clamp spring 308 and centering pin 480 are
both independently operable and spatially oriented within clutch assembly 188, With housing
138 (shown in Figure 3} removed, aperture 481a of centering pin 480 and aperture 383a of
clamp spring 38¢ can be scen. Centering pin 488 and second end 383 of clamp spring 380 are
fixedly secured to housing 138 (shown in Figure 3) by rivets 483 (shown in Figure 9) and 131
{shown in Figure 3}, respectively, which pass through apertures 481a and 383a, respectively. It
should be appreciated that clamp spring 308 and contering pin 460 arc two distinget structurces.
First flat member 461 of centering pin 400 is fixedly sccured to housing 138 (shown in Figure 3)
by rivet 483 (shown in Figurc 9). First flat member 481 of centering pin 488 lics parallel to the
plane of axis of housing 138 (shown in Figure 9). Sccond flat member 482 of contering pin 408
lics perpendicular to the plane of axis of housing 138 (shown in Figurc 9). As clutch assembly
100 rotates about an axis of rotation, second flat member 442 of centering pin 488 is engaged
with sensor ring 188 to conter sensor ring 188 and thereby prevent sensor ring 188 from moving

within a planc perpendicular to the axis of rotation of clutch assembly 160,
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{14} Figure 9 is a fragmentary partial cross sectional view of the adjustment means of
typical clutch assembly 106 having centering pin 480, taken generally along line 8-¥ in Figure 8.
In Figure 9, centering pin 466 is fixedly secured to housing 138 of clutch assembly 108 by rivet
403. First flat member 461 of centering pin 460 lics paralicl o the plane of axis of housing 136,
Second flat member 462 of centering pin 480 lics perpendicularly to the planc of axis of housing
130. As clutch assembly 188 rotates about an axis of rotation, sccond flat member 402 of
centering pin 408 is engaged with sensor ring 158 to centor sensor ring 154 and thereby prevents
sensor ring 184 from moving within a planc perpendicular to the axis of rotation of clutch
asscmbly 100,
10015] Thus, there has been a long-felt need for a clamp spring for a cluich assembly
which prevents an uncontrolled movement of the adjustment means within the clutch assembly.
SUMMARY
{0016} The present invention broadly comprises a clutch asserobly for transferring a
torque between a flywheel of an engine and a transmission in a motor vehicle, the cluich
assembly comprising a housing, a pressure plate fixedly secured to the housing, the pressure
plate operatively arranged to cause a friction clutch disc to rotate the flywheel, wherein the
pressure plate s arranged for rotation about an axis of rotation, wherein the pressure plate is
axially movable relative to the axis of rotation, and including actuation means for ¢ngaging and
disengaging the clutch, an adjustment means operatively arranged to adjust travel of the pressure
plate and the friction clutch dise, and a plorality of lever arms, operatively arranged to amplify
force within the clotch assembly, the adjustment means comprising a clamp spring having a first
end operatively arranged to prevent an uncontrolled movement of the adjustment means and a
second end operatively arranged to center the adjustment means within the clutch assembly.
{8317} A general object of the invention is to provide a clamp spring that prevents an
unwanted movement of the adjustment means of a chutch assembly.
B8] Anocther object of the invention is to provide a clamp spring that prevents an
unwanted movement of the adpuster ring of a clutch assembly.
{0319} Yet another object of the invention is to provide a clamp spring that prevents an

unwanted movement of the sensor ring of a clutch assembly.
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{0620} A further object of the invention is to provide a cost savings for the manufacturing
and production of a transport lock for an adjustment device within a clutch assembly.
10021} A further object of the invention is to provide a cost savings for the manufacturing
and production of a centering pin for an adjustment device within a clutch assembly.
16022] These and other objects, features and advantages of the present invention will
become readily apparent upon a review of the following detailed description of the invention, in
view of the drawings and appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

18023} Various embodiments are disclosed, by way of example only, with reference to
the accompanying schematic drawings o which corresponding reference symbols indicate
corresponding parts, in which:

Figure 1A is a perspective view of a cylindrical coordinate system demonstrating
spatial terminology used in the preseunt application;

Figure 1B is a perspective view of an object in the cylindrical coordinate system
of Figure 1A dervonstrating spatial terminology used i the present application;

Figure 2 is a top plan view of transport lock 208 of typical clutch assembly 166;

Figure 3 is a fragmentary top view of the adjustment means of typical clutch
assembly 100;

Figure 4 is a fragmentary cross sectional view of the adjustment means of typical
clutch assembly 108 taken generally along hine 4-4 in Figure 3;

Figure 5 is a perspective view of typical clamp spring 388 of typical chiteh
assembly 100;

Figure 6 is a fragmentary cross sectional view of the adjustment means of typical
clutch assembly 108 having clamp spring 368 taken gencrally along line 4-4 in Figure 3;

Figure 7 is a perspective view of typical centering pin 488 of typical clateh
assembly 100;

Figure & is a fragmentary top view of the adjustment means of typical chiteh
assembly 180 having contering pin 408;

Figure 9 is a fragmentary partial cross scctional view of the adjustment means of

typical clutch assembly 100 having centering pin 400 taken generally along linc 8-8 in Figure §;
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Figure 10 is a fragmentary top view of the adjustment means of chiutch assembly
860 of the present invention;

Figurc 1A is a perspective view of clamp spring 608 of the present invention,
illustrating clamp spring 686 which includes nosc 6828 and tab 603B;

Figurc 11B is a porspective view of another embaodiment of clamp spring 768,
illustrating clamp spring 786 which includes nosc 7828 and tab 703B;

Figurc 11C is a porspective view of another embaodiment of clamp spring 8646,
illustrating clamp spring 886 which includes nosc 8628 and tab 803B;

Figurc 12 is a fragmentary cross scctional view of the adjustment means of clutch
assernbly 880 of the present invention, iHlustrating clamp spring 688 which includes nose 6428
taken generally along hine 12-12 in Figure 10,

Figure 13 s a fragmentary top view of the adjustment roeans of chutch assembly
200 of the present invention, iustrating clamp spring 668 which includes tab 663B;

Figure 14 15 a fragmentary partial cross sectional view of the adjustment means of
clutch assembly 868 of the present mvention, ilustrating clarop spring 688 which includes tab
603B taken generally along Hine 14-14 in Figure 13;

Figure 15 is a fragmentary top view of the adjustment means of clutch assembly
884 of the present invention, illustrating clamp spring 788 which includes tab 743B;

Figure 16 is a fragmentary partial cross sectional view of the adjustment means of
clutch assembly 388 of the present invention, illustrating clamp spring 788 which includes tab
7038 taken generally along line 16-16;

Figure 17 is a fragmentary top view of the adjustment means of chatch assembly
560 of the present invention, Hustrating clamp spring 8¢6 which includes tab 883B; and,

Figure 18 is a fragmentary partial cross sectional view of the adjustment means of
clutch assembly 880 of the present invention, illustrating clamp spring 808 which includes tab
8038 taken generally along line 18-18 in Figure 17.

DETAILED DESCRIPTION
{0024} At the outsct, it should be appreciated that like drawing mumbers on different
drawing views identify identical, or functionally similar, structural clements of the invention. It

is to be understood that the invention as claimed is not limited to the disclosed aspects.,
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18025} Furthermore, it is understood that this patent is not limited to the particular
methodology, materials and modifications described and as such may, of course, vary, It is also
understood that the terminoclogy used herein is for the purposce of describing particular aspects
only, and is not intended to limit the scope of the present invention as claimed.

18026} Unless defined otherwise, all technical and scientific terms used hercin have the
same meaning as commonly understood to onc of ordinary skill in the art to which this invention
belongs. It should be undersiood that any methods, devices or materials similar or equivalent to
those described hercin can be used in the practice or testing of the invention.

18027} By “non-rotatably connccted” first and scoond components we mean that the first
component 18 connected to the second component so that any time the first component rotates,
the second component rotates with the first component, and any tirae the second component
rotates, the first coroponent rotates with the second component. Axial displacement between the
first and second components is possible.

10028} Figore 1A is a perspective view of cyvlindrical coordinate systemm 18
demonstrating spatial terminology used in the present patent, The present 1nvention is at least
partially described within the context of cvlindrical coordinate systern 38, System 18 has a
longitudinal axis 1, used as the reference for the directional and spatial terms that follow. Axial
direction AD is parallel to axis 1. Radial direction RD is orthogonal to axis . Circumferential
direction CI 1s defined by an endpoint of radius R (orthogonal to axis 1} rotated about axis 1.
{329} To clarify the spatial terminology, objects 4, §, and 6 are used. Surface 7 of object
4 forms an axial plane. For example, axis 1 is congroent with surface 7. Surface 8 of object §
forms a radial plane. For example, radius 2 is congruent with surface 8. Surface # of object 6
forms a circumferential surface. For example, circumference 3 is congruent with surface 8. As a
further example, axial movement or disposition is parallel to axis 1; radial movement or
disposition 18 orthogonal to axis 2, and circumfercntial movement or disposition is parallel to
circumference 3. Rotation is described herein with respect to axis 1.

{6036} The adverbs “axially,” “radially,” and “circumferentially” arc used with respect to
an origntation parallel to axis ¥, radius 2, or circumference 3, respectively. The adverbs
“axially,” “radially,” and “circumferentially” are also used regarding orientation parallel to

respective plancs.
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16031} Figure 1B is a perspective view of object 18 in cylindrical coordinate system 18
of Figurc 1A demonstrating spatial terminology used in the present patent. Cylindrical object 18
is representative of a cylindrical object in a cylindrical coordinate system and is not intended to
fimit the claims of the present invention in any manner. Object 18 inchudes axial surface 11,
radial surface 12, and circumferential surface 13, Surface 11 is part of an axial plane; surface 12
is part of a radial planc, and surface 13 is part of a circumferential plane.

18032} Figurc 10 is a fragmentary top view of the adjustment means of cluich assembly
800 of the present invention having at lcast one cluich, of which the adjustment means
compensates for the wear of at least onc friction disc. In order to compensate for the wear of the
friction dise, clutch assembly 388 comprises a preloaded adjuster ring 548 (shown in Figare 12)
and a preloaded sensor ring 850 (shown in Figure 12) with ramps heing provided between clutch
housing 538 and lever plate 301, The adjuster ring 548 and sensor ring 558 are preloaded ina
circumiercntial divection with pressore springs such that when the friction disc becomes
inereasingly worn, the adjuster ring 540 (shown in Figure 12) and sensor ring 858 (shown
Figure 12) move in order to compensate the gap created between the pressure plate and the
friction disc.

{6033} The activation of the adjustment process is determined by sensor devices which
measure a fravel or actuating force of lever arms 562, 583, 584, 588, 386, and 588. Lever arms
502, 8563, 564, 505, 506, and 588 further include apertores 3¢2a, 563a, 804a, 5053, S586a and
838a, respectively.  The sensor devices comprise clamp spring 688 and adijustment tab 568
{shown in Figure 12). Clamp spring 608, which is operably engaged with adjustment tab 868
{shown in Figure 12}, is fixedly sccured to housing 838 of clutch assembly 588 by rivets 831 and
832

{0834} Figures 11 A-11C are perspective views of various embodiments of clamp spring
600, 708 and 808, respectively, of the present invention. It should be noted that clamp spring
600, 708 and 809 all perform identical functions. Figure 11A is a perspective view of clamp
spring 680 of the present invention, illustrating clamp spring 660 which includes nose 6828 and
tab 603B. In Figure 11A, clamp spring 608 is formed as a tripartite member fixedly secured to
housing 53¢ (shown in Figurc 10} of clutch assembly 888 (shown in Figure 10). Clamyp spring

608 inclhudes body 681, first end 602, second end 603 and third end 684, First cnd 602 of body

10
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601 inchides first ond 682A and nose 6028, First end 6824 is formed by first flat momber 608,
second flat member 686 and arcuate member 688, whereby the first and second flat members 668
and 686 arc fixedly connccted by arcuate member 688, Nose 682B is formed by first flat
member 609, sceond flat member 618 and arcuatc member 611, whereby the first and second flat
members 609 and 610 arc fixedly connected by arcuate meomber 611, First end 6062A and nosc
6028 arc fixedly connected and operably arranged to engage with adjuster ring 840 (shown in
Figurce 12) of clutch asscmbly S80 (shown in Figure 12}, It should be appreciated that nosc 6628
of clamp spring 680 prevents an uncontrolied movement of adjuster ring 548 (shown in Figure
12} prior to installation of clutch assembly 566 (shown in Figure 12) within an avtomobile.
[6035] Second end 683 of body 681 includes second end 683A and tab 683B. Sccond
end 683A is formed by flat member 612, Tab 683B s formed by first flat member 613, sccond
flat member 614 and arcuate member 618, whereby the first and second {flat members 613 and
614 arc fixedly connected by arcuate member 615, Scecond end 683 A and nose 6838 are fixedly
connected and operably arranged o engage with sensor ring 580 (shown in Figure 12} of clutch
assembly 888 (shown in Figure 12). It should be appreciated that tab 603B of clamp spring 668
prevents an uncontrolled movement of seosor ring 838 (shown in Figure 12) after mstallation of
clutch assembly 848 (shown in Figure 12) within an antomobile.

18036] Third end 684 of body 681 1s formed by first flat member 616, second flat
member 618 and arcuate member 619, whereby the first and second flat members 616 and 618
are fixedly connected by arcuate member 689, Body 681, first end 8824 and sccond end 683A
of clamp spring 608 further inchide apertures 661a, 662a and 603a, respectively.

{80337} Figure 11B is a perspective view of another embodiment of clamp spring 788 of
the present invention, illustrating clamp spring 788 which includes nose 7828 and tab 783B. In
Figure 11B, clamp spring 788 is formed as a tripartitc member fixedly secured to housing 538
{shown in Figure 12} of clutch assembly 568 (shown in Figure 12}, Clamp spring 786 includes
body 741, first end 782, second end 763 and third end 704. First end 762 of body 781 is
compriscd of first end 702A and nose 762B. First ond 7824 is formed by first flat member 765,
second flat member 786 and arcuate member 788, whereby the first and second flat members 785
and 786 arc fixedly connccted by arcuatc member 788, Nosc 762B is formed by first flat

member 749, second flat member 718 and arcuate member 711, whereby the first and second flat
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members 709 and 718 are fixedly connected by arcuate member 711, First end 762A and nose
7628 arc fixedly connected and operably arranged to engage with adjuster ring 856 (shown in
Figurce 12) of clutch asscmbly S80 (shown in Figure 12). It should be appreciated that nose 7628
of clamp spring 780 prevents an uncontrolied movement of adjuster ring 548 (shown in Figure
12} prior to installation of clutch assembly 566 (shown in Figure 12) in an automohile.

[6038] Second end 703 of body 761 includes second end 783A and tab 703B. Sccond
end 703A is formed by flat member 712, Tab 783B is formed by first flat member 713, sceond
flat member 714 and arcuatc member 718, whereby the first and sccond flat members 713 and
714 are fixedly connected by arcuate member 718, Sccond cnd T83A and tab 7838 are fixedly
connected by arcuate member 716 and operably arranged to engage with sensor ring 548 (shown
in Figare 12} of clutch assembly 568 (shown in Figure 12). It should be appreciated that tab
T83B of clamp spring 788 prevents an uncontrolled movement of sensor ring 858 (shown in
Figure 12) after installation of clutch assembly 868 (shown in Figure 12} in an automobile.
[6039] Third end 784 of body 781 is formed by first flat member 718, second flat
member 719 and arcuate member 728, whereby the first and second flat roembers 718 and 719
are fixedly connected by arcuate member 728, Body 781, first end 782A and second end T83A
of clamp spring 708 further inchide apertures 781a, 7682a and 783a, respectively.

{340} Figure 11 is a perspective view of a further embodiment of clamp spring 866,
ilustrating clamp spring 848 which includes B82B and tab B83B. In Figure 11C, clamp spring
804 1s formed as a tripartite member fixedly secured to housing 838 (shown in Figure 12) of
clutch assembly 388 (shown in Figure 12). Clamp spring 388 inclhudes body 801, first end 842,
sccond end 883 and third ond 884, First end 882 of body 801 includes first end 842A and nose
8028, First end 882A is formed by first flat member 8058, sccond flat member 886 and arcuate
member 888, whereby the first and second flat members 865 and 846 arc fixedly connected by
arcuate member 888, Nose 8028 is formed by first flat member 809, second flat member 818
and arcuate member 811, whereby the first and sccond flat mombers 889 and 818 are fixedly
connected by arcuate member 811, First end 882A and nosc 862B are fixedly connected and
operably arranged to engage adjuster ring 588 {shown in Figure 12} of cluich assembly 588

{shown in Figure 12). It should be appreciated that nose 882B of clamp spring 860 prevents an
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uncontrolled movement of adjuster ring 548 (shown in Figure 12} prior to installation of clutch
assembly 500 (shown in Figure 12} in an antomobile.

{0041} Second end 803 of body 881 inchudes sccond end 883A and tab 803B. Sccond
cnd 803 A is formed by flat member 812, Tab 803B is formed by flat momber 813, Sccond ond
803A and tab 803B arc fixedly connected and operably arranged to cngage scnsor ring 548
{shown in Figurc 12} of clutch assembly 588 (shown in Figure 12). ¥t should be appreciated that
tab 8838 of clamp spring 888 prevents an uncontrolied movement of sensor ring 556 {(shown in
Figurc 12} after installation of clutch assembly 868 (shown in Figure 12) in an automobile.

18042} Third end 804 of body 881 is formed by first flat member 814, sccond flat
member 818 and arcuate member 816, whercby the first and second flat members 814 and 818
are fixedly connected by arcuate member 816. Body 881, first end 882A and second end 803A
of clamp spring 888 further include apertures 881a, 862a and 803a, respectively.

{08043} Figure 12 18 a fragmoentary cross sectional view of the adjustment means of clutch
assermbly 508 of the present invention having clamp spring 680 (shown in Figure 11A) with nose
6028 taken along line 12-12 m Figure 10, In Figure 12, clamp spring 680 (shown in Figure
1A} which includes nose 642B (shown in Figure 1A} prevents an unconirolled movement of
the adjustment means of clutch assembly 880 when in an uninstalled state by operatively
applying a load to adjuster ring 5340 and thereby preventing an axial movement of adjuster ring
540. The nose 6828 of clamp spring 68¢ (shown in Figure 1 1A} inchudes first flat member 889,
second flat member 618 and arcuate member 611, and the first and second fiat members 809 and
810 are fixedly connected by arcuate member 611, Sccond flat member 618 of nose 642B of
clamp spring 688 (shown in Figure 11A} engages with adjuster ring 848 of clutch assembly 566.
Clamp spring 608 (shown in Figure 11A} is positioned between lever plate 881 and housing 838
of clutch assembly 588, Clamp spring 688 (shown in Figure 11 A} is fixedly sccured to housing
836 of clutch assembly 888 by rivets 831 and 832 (shown in Figure 10). It should be appreciated
that nose 6628 of clamp spring 8¢ (shown in Figure 10} prevents an uncontrolled movement of
adjuster ring 84¢ prior to installation of clutch assembly 868 in an automobile.

10044} The Adjustment tab 868 is fixedly secured to sccond flat member 606 of first end
602 A of first cnd 682 (shown in Figure 11A) of body 661 (shown in Figure 11A) of clamp spring
600 (shown in Figurc 11 A} by bolt 833, which passcs from adjustment tab 568 through aperture

i3
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6022 (shown in Figure 11A) of second flat member 686 of first end 682A. The first end $602A
further includes first flat member 685, second flat member 606 and arcuate member 608,
whereby the first and sccond flat members 685 and 666 are fixedly sccured by arcuate member
608. The adjustment tab 560, which is fixedly sccured to clamp spring 608 (shown in Figure
11A), is also engaged with lever plate 561, Clamp spring 660 (shown in Figurce 11A) and
adjustment tab 860 measurce the travel of lever arms 502, 883, 504, 585, 546, and 588 (shown in
Figure 10).

[0045] Throughout the lifetime of clutch assembly 568, the distance between the pressure
plate and the friction disc should romain constant. However, as the chlutch disc becomes
increasingly worn, the distance between the pressure plate and the friction disc increases which
in turn results in an increase in the load or actuating force placed on lever arms 802, 503, 504,
505, 506 and 508 (shown in Figure 10) necessary o engage the pressure plate with the friction
disc. The adjustment tab 568, which 1s fixedly secured to clamp spring 680 (shown in Figure
1A} and places a predefined load on sensor ring 888, senses the amount of wear or distance
between the pressure plate and the {riction disc. The adjustment tab 568 18 further placed over
iever plate 861, whereby an increase in the travel necessary to engage the pressure plate with the
friction dise {larger than the gap between adjustment tab 860 and lever plate 881) produces a
higher axial movement of lever plate 381, engaging adjustment tab 8§68, Since adjustment tab
560 15 also fixedly secured to clamp spring 688 (shown in Figure 114}, the axial movement of
lever plate 801 causes adjustment tab 860 and clamp spring 688 (shown i Figure 11A) to
undergo a travel or distance equal to the increase in distance between the pressure plate and the
worn friction disc.

{6046} To compensate for the increased travel or distance between adjustment tab 568
and sensor ring 858, and thus an increasce in the distance necessary for the pressure plate to
engage with the friction disc, sensor ring 8§50 moves axially o reengage with adjustment tab 568,
As sensor ring 558 reengages with adjustment tab 568, adjuster ring 848 simultancously moves
axially a distance cqual to the distance traveled by sensor ring 886, As adjuster ring 558 moves
axially, adjustment means {comprising adjuster ring 540, sensor ring 8588, clamp spring 688

{shown in Figure 1A}, adjustment tab 568 and lever plate 801} is moved axially a distance
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cquivalent to that traveled by adjuster ring 548 and scnsor ring 538, such that the distance
between the pressure plate and the friction disc remains constant,

[0047] Figurcs 13-18 show clutch assembly 868 with various embodiments of a clamp
spring 680, 700 and 800 having tab 6038, 7038 and 803B, (shown in Figurcs 11A, 1IB and
11CY respectively,  Figure 13 is a fragmentary top view of the adjustment means of clutch
assembly 568 of the present invention, illustrating clamp spring 686 which includes tab 603B. It
should be appreciated that clamp spring 606 and tab 6038 arc a single, unificd structure. In
Figurc 13, tab 6838 further prevents an uncontrolled movement of sensor ring 586, With
housing 530 removed, aperture 603a of clamp spring 608 can be seen. Sccond end 603A of
second end 683 of clamp spring 688 is fixedly secured to housing 538 (shown in Figure 10) by
rivet 831 (shown in Figure 10}, which passes through aperture 643a. Flat merober 612 of second
end 603A and first flat merober 613 of tab 6838 lic perpendicular fo the plane of axis of second
flat member 614 of tab 683B. As clutch assembly S84 rotates about an axis of rotation, second
flat member 614 of clamp spring 680 cngages sensor ring 580 fo center the sensor ring and
prevent an uncontrolled movement within a plane perpendicular to the axis of rotation of clutch
asserobly 564,

{8048} Figure 14 18 a fragmentary partial cross section of the adjustment means of chiteh
assembly 8§68 of the present invention, tlustrating clamp spring 688 (shown in Figure 13) which
includes tab 6838 taken generally along line 14-14 in Figure 13, ¥t should be appreciated that
clamp spring 688 {shown in Figure 13} and tab 683B form a single, unified structure. In Figure
14, tab 6838 of clamp spring 688 (shown in Figure 13} engages with sensor ring 88¢ of chutch
assembly 506. Tab 683B cngages sensor ring 888 of clutch assembly 888 o center sensor ring
850 as sensor ring 158 moves within the axis of rotation clutch assembly 546, Tab 683B is
formed by first flat member 613, second flat member 614 and arcuate member 615, whereby the
first and sccond flat members 613 and 614 are fixedly connected by arcuate member 615
Second end 683A (shown in Figure 11A), comprising first flat member 612 (shown in Figure
11A} and tab 6038 arc fixedly connected and operably arranged to engage with sensor ring 858
of chutch assembly 868, Flat member 612 {shown in Figure 11A)} of sccond end 683 A (shown in
Figurc 11A) and first flat member 613 of tab 6038 lic perpendicular to the planc of axis of
second flat member 614 of tab 6038.
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{08049} Figure 15 is a fragmentary top view of the adjustment means of chatch assembly
860 of the present invention, illustrating clamp spring 708 which includes tab 783B. It should be
appreciated that clamp spring 788 and tab 703B arc a single, unificd structurc. Tab 7038 further
prevents an uncontrolled movement of sensor ring 588, With housing 830 removed, aperture
7032 of clamp spring 760 can be seen. Sccond end 783A of second end 783 of clamp spring 708
is fixedly secured to housing 530 (shown in Figure 10} by rivet 831 (shown in Figure 10), which
passcs through aperturc 7803a. Flat member 712 of sccond end 783A and first flat member 713
of tab 7838 lic perpendicular to the planc of axis of second flat member 714 of tab 783B. Ag
clutch assembly 806 rotates about an axis of rotation, sccond flat member 714 of clamp spring
T80 cngages sensor ring 858 to center the sensor ring and prevent it from moving within a plane
perpendicular to the axis of rotation of clutch assembly 5640,

{0050} Figure 16 18 a fragmentary partial cross section of the adjustroent roeans of cluteh
assembly 868 of the present invention, tllustrating clarp spring 768 (shown in Figure 15) which
includes tab 783B taken generally along line 16-16 in Figure 15, ¥t should be appreciated that
clamp spring 780 (shown in Figure 15) and tab 703B arc a single, onified structure. In Figure
16, tab 783B of clamp spring 788 (shown in Figure 15) is engaged with sensor ring 838 of cluich
assembly 548, Tab 7838 cngages with sensor ring 888 of clutch assembly 588 to center sensor
ring S50 as sensor ring 888 moves within the axis of rotation of clutch assembly 888, Tab 7838
is formed by first flat member 713, second flat member 784 and {irst arcuate member 718,
whereby the first and second flat members 713 and 714 are fixedly connected by arcuate member
718, Second end T3A, comprising flat member 712 and tab 7838 are fixedly connected by
arcuate member 716 and operably arranged to engage with sensor ring 888 of clutch assembly
8566. Flat momber 712 of sccond end 783A and first flat member 713 of tab 7838 lie
perpendicular to the plane of axis of second flat member 714 of tab 7438,

{6051} Figure 17 is a fragmentary top view of the adjustment means of clutch assembly
S04 of the present invention, illustrating clamp spring 866 which includes tab 883B. It should be
appreciated that clamp spring 880 and tab 8038 arc a single, unified structure. Tab 883B further
prevents an unconirolied movement of sensor ring 888, Tab 8038 cngages with sensor ring 85§
of clutch assembly 568 to conter scnsor ring 888 as sensor ring 556 moves within the axis of

rotation of clutch assembly 506. Tab 8038 is formed by flat member 813, Sccond ond 803A,
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comprising flat member 812, and tab 8038 are fixedly connected and operably arranged to
engage with sensor ring 3588 of clutch assembly S566.

10052} Figurc 18 is a fragmentary partial cross scction of the adjustment means of clutch
assembly 8568 of the present invention, illustrating clamp spring 869 (shown in Figure 17) which
includes tab 8638 taken generally along line $18-18 in Figure 17. It should be appreciated that
clamp spring 800 (shown in Figurc 17) and tab 80G3B arc a single, unified structure. In Figure
18, tab 8038 of clamp spring 808 15 cngaged with sensor ring 8§50 of clutch assembly 560, Tab
8038 cngages with scansor ring 858 of clutch assembly 580 to center scnsor ring 556 as scnsor
ring 186 moves within the axis of rotation of clutch assembly 566, Tab 803B is formed by flat
member 813, Sccond end 883A, comprising flat member 812 and tab 803B are fixedly
connected and operably arranged to engage with sensor ring 858 of clutch assembly 508, Flat
member 811 of second end 883A and first flat member 812 of tab 803B hie perpendicular to the

plane of axis of second flat member 813 of tab 8438,
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CLAIMS

What We Claim s:

1. A clutch assembly for transferring a torque between a flywheel of an cngine and a
transmission in a motor vehicle, said clutch assembly comprising a housing, a pressure plate
fixedly secured to said housing, said pressure plate operatively arranged to cause a friction clutch
disc to rotate said flywheel, wherein said pressure plate is arranged for rotation about an axis of
rotation, wherein said pressure plate is axially movable relative to said axis of rotation, and
including actuation means for engaging and discngaging said clutch, an adjustmoent means
operatively arranged to adjust travel of said pressure plate and said friction clutch dise, and a
phurality of lever arms, operatively arranged to amplity force within said cluich asserbly, said
adjustment weans comprising a clamp spring having a first end operatively arranged {o prevent
an uncontrolled mwovement of the adjustment means and a second end operatively arranged fo
center the adjustment means within the cloich assembly.

2. The chutch assembly as recited in Claim 1, wherein said first end comprises a nose

operatively arranged to engage said adjustment means.

o

Iad

3. The cluich assembly as recited in Clairn 2, wherein said nose applics a load to an adjuster
ring of said adjustment means.

4. The chutch assembly as recited in Claim 2, wherein said nose comprises a first flat
member, a second flat member and an arcuate member, said first and second flat members
fixedly connected by said arcuate member,

5. The clutch assembly as recited in Claim 1, wherein said second end comprises a tab
operatively arranged to engage said adjustment means.

6. The chutch assembly as recited in Claim 5, whercin said tab is operatively engaged with a
sensor ring of said adjustiment means.

7. The clutch assembly as recited in Claim 5, wherein said tab compriscs a first flat
member, a second flat member and an arcuate member, said first and second flat members
fixedly connected by arcuate member.

8. A clamp spring for a clutch assembly, comprising:

a first end operatively arranged to prevent an uncontrolled movement of an adjustment means

and a second end operatively arranged to center an adjustment means within a clutch assermbly.
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9. The clamp spring as recited in Claim &, whercin said first end comprises a nose
operatively arranged to ongage said adjustment means.

10. The clamp spring as recited in Claim 9, wherein said nose applies a load to an adjuster
ring of said adjustment means,

1. The clamp spring as recited in Claim 9, wherein said nose comprises a first flat member,
a second flat member and an arcuate member, said first and second flat member fixedly
connected by arcuate member.

12, The clamp spring as recited in Claim §, wherein said sccond cnd comprises a tab
operatively arranged to engage said adjustment means.

{3. The clamp spring as recited in Claim 12, wherein said tab is operatively engaged with a
sensor ring of said adjustment means.

4. The clutch assembly as recited in Claim 12, wherein said tab comprises a first flat
member, a sccond flat member and an arcuate member, said first and second flat members
fixedly connected by arcuate member,

15, A clamp spring for a clutch asserably, comprising:

a first end operatively arranged to prevent an uncontrolled movement of an adjustment means
and a second end operatively arranged to center an adjustment means within a cluteh assembly.
16.  The clamp spring as recited in Claim 15, wherein said first end comprises a nose
operatively arranged to engage said adjustment means.

17.  The clamp spring as recited in Claim 16, wherein said nose applies a load to an adjuster
ring of said adjustment means.

i8. The clamp spring as recited in Claim 16, wherein said nose comprises a first flat member,
a second flat member and an arcuate member, said first and second flat member fixedly
connected by arcuate member.

9. The clamp spring as recited in Claim 15, whercin said second end comprises a tab
operatively arranged to engage said adjustment means.

24 The clamp spring as recited in Claim 19, wherein said tab is operatively engaged with a
sensor ring of said adjustment means.

21 The clamp spring as recited in Claim 19, wherein said tab comprises a first flat member, a

sccond flat member, a first arcuate member and a second arcuate member, said first and second
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flat members fixedly connected by first arcnate member, said first flat member fixedly connected
to said second arcuate member.

22. A clamp spring for a clutch assembly, comprising:

a first end operatively arranged to prevent an uncontrolled movement of an adjustment means
and a sccond end operatively arranged to center an adjustment means within a clutch assembly.
23. The clamp spring as recited in Claim 22, wherein said first end comprises a nose
operatively arranged to engage said adjustment means.

24, The clamp spring as recited in Claim 23, wherein said nosc applies a load to an adjuster
ring of said adjustment means.

25, The clamp spring as recited in Claim 23, wherein said nose comprises a first flat member,
a second flat member and avn arcuate member, said fust and second flat member fixedly
conuected by arcuate member,

26. The clamp spring as recited in Claim 22, wherein said second end comprises a tab
operatively arranged to engage said adjustment means,

27. The clamp spring as recited in Claim 24, wherein said tab is operatively engaged with a
sensor ring of said adjustment means.,

28, The clamp spring as recited in Claim 12, wherein said tab comprises a flat member
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