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George E. Pope, Bridgeport, Conn., assignor to
Raybestos-Manhattan, Inec., Bridgeport, Conn.,
a corporation of New Jersey

Application December 6, 1933, Serial No. 701,162 .

2 Claims.

This invention relates to improvements in
clutch plate constructions and refers specifically
to the provision of a clutch plate construction
which permits a relatively resilient or cushioned
engagement between a driving and driven mem-
ber without sacrificing the efficiency of the fric-
tion facings or shortening the life of said facings.

The advantages and desirability of a resilient
or cushioned engagement between the driving
and driven member or members of a clutch mech-
anism are well recognized. Many constructions
have heretofore been proposed which have been
designed to impart resiliency or smoothness of
engagement to clutches, but in substantially all
Instances the cushioning effect secured has been
obtained at a sacrifice of efficiency and through
subjecting the friction facings to excessive local
wear.

One of the most common forms of prior art
constructions which is in general exemplary of
all of the rest comprises the provision of one or
more clutch plates, the face or faces of which
adjacent their periphery are distorted, corrugated
or portions are struck up to form cantilever
springs over which the friction facings are mount-
ed. The friction facing thus more or less con-
forms to the irregular base upon which it is
mounted and consequently presents a series of
high and low areas or undulations. These undu-
lations are, of course, purposely formed so that
when the clutch ring or rings are brought into
contact with the facings, said rings initially con-
tact the high portions of the facings which, being
supported by resilient tongues or corrugations,
offer a degree of resiliency to the engagement.
However, it can readily be seen that the clutch
facings used in this manner are subjected to
abnormal local wear at said high portions and
the life of the facings is thereby materially re-
duced.

In my invention, resiliency is obtained in en-
gagement of the driving and driven members
without sacrificing the life of the friction fac-
ings, initial contact as well as contact through-
out the entire throw of the clutch rings, of the
entire area of said rings and the entire area of

. 'said facings being obtained.

50

. may be mountqd upon the outer faces of said

Briefly described, my invention comprises the
provision of a pair of parallel clutch plates

mounted upon a hub, the faces of said plates

adjacent their peripheries being provided with
struck up cantilever tongues which extend in-
wardly so as to-obtain contact between the
tongues and the opposite plate. Clutch facings

(CL 192—52)

plates adjacent the plate peripheries and inas-

much as said outer faces are flat, said facings
are maintained in flat condition. Conseqtiently,
when pressure is applied to the facings by the
‘clutch rings the entire areas of said facings are
brought into contact with said rings, and resil-
iency is obtained by flexing the cantilever tongues
against the inner opposite faces of the plates.

Other objects and advantages of my invention
will be apparent from the accompanying draw-
ings and following detail description.

In the drawings, Fig. 1 is a top plan view, parts
being broken away of an embodiment of a clutch
plate comprising my invention.

Fig. 2 is a sectional view taken on line 2—2 of
Fig. 1.

Fig. 3 is a sectional view taken on line 8—3 of

Fig. 1,

Fig. 4 is a fragmentary sectional view of s
modified form of hub attachment.

Fig. 5 is a fragmentary sectional view, showing
the cantilever tongues initially compressed,

Fig. 6 Is a view similar to Fig. 1 illustrating a
modified form of means for limiting movement
of the plates. :

Fig. 7 is a sectional view taken on line 7—1 of

Fig. 6.

Fig. 8 is a detail plan view of one of the plate
movement limiting lugs.

Figs. 9, 10, 11 and 12 are fragmentary top plan
views illustrating modified shapes of cantilever
tongues.

Fig. 13 is a view similar to Fig. 1, illustrating
my invention used with a clutch plate having
torsion springs. .

Fig. 14 is a sectional view taken on lne 14—14
of Fig. 13,

Fig. 15 is a graph showing various pressure-
deflection curves. . :

Referring in detail to the drawings, | indi-
cates a clutch plate constructed according to the
concepts of ‘my invention. ‘The plate | com-~
prises hub 2, the internal portion of wkich may
be provided with splines 3 which are adapted to
engage the splines of a clutch shaft (not shown)
whereby said clutch plate is slidable but non-
rotatable upon said clutch shaft. An annular
flange 4 may extend from the outer surface of
the hub 2 and may be formed integral with said
hub, said flangé being provided with radially
spaced openings for the reception of rivets 5.
Each of the rivets § may be of restricted diameter

throughout a substantial portion of its length .

as indicated at 6 and 7 in Fig. 2, an intermediate
portion of said rivet being enlarged as shown at 8.
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A pair of disks 8 and 10 may be mounted upon
hub 2, said disks being preferably constructed of
metal or other suitable material which has suffi-
cient strength to meet the conditions under which
the plate is used. Disk 9 may be provided with
5 plurality of apertures so spaced and of such
diameter as to permit the insertion of the por-
tion 6 of the rivets 5. When disk 9 is mounted
upon hub 2, the inner portion of said disk may

be confined between the annular flange 4 and -

the enlarged portions 8 of each of the rivets. In
this manner disk 9 is rigidly mounted upon hub 2.
Disk {0 may be provided with a plurality of
apertures suitable in size to fit over the enlarged
portions 8 of rivets 5. An annular ring i{ may
be provided with a plurality of radially spaced
apertures adapted to receive the restricted por-
tions 7 of each of the rivets. It can readily he
seen that ring {f, which is confined between the
enlarged portions 8 and the heads 12 of the rivets
5, will be maintained rigid with respect to hub 2.
The arrangement is such, however, that disk 10
may have limited movement with respect to
disk 9, the outer movement being restricted by
ring 11. The purpose of this construction will
be hereinafter more fully described. }

A plurality of tongues i3 may be struck up
from the surfaces of the disks 9 and 10 adjacent
their outer peripheries, said tongues being spaced
on opposite disks in staggered relationship. The
tongues 13 struck up from disk 9 may extend in-
wardly toward disk 18 and, the tongues {3 struck
up from disk i@ may extend inwardly toward
disk 9 so that a portion of the tongues from
one disk contacts a portion of the plane surface
of the opposite disk. In this manner the disks ¢
and 18 are maintained in spaced relationship
with respect to each other.

An annular friction facing 14 may be mounted
upon the outer face of disk 9 and in like manner
a friction facing 15 may be mounted upon a cor-
responding portion of disk 10, the facings {4 and
15 being constructed of a material having desir-
able frictional characteristics. As shown best in
Figs. 1 and 2, the friction facing {5 may be main-
tained upon the face of disk {8 by means of
rivets 16, said rivets being disposed in staggered
relationship upon an inner and outer radius, as
shown best in Fig. 1. The head {7 of each of the
rivets {6 may be positioned on the inner face of
disk 10 and the expanded portion {8 of said rivels
may be positioned in recesses provided in the face
of the friction material 15. An aperture {9 may
bé provided in disk 9 at a point opposite each of
the rivet heads {7. In addition, an aperture 26
may be provided in the facing 16 adjacent each
aperture {9. The friction facing {4 may be
mounted upon disk 8 by means of rivets 21, the
heads 22 of said rivets being positioned adja-
cent the outer face of disk {8, facing {5 being
provided with apertures 23 adjacent each of said
rivets. 'The expanded portion 24 of rivets 21
may be positioned in recesses provided in the
face of friction material §4. The arrangement
is such that friction facing {4 is rigidly mounted
upon disk 9, the same being confined between
the expanded portion 28 of the rivets 2{ and
shoulders 25 of said rivets. However, head 22 of
each of the rivets 21 merely limits outward move-
ment of disk 18 with respect to disk 8, disk (0
being movable toward disk 8.

It can readily be seen that by means of the

' struck-up tongues {3, disks 9 and {0 are main-

tained in spaced relationship, the outward move-
ment of disk 18 with respect to disk 8 being lim-~
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ited by the heads 22 of rivets 21 and by ring il.
Consequently, disks 9 and {0 and, hence, fric-
tion facings 14 and 15, are normally maintained

in fixed parallel relationship with respect to each

other.

In operation, plate { may be slidably mounted
upon the clutch shaft, the facings 14 and 15
being respectively positioned adjacent a driv-
ing member and a pressure actuated clutch
ring (not shown). The driving member, of
course is to be connected to the clutch
shaft through the medium of the clutch plate.
In the usual automobile clutch mechanism, the
clutch ring is normally in contact with one of
the friction facings impelling the clutch plate
and the opposite friction facing into contact with
another clutch ring or into contact with the fiy-
wheel of the internal combustion engine. When
the clutch pedal is depressed, the pressure upon
the clutch plate is relieved and consequently no
connection exists between the internal combus-
tion engine and the clutch shaft.

It can readily be seen that in using the clutch
plate { when pressure of the clutch ring is ex-
erted upon one of the friction facings tending
to bring the opposite facing into contact with
the driving member, the cantilever tongues {83
are flexed between the adjacent disks 8 and (6.
In this manner a degree of resiliency is imparted
to the clutch connection.

' As a feature of my construction, the facings
14 and 15 are applied to the outer surfaces of the
respective disks 9 and (0, said surfaces being rel-
atively flat.. Inasmuch as the cantilever tongues
13 are struck up inwardly from the facing, no
high spots are produced upon the friction sur-
faces of the facings and, consequently, said sur-
faces are maintained in a flat condition. It can
readily be seen, therefore, that the entire area
of each of the facings 14 and {5 is brought into
contact with respectively, the driving member
and the clutch ring. This is true even at the
initial contact of the clutch ring with the clutch
facing. In this manner a smooth cushioned en-
gagement is secured and since the entire area
of the clutch facings are utilized, the life of said
facings is accordingly not sacrificed. By means
of the rivets 2 and the rivets §, disk' {8, when
pressure is applied to the facings 18 and 15, is

free to move in such a manner as to maintain

the surfaces of said facings in parallelism. This,
of course, further tends to obtain engagement
of the entire area of the facings with the entire
area of the driving member and the pressure
member.

Referring particularly to Fig. 4, a slightly mod-
ified form of attachment of disks § and 10 to
hub 2 is shown. Flange 4 carried by hub 2 may
be provided with a plurality of radially spaced
apertures for the reception of rivets 26 which are
of uniform diameter thoughout their length.
Disks 8 and {0 may be mounted upon hub 2 and
may be confined between the annular flange a
and ring {1, said disks being spaced from each
other by means of an annular spacer 27 which
may be provided with radially spaced apertures
through which rivets 26 are adapted to pass. The
remaining construction of the clutch plate may
be similar to the structure of plate i. In this

construction, when pressure is applied to fac- 7

ings 14 and 15, disks 9 and (0 being fixed at the
hub 2, will be slightly flexed.  However, said disks
possess sufficient inherent resiliency to permit
said facings to be maintained substantially par-
sllel when pressure is applied. This is particu-
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larly true when it is considered that the spac-
ing between disks 9 gnd 10 is relatively slight as
compared with the radius of said disks. In many
instances this form of mounting may be pre-
ferred.

Referring particularly to Figs. 6, 7 and 8, a
slightly modified means of limiting the spacing
of the disks is shown. In this modification the
hub construction and the means for mounting

3

Rings 37 and 38 may be provided with a plural-
1ty of apertures 44, lugs 45 being struck up at an
angle from said rings. Disks 40 and 81 may also
be provided with apertures 41 corresponding in
position and number to apertures 44. A coil
spring 48 may be positicned within apertures 44
and 417, said springs being maintained within said
apertures by means of lugs 45. The springs 48
may be in expanded condition and the ends there-

(>

tﬁe \disi:s ;fon 2saiddhl\;b l'rrlialy gflfsimﬂar lt)o that :(f’ may 14)? in contact with opx;oslte edges of disks 10
.shown in Figs, 2 and 4. € disks may be pro- and 41 and rings 37 and 38 defining apertures-
vided with struck-up cantilever tongues (3 simi- 44 and 47 respectively.
lal»r tgo ‘the Ttl‘lmglllﬁs ge};cribed iix:1 ct?iun;ti:rrlxl vggg Th;a1 faces gf disks 40 and 41 ad&iacent the outer
pla . € only difference € construc peripheries thereof may be provided with struck-
resides in the substitution of members 28 for riv- ‘yp tongues 49, similar to tongues 13 and the func- 15
gits 21, seu'ci1 mien::bexif1 pii'lformm%i the iidame f\:)l;C- tion of said tongues is identical with the function
on as sald rivets, in other words, said members of tongues 13. Priction facings 14 and 15 identi-
are adapted to limit the movement of disks 8 and cal with the facings utilized in plate | may be
i0 away from each other. In the emquiment mounted in an identical manner as the facings
she:ow}r)le int Fig;. 6,;7 and diSS,ka' :eritifi t;ilf tongues 28  op plate I, and the outer movement of said disks 20
may be struck up from * which may corre- may be restrained in the same manner as with
spond to disk 0. Disk 9’ which corresponds t0  the gisks 9 and 10.
d,ifk :hm.i'if Sekpﬁgvﬁ?gxshz gp:;‘é“ﬂ‘:f :?id.;lt)l%‘t); l Th; opezation of plate 32 in a clutch mechanlism
site the struck- » 1s substantially similar to the operation of plate
f%cjgicge rf ?a??ﬁ Srlzg ;?: pl;m%iifvgig ;pglr;ﬁevseg | 1. Facings 14 and 15 are maintained in parallel- 25
al 2 Y. " ism during engagement and sli of the advantages
tion each clutch facing 14 and 15 is secured upon  of plate ! are also inherent in plate 32. In addi-
the disks 9’ and 10’ by means of rivets 16 in a tion, the construction is such that torsional resil-
manner identical to the securing of facing 5 iency is also obtained. It can readily be seen that
upon disk 10 in plate . when pressure is applied to facings 14 and 15 and 30
In assembling the form of my invention shown motion of rotation is impsrted to the clutch
In Figs 6, 7 and 8, tongues 29 struck up from disk  plate 32, o slight rotational movement of disks
10 may be inserted In apertures 30 provided in gg ang 41 takes place independent of hub 33,
djstlii o m:%o’gi l?lg”ysth:ntbe Shgh?g mgatgg When the rotational force is first applied, disks )
Wwith respec SK 97 s0 as o cause tongues 40 and 4! are shifted against the compression of 35
to overlap those portions of disk 9 adjacent aper-  springs 4g, the opposite ends of said springs abut-
tures 36, bringing the disks 8’ and (0’ into the ting rings 37 and 38. This relative movement, of
position shown in Fig. 7. When this relative posi- course, is permitted by the oversize apertures 42
tion is obtained the rivet apertures in the disks  gyrrounding rivets 39, Consequently, clutch plate
9’ and 10’ adjacent hub 2 will be found to'be in 82 in addition to possessing a degree of axil re- 40
coincidence a,,nd sald’nvets may be 'ada.pted to siliency due to springs 49, also possesses g degree
secure disks 9" and 10’ upon said hub in the man- of torsional resiliency. Hence, the engagement
ner described In conjunction with plate 1. 1t of & clutch having a clutch plate or clutch plates
ca.nﬁreaddiilyksbeg seendt:?ga:t ti)réuigi:pfs;):en& ;’fmﬁ s,i::ll-x of this construction is extremely cushioned and i
vention disks 8’ and 18, beir . “velvety.” °
other by means of the cantilever tongues 18’, are Refegring particularly to Fig, 15, a graph is
free to move toward each other when said tongues shown, drawn with pounds pressure as abscissae,
s s o s e o g 1o ot LIS 1 (e prng Dreof the i i
) against the friction facing and percentage de- ;
se_apa,ra.te from each other, the movement of the flection or collapse of the friction member as 50
disks away from each other is limited by tongues ordinates. In the usual automobile clutch mech-
28. : ) enism the spring pressure is substantially pro-
other mosined fom o my roenion s shoga gy  POTAOnEe Io movement of the luon peds” 4
t . curve plotted between these coordinates deter- _
utilized in conjunction with a clutch plate 32 mines the engaging characteristics of the clutch 57
having torsional resiliency. The plate 82 may mechanism in regard to smoothness of engage-
comprise hub 88 having splines 34 upon its inter- ment, for instance, curve A illustrates the char-
nal portion and an annular outwardly extending acteristics of a clutch the friction member of
gfﬁ‘;i t%. fFl:Ejg:n y%sx!)r;.?:zdbea ;ﬁ;ﬁ:‘ifgtehi which is deflected or collapsed more or lesslzgp- 60
y 0L T¢ : idly. As can be observed from the curve, 100
reception of rivets 36 which may be adapted to deflection is reached early in the travel of the
;eicn‘fgrse g?”ﬁ;‘é %ﬁnﬂ:‘; &Pg;rﬁziggg ?gtff h“ba?& clutch pedal considering that 13:(;) poCunds 1; 11;he
radi maximum spring pressure exerted. Curve n-
spaced apertures adjacent their outer peripheries dicates a chl;tch mechanism having more desir- _
for the reception ofirivets a9. At 1’xlssz,ir of dlsxk'is 40 gble engaging characteristics, the engagement be- 69
g?i rf c: ;gaga line ;a;g %iigegtg;e’gade § i?;cr;iedi:f: Ing more or less gradusl, complet? (t:gllap?eto;
¢ ; i tained until the clute
their width with relatively enlarged apertures 42 g:g:lc tﬁ’; ?gire?f;:ilgsu?stantiall;n% of its total
which correspond in number and specing to rivets distance. Curve C indicates the engegement .
88. Rivets 38 may be relatively enlarged interme- ce. . . 10
diate their lengths, as shown best at 68 in Fig. 14, characteristics of & clutch mechanism which is
whereby plates 87 and 38 are maintained in spaced €ven superior to that indicated by curvet B. :l[t
relationship. The diameter of the enlarged por- can be seen from curve C that engagement is rel-
tion 48 of the rivets 89, however, is less than the atively gradual and that complete deflection or
collapse of the friction member does not occur 76

diameter of the apertures 43,
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until almost maximum spring pressure has been
exerted. Both curves B and C are exemplary
of the characteristics of clutch plates similar to
plate { or plate 32, whereas curve A is exemplary
of the characteristics of a clutch having the con-
ventional type clutch plate. -

Referring particularly to Figs. 9, 10, 11 and 12,

clutch disks having different shaped cantilever

tongues are shown. In the form shown in Fig. S,
the clutch disk 50 is provided adjacent its outer
periphery with trapezoidal struck-up tongues 54,
said tongues being struck up in a manner similar
to tongues 13 and 49 in plates | and 32. Friction
facings 52 may be mounted upon the fage of each
of the disks 58 in a manner similar to the mount-
ing of facings 14 and (5 hereinbefore described.

In Fig. 10, clutch disk 53 may be provided with
tongues 58 which may be rounded at their cor-
ners. Clutch disk 55 may be provided with
tongues 56, each of which may comprise a plu-
rality of separate cantilever strips §1, 58 and 89,
the strips being of different length. In Fig. 12,
disk 60 may be provided with tongues 6f, the
tongues being cut at their ends in a stepwise man-
ner as shown best at 62 in Fig. 12,

As can be readily seen, inasmuch as the clutch
disks are maintained in spaced relationship by
means of the struck-up tongues, and as is well
known, the deflection of the usual cantilever beam
is dependent upon its length, area and cross sec-
tional dimensions, means is provided for control-
ling the deflection or collapse of a friction mem-
ber. In other words, by changing the shape of
the tongues as indicated in Figs. 9, 10, 11 and 12,
or by cutting said tongues in any other desired
shape, the shape or contour of the pressure-de-
flection curve may be altered. Consequently, by
the use of my invention, the engaging character-
istics of a friction member may be so controlled
as to obtain the desired degree of smoothness
under any conditions. '

Friction Clutch Member (US Patent 2,035,916, 1936)
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1 claim as my invention:

1. A clutch plate comprising in combination, &
hub, an annular flange extending radially out-
wardly from said hub, a metal disk, rivets rigidly
securing said metal disk to said hub, a second
metal disk, positioned upon said rivets parallel
to said first mentioned disk, said second disk being
movable in planes parallel to said first mentioned
disk, an annular ring rigidly mounted upon said
rivets serving to limit cutward motion of said mov-
able disk with respect to said first mentioned disk,
g, friction facing mounted upon the outer face of
each disk, the friction surfaces of said facings be-

.ing flat and substantially parallel to each other

and to said disks, a plurality of resilient tongues
stiuck up inwardly from each disk from beneath
the friction facing upon said disk toward said
opposite disk to maintain said disks resiliently im-
pelied away from each other.

2. A clutch plate comprising in combination, a
hub, an annular flange extending radially ‘out-
wardly from said hub, a metal disk, rivets rigidly
securing said metal disk to said hub, said rivets
having intermediate portions of enlarged di-

ameter, a second metal disk positioned upon said 2

enlarged portions of said rivets, said second disk
being movable in planes parallel to said first
mentioned disk, an annular ring rigidly mounted
upon said rivets and clamped between said en-

larged portions thereof and the heads of the rivets -

serving to limit cutward motion of said movable
disk with respect to said first mentioned disk, a
friction facing mounted upon the outer face of
each dick, the friction surfaces of said facings be-

ing flat and substantially parallel to each other .

and to said disks, a plurality of resilient tongues
struck up inwardly from each disk from beneath
the friction facing upon said disk toward said
opposite disk to maintain said disks resiliently im-
pelled away from each other.

‘ GEORGE E. POPE.
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