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Clutch  disk  with  cushioned  friction  assembly. 

©  A  clutch  disk  (10)  for  use  in  a  dry  friction  clutch 
includes  a  cushioned  friction  element  assembly  (20). 
The  assembly  includes  a  novel  support  system, 
wherein  as  part  of  a  pair  of  identical  friction  lami- 
nates  (30)  welded  or  otherwise  secured  to  one  an- 
other,  opposing  pairs  of  intergral  sliding  wedge  sup- 
ports  (38)  are  adapted  to  jointly  clasp  the  disk  (10)  at 
radial  boundaries  of  openings  in  the  disk  (10).  In  a 
preferred  form,  each  laminate  (30)  incorporates  a 
backing  plate  (34),  and  each  friction  assembly  (20) 
includes  a  central  cushion  region  (50)  between  back- 
ing  plates  (34).  The  sliding  wedge  supports  (38) 
retain  each  assembly  (20)  over  a  disk  opening,  and 

^ a r e   adapted  to  accommodate  significant  lateral  de- 
rf  flection  of  the  assembly  (20)  during  transitional  en- 

gagement  of  the  clutch  disk  (10). 
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Clutch  Disk  With  Cushioned  Friction  Element  Assembly 

Background  of  the  Invention region,  each  section  contiguous  with  one  radial 
boundary  of  the  cushion  region.  Each  friction  ele- 
ment  assembly  defines  at  each  end  thereof  a  pair 
of  integral  sliding  wedge  supports  which  clasp  the 
disk  at  the  radial  boundaries  of  each  opening  for 
supporting  each  friction  assembly  without  the  use 
of  rigid,  fixed  connectors.  The  sliding  wedge  sup- 
ports  provide  the  sole  means  of  retention  of  each 
assembly  over  one  disk  opening,  and  the  supports 
are  adapted  to  accommodate  significant  lateral  de- 
flection  of  the  laminates  during  transitional  clutch 
engagement. 

This  invention  relates  to  clutch  disks  adapted 
for  use  in  dry  friction  clutches.  More  particularly,  5 
the  invention  relates  to  means  for  securing  friction 
elements  to  such  disks. 

In  certain  heavy  duty  clutch  designs,  there  is  a 
need  to  accommodate  lateral  deflection  of  friction 
elements  which  occurs  during  transition  between  w 
clutch  disengagement  and  full  clutch  engagement, 
referred  to  herein  as  "transitional"  clutch  engage- 
ment.  In  heavy  duty  clutch  systems,  the  greatest 
amount  of  lateral  deflection  occurs  during  the  tran- 
sitional  engagement  phase.  75 

In  most  prior  art  clutch  systems,  lateral  deflec- 
tion  is  typically  accommodated  by  cushioning  the 
spacing  between  friction  elements  positioned  on 
opposed  or  opposite  sides  of  the  clutch  disk.  This 
is  accomplished  by  adding  spaces,  springs,  or  both  20 
between  opposed  friction  elements.  Such  systems, 
however,  do  not  address  the  problem  of  stress  in 
the  rigid  connections  between  the  friction  elements 
and  disks.  Most  systems  will  employ  spot  welding 
for  the  connection,  or  will  utilize  rivets  for  this  25 
purpose.  The  stress  loads  on  the  spot  welds  or 
rivets  are  relatively  high,  causing  frequent  cracking 
within  the  otherwise  normal  useful  life  of  the  clutch. 
Ideally,  rigid  connectors  are  avoided  at  locations  of 
high  stress,  such  as  at  the  interface  between  fric-  30 
tion  element  assemblies  and  the  clutch  disks  to 
which  such  assemblies  are  secured. 

Brief  Descriotion  of  the  Drawings 

Figure  1  is  a  fragmentary  side  view  of  a 
preferred  embodiment  of  a  clutch  disk  utilized  in 
the  present  invention. 

Figure  2  is  a  similar  fragmentary  side  view  of 
a  fully  assembled  disk  which  includes  a  preferred 
embodiment  of  one  friction  element  assembly  con- 
structed  in  accordance  with  the  present  invention. 

Figure  3  is  one  friction  laminate  of  the  type 
utilized  to  form  the  friction  element  assembly  of  the 
present  invention. 

Figure  4  is  a  view  along  lines  4-4  of  Figure 
3. 

Figure  5  is  a  view  along  lines  5-5  of  Figure 
2. 

Detailed  Description  of  a  Preferred  Embodiment 
Summary  of  the  Invention  35 

Referring  initially  to  Figure  1,  a  clutch  disk  10 
of  the  type  adapted  for  engagement  and  release  in 
a  dry  friction  clutch  system  (not  shown)  is  repre- 
sented  fragmentarily.  The  disk  10  includes  a  plural- 
ity  of  pairs  of  apertures  or  openings  12*  (only  one 
pair  of  which  is  shown)  for  support  of  a  like  plural- 
ity  of  friction  element  assemblies  20  (Figure  2). 
Each  pair  of  apertures  12  includes  a  dividing  center 
rib  16  for  purposes  explained  hereinbelow.  In  addi- 
tion,  the  disk  10  includes  a  plurality  of  annularly 
arranged  damper  spring  apertures  18  for  support  of 
damper  springs  22  (Figure  2). 

Referring  to  Figure  2,  a  fully  assembled  clutch 
disk  10,  again  shown  fragmentarily,  includes  a  plu- 
rality  of  radially  extending  arms  24  (only  one  of 
which  is  shown),  each  of  which  supports  a  friction 
element  assembly  20  over  the  pair  of  apertures  12 
shown  in  Figure  1.  Each  pair  of  apertures  12  de- 
fines  a  pair  of  circumferentially  spaced  radially 

The  driven  clutch  disk  with  friction  element 
assembly  disclosed  herein  contains  a  friction 
element-to-disk  connection  which  does  not  include  40 
rivets  or  welds.  In  a  preferred  form,  the  disk  in- 
cludes  a  plurality  of  circumferentially  and  uniformly 
spaced  openings,  wherein  one  set  of  friction  ele- 
ments  is  supported  over  each  opening.  Each  fric- 
tion  element  assembly  defines  a  pair  of  identical  45 
laminates  opposingly  joined  together  over  one 
opening,  each  laminate  positioned  on  an  opposite 
face  of  the  disk.  Each  laminate  comprises  a  back- 
ing  plate  having  one  friction  member  rigidly  se- 
cured  thereto,  each  backing  plate  of  each  pair  of  50 
laminates  defining  a  central  cushion  region  in  an 
area  radially  coterminous  with  and  positioned  be- 
tween  the  friction  members.  Each  backing  plate 
also  includes  a  pair  of  laminate  joinder  sections  at 
opposite  radially  extending  ends  of  the  cushion 
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extending  boundaries  14.  Each  boundary  14  in  a 
preferred  form  is  equidistant  from  the  radially  ex- 
tending  center  rib  16. 

Each  friction  element  assembly  20  (Figure  2)  is 
made  up  of  a  pair  of  friction  laminates  30  as  shown 
in  particular  detail  in  Figures  3  and  4.  Each  lami- 
nate  includes  a  friction  member  32  bonded  to  a 
backing  plate  34.  Referring  momentarily  to  Figure 
5,  the  pair  of  backing  plates  34  of  each  friction 
element  assembly  20  are  joined  together  at  lami- 
nate  joinder  sections  36.  The  joinder  sections  36 
are  coupled  together  by  either  spot  welds  as 
shown  at  46  of  Figure  5  or  by  rivet  connection  as 
shown  at  48  of  Figure  5.  (Both  coupling  methods 
are  shown  in  the  same  Figure  for  convenience 
only.  Typically,  only  one  coupling  method  would  be 
utilized.) 

Each  laminate  includes  an  integral  sliding 
wedge  support  38,  which  extends  outwardly  of 
each  joinder  section  36.  Each  joinder  section  36 
(Figure  4)  is  laterally  off-set  from  both  the  portion 
of  the  backing  plate  34  underlying  the  friction 
member  32  as  well  as  from  the  sliding  wedge 
support  38.  Elbows  42  and  44  join  the  respective 
sections  together  as  shown.  Each  sliding  wedge 
support  38  makes  a  contact  with  the  disk  10  at  a 
contact  interface  40. 

Referring  particularly  to  Figure  3,  those  skilled 
in  the  art  will  appreciate  that  the  contact  estab- 
lished  between  the  interface  40  and  the  disk  will 
define  a  line,  not  a  point,  and  that  the  sole  means 
of  support  for  the  friction  element  assembly  20  will 
be  provided  by  the  clasping  action  of  two  pairs  of 
sliding  wedge  supports  38  at  opposite  ends  of  the 
assembly  20  (Figure  5).  In  the  preferred  form,  the 
contact  interface  40  will  be  under  a  slight  compres- 
sion  load  for  alleviating  any  risk  of  non-contact 
resulting  from  manufacturing  tolerances. 

Continuing  reference  to  Figure  5,  a  central 
cushion  region  50  is  positioned  between  the  por- 
tions  of  the  assembled  backing  plates  34  under- 
neath  the  friction  members  32.  This  region  defines 
a  space  which  provides  a  "cushioned  effect" 
adapted  to  absorb  lateral  deflections  associated 
with  transitional  clutch  engagements.  In  the  pre- 
ferred  embodiment  as  shown,  the  rib  16  will  act  to 
limit  deflection  of  the  individual  backing  plate  por- 
tions  34  which  underlie  the  friction  members  32 
during  transitional  clutch  engagement.  It  is  en- 
visioned,  however,  that  the  present  invention  is  not 
limited  to  the  inclusion  of  such  a  rib  16.  Also,  in  the 
preferred  embodiment  as  herein  described,  the 
sliding  wedge  supports  38  will  extend  at  a  slight 
acute  angle  with  respect  to  the  axis  "a-a"  of  the 
disk  10.  This  angle  will  preferably  lie  within  a  range 
of  1  to  5  degrees  to  ensure  a  line  rather  than 
surface  contact,  regardless  of  the  amount  of  lateral 
deflection  of  the  disk  10. 

Although  only  one  preferred  embodiment  is 
shown  and  described  herein,  the  appended  claims 
are  envisioned  to  cover  additional  embodiments, 
neither  shown  nor  described,  which  fall  within  the 

5  spirit  and  scope  thereof. 

Claims 

to  1  .  In  a  driven  clutch  disk  assembly  adapted  for 
engagement  and  release  in  a  dry  friction  clutch, 
said  disk  assembly  comprising  an  annular  disk 
having  a  plurality  of  circumferentially  and  uniformly 
spaced  openings,  wherein  a  friction  element  as- 

75  sembly  is  supported  over  each  opening;  an  im- 
provement  comprising:  at  least  one  friction  element 
assembly  defining  a  pair  of  identical  laminates  op- 
posingly  joined  together  over  one  of  said  openings 
on  opposite  sides  of  said  disk,  each  laminate  com- 

20  prising  a  backing  plate  and  a  friction  member  rig- 
idly  secured  thereto,  the  backing  plate  of  each  pair 
of  laminates  opposed  to  the  other  backing  plate 
and  defining  a  central  cushion  region  between  said 
friction  members,  each  backing  plate  further  defin- 

25  ing  a  pair  of  laminate  joinder  sections  positioned  on 
circumferentially  spaced  sides  of  said  cushion  re- 
gion,  each  friction  assembly  having  a  radially  ex- 
tending  pair  of  sliding  wedge  supports  on  opposed 
ends  of  each  laminate,  each  wedge  support  coop- 

30  erating  with  one  support  on  the  opposite  of  said 
pair  of  laminates  to  jointly  clasp  said  disk  for  sup- 
port  of  said  friction  assembly,  wherein  said  sup- 
ports  slidably  engage  said  disk  under  conditions  of 
lateral  deflection  of  said  laminate  assembly  during 

35  transitional  clutch  engagement. 
2.  The  clutch  disk  assembly  of  claim  1  wherein 

each  one  of  said  opposed  pairs  of  backing  plates 
of  each  friction  laminate  assembly  has  opposed 
first  and  second  sides,  wherein  the  first  sides  of  the 

40  plates  are  joined  together,  wherein  said  central 
cushion  region  is  positioned  in  a  region  between 
said  first  sides,  and  wherein  one  of  said  friction 
members  is  bonded  to  the  second  side  of  each 
backing  plate. 

45  3.  The  clutch  disk  assembly  of  claim  2  wherein 
said  pairs  of  laminates  of  each  laminate  assembly 
are  in  contact  with  one  another  only  at  their  joinder 
sections. 

4.  The  clutch  disk  assembly  of  claim  3  wherein 
so  said  pairs  of  sliding  wedge  supports  are  integral 

with  said  joinder  sections  at  said  opposed  ends  of 
each  laminate. 

5.  The  clutch  disk  assembly  of  claim  4  wherein 
said  wedge  supports  extend  circumferentially  and 

55  have  radially  aligned  boundaries. 
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6.  The  clutch  disk  assembly  of  claim  5  wherein 
said  wedge  supports  extend  angularly  inwardly  in  a 
range  of  one  to  five  degrees  with  respect  to  a 
radial  plane  through  said  clutch  disk. 

7.  The  clutch  disk  assembly  of  claim  6  further  5 
comprising  means  for  limiting  lateral  deflection  of 
said  laminates  wherein  each  opening  defines  a 
central  radially  extending  rib. 

8.  The  clutch  disk  assembly  of  claim  7  wherein 
said  joinder  sections  lie  in  said  radial  plane  through  w 
said  clutch  disk. 

9.  The  driven  clutch  disk  assembly  of  claim  1 
wherein  each  joinder  section  of  each  laminate  is 
contiguous  with  one  radial  boundary  of  said  cush- 
ion  region.  75 

10.  A  friction  element  laminate  comprising  a 
backing  plate  and  a  friciton  member  secured  to  the 
backing  plate,  the  backing  plate  defining  a  pair  of 
joinder  sections  spaced  apart  on  opposed  sides  of 
said  friction  member,  said  laminate  further  defining  so 
a  pair  of  wedge  supports  defining  opposing  ends  of 
said  laminate  outwardly  of  said  joinder  sections, 
said  joinder  sections  being  laterally  off-set  from 
both  said  friction  member  and  said  wedge  sup- 
ports.  25 
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