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Description 

This  invention  relates  to  electrical  connectors  in  combination  with  flexible  cables  (or  tapes)  to  be  connect- 
ed.  Aflexible  cable  connector  assembly  of  the  type  referred  to  in  the  preamble  portion  of  claim  1  is  known  from 

5  US  Patent  4  647  125. 
Further,  in  US  Patent  4  902  234  there  is  defined  a  connector  assembly  for  connecting  two  circuit  members 

(e.g.,  printed  circuit  board's,  flexible  cables)  wherein  a  pressure  exertion  member  is  utilized.  The  pressure  exer- 
tion  member  includes  a  metallic  base,  a  resilient  member,  and  several  compressible  elements  as  part  thereof. 
This  pressure  exertion  member  may  be  used  in  the  present  invention. 

10  In  US  Patent  4  907  975  there  is  defined  a  connector  assembly  for  connecting  a  flexible  circuit  (cable)  to 
selected  connectors  on  a  substrate.  A  plurality  (e.g.,  three)  of  pressure  exerting  means  are  utilized.  This  ap- 
plication  also  defines  an  assembly  wherein  paired  flexible  circuits  are  clamped  against  opposite  surfaces  of 
a  PCB. 

In  EP  89  121  187.2  entitled  "Connector  For  Connecting  Flexible  Film  Integrated  Circuit  Carrier  To  Board 
15  Or  Card  And  Use  Thereof  (E.  P.  Dibble  et  al),  there  is  defined  a  connector  for  electrically  connecting  a  circuit 

carrier  to  a  card  or  board  (e.g.,  PCB)  wherein  the  connector  (a  contact)  includes  a  pin  having  stem  and  head 
portions  wherein  the  head  includes  a  plurality  (e.g.,  three)  of  raised  contacting  "dot"  portions  thereon  for  pro- 
viding  contact.  Contacts  of  this  type  may  be  used  within  the  instant  invention. 

In  US  Patent  4  892  487  there  is  defined  an  electrical  connector  assembly  which  includes  a  housing  for 
20  containing  a  flexible  circuit  therein  which  functions  to  electrically  interconnect  two  other  circuit  members  (e.g., 

two  printed  circuit  boards).  A  movable  carriage  within  the  housing  moves  to  effect  this  contact. 
The  use  of  electrical  connectors  to  connect  flexible  cables  (which  are  also  occasionally  referred  to  in  the 

art  as  tapes,  particularly  if  of  flat  configuration)  is  known,  with  examples  being  illustrated  in  U.S.  Patents  3 
076  951  (G.  Swanson),  2  981  91  8  (W.  Gluck  et  al),  2  968  016  (W.  Angele)  and  4  636  019  (Gillett).  Further  ex- 

25  amples  are  shown  and  described  in  IBM  Technical  Disclosure  Bulletins  Vol.  18,  no.  11  (April  1976),  Vol.  25, 
no.  1  (June  1982)  and  Vol.  22,  no.  2  (July  1979).  In  most  of  these  examples,  as  well  as  in  others  in  the  art, 
such  connectors  provide  electrical  connection  between  a  flexible  circuit  member  (cable  or  tape)  and  a  different 
circuit  member  (e.g.,  a  relatively  rigid  circuit  board),  or,  in  the  case  wherein  connection  is  desired  between  two 
individual  flexible  circuits,  an  additional  electrically  conductive  means  (e.g.,  a  solid  contact  or  the  like)  is  re- 

30  quired  to  provide  same. 
As  will  be  defined  herein,  the  instant  invention  as  claimed  provides  an  electrical  connector  for  a  direct  elec- 

trical  interconnection  between  two  circuits  of  a  pair  of  individual  flexible  cables  in  a  sound,  effective  manner 
without  the  need  for  additional  connective  means  or  the  like.  The  relatively  simplistic  design  of  the  invention 
assures  such  connection  in  a  high  density  manner,  as  is  highly  desired  in  today's  connector  art,  particularly 

35  that  involving  information  handling  systems  (computers)  to  which  the  invention  is  particularly  adapted.  By  the 
term  high  density  is  meant  the  provision  of  electrical  connections  between  arrays  of  conductive  elements  (e.g., 
copper  pads)  having  a  density  within  the  range  of  from  about  one  hundred  individual  elements  per  645  mm2 
to  about  two  hundred  individual  elements  per  645  mm2  or,  more  specifically,  arrays  wherein  such  elements 
each  have  a  total  surface  area  of  only  about  0.076  sq.  mm  to  about  0.1  78  sq.  mm.  In  the  event  that  connections 

40  are  desired  only  between  individual  circuit  lines  (paths)  which  are  exposed  on  a  surface  of  the  cable,  the  term 
high  density  is  meant  to  include  from  about  twenty  lines  per  linear  inch  of  cable  (e.g.,  across  the  top  surface 
of  a  flat  cable  member)  to  about  thirty-five  lines  per  linear  inch.  As  can  be  appreciated,  effective  connections 
between  such  large  numbers  of  elements  per  individual  cable  assures  miniaturization  of  such  structures,  as 
is  highly  desired  in  the  connector  industry  today,  particularly  that  involved  with  computers.  As  will  be  further 

45  defined  herein,  the  invention  provides  such  connections  while  also  substantially  preventing  possible  damage 
to  the  relatively  thin  and  often  somewhat  fragile  cable  (particularly  when  the  cable  is  of  the  flat  variety  as  is 
especially  desired  in  the  industry  today). 

It  is  believed  that  such  a  connector  would  constitute  a  significant  advancement  in  the  art. 
For  a  better  understanding  of  the  present  invention,  together  with  other  and  further  objects,  advantages 

so  and  capabilities  thereof,  reference  is  made  to  the  following  disclosure  of  preferred  embodiments  and  appended 
claims  in  connection  with  the  drawings,  of  which: 
FIG.  1  is  a  perspective  view  of  a  flexible  cable  connector  in  accordance  with  one  embodiment  of  the  in- 

vention,  said  connector  shown  about  to  interconnect  two  separate  flexible  (flat)  cables  (or  tapes) 
positioned  in  an  overlapping  arrangement  where  the  circuitry  on  one  is  positioned  in  a  facing  ar- 

55  rangement  relative  to  the  circuitry  on  the  other; 
FIG.  2  is  a  perspective  view  of  the  connector  of  FIG.  1  in  the  closed  (second)  position,  the  two  flexible 

cables  being  illustrated  in  phantom; 
FIG.  3  is  an  enlarged,  partial  side  view,  partly  in  section,  illustrating  the  connector  of  FIG.  1  in  a  position 
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prior  to  final  closure  (clamping)  of  the  positioned  flexible  cables  therein; 
FIG.  4  is  a  view  similar  to  FIG.  3  of  the  connector  of  FIG.  1,  with  the  connector  in  the  fully  closed  (and  locked) 

position; 
FIG.  5  is  a  perspective  view  of  a  flexible  cable  connector  in  accordance  with  another  embodiment  of  the 

5  invention;  and 
FIG.  6  is  a  perspective  view  of  the  connector  of  FIG.  5  in  the  fully  clamped  position. 

In  FIG.  1,  there  is  shown  an  exploded  perspective  view  of  a  flexible  cable  connector  10  in  accordance  with 
one  embodiment  of  the  invention.  Connector  1  0  is  specifically  designed  for  electrically  interconnecting  the  re- 
spective  circuitry  on  two  separate  flexible  cables  13  and  15  such  that  the  circuitry  of  these  cables  is  in  direct 

10  physical  contact.  By  the  term  flexible  cable  as  defined  herein  is  meant  to  include  a  cable  structure  having  a 
dielectric  (electrically  insulative)  component  and  a  plurality  of  electrical  conductors  therein  and/or  thereon.  In 
the  embodiment  of  FIG.  1,  for  example,  the  flat  flexible  cable  15  is  shown  as  including  the  dielectric  substrate 
17  having  thereon  a  plurality  of  individual  conductive  paths  (wires)  19  which  function  to  connect  associated 
individual  conductors  21  spacedly  located  in  a  predetermined,  dense  array  on  the  upper  surface  23  of  the 

15  cable's  dielectric  17.  In  the  embodiment  depicted  in  FIG.  1,  for  example,  a  total  number  of  375  conductor  pads 
21  can  be  utilized  and  spacedly  oriented  in  five  parallel  rows  (as  shown)  with  each  row  of  conductors  located 
at  a  spacing  of  about  1  .57  mm  from  each  other.  In  this  arrangement,  the  conductors  in  each  row  can  be  spaced 
apart  from  about  0.750  mm  to  about  0.780  mm.  Conductor  pads  21  may  be  of  any  known  configuration  (in- 
cluding  cylindrical  or  rectangular)  and  may  be  comprised  of  known  conductive  material  (e.g.,  copper)  deposited 

20  upon  the  substrate's  upper  surface  23  in  a  conventional  manner.  The  conductive  circuit  paths  19  may  also  be 
of  this  material  and  similarly  deposited.  It  is  also  understood,  that  for  purposes  of  the  invention,  it  is  possible 
to  electrically  interconnect  flexible  cables  wherein  the  conductive  paths  are  internally  embedded  within  the  di- 
electric  and  said  paths  are  coupled  to  exposed  conductor  pads  21  by  conventional  means  (e.g.,  plated  thru 
holes).  An  acceptable  dielectric  material  for  use  in  such  flexible  cables  is  polyimide,  a  known  material. 

25  As  shown  in  FIG.  1,  each  of  the  cables  13  and  15  is  of  substantially  flat  configuration  and,  in  one  embodi- 
ment  of  the  invention,  may  possess  a  thickness  of  only  about  0.127  mm.  Flexible  flat  cables  are  known  in  the 
art  and  typically  possess  thicknesses  anywhere  from  about  0.076  mm  to  about  0.381  mm.  Such  cables  are 
capable  of  being  electrically  connected  using  the  connector  of  the  instant  invention.  The  above  conductor  pat- 
tern  and  conductive  path  arrangement  shown  in  FIG.  1  is  not  meant  to  limit  the  invention.  It  is  even  within  the 

30  scope  of  the  invention  to  provide  sound  electrical  interconnection  between  the  exposed  conductive  wiring 
(paths)  of  such  cables  (e.g.,  as  may  be  necessary  in  instances  of  repair  or  the  like). 

As  shown  in  FIG.  1  and  also  in  the  enlarged,  partial  sectional  views  in  FIGS.  3  and  4,  the  conductor  pads 
(or  contact  elements  21,  21')  are  aligned  and  positioned  in  direct  contact  with  each  other  when  placed  in  con- 
nector  10.  This  represents  a  significant  feature  of  the  invention  in  that  direct  physical  connection  results  in  a 

35  more  positive  coupling  of  these  conductive  elements  such  that  an  additional  means  (e.g.,  metallic  contact  or 
the  like)  is  not  necessary.  Thus,  it  is  understood  that  the  top  cable  13  in  FIG.  1  (in  comparison  to  the  bottom 
cable  15)  is  shown  in  an  inverted  position  such  that  the  contact  elements  21'  are  located  on  the  bottom  surface 
23'  of  this  cable.  Similarly,  the  conductive  paths  1  9'  are  preferably  located  on  the  bottom  or  facing  surface 
23'.  In  order  to  provide  this  unique  form  of  connection,  connector  1  0  includes  a  base  member  31  of  elongated 

40  configuration  having  thereon  means  33  for  aligning  both  cables  such  that  the  aforedefined  direct  contact  is 
achieved.  The  preferred  alignment  means  for  use  in  the  embodiment  depicted  in  FIG.  1  is  a  pair  of  upstanding 
pins  35  and  37  located  at  opposing  ends  of  the  substantially  flat  upper  surface  on  base  31  on  which  both  flat 
cables  are  positioned.  To  accomplish  such  positioning,  each  cable  preferably  includes  a  pair  of  spaced  aper- 
tures  41  and  43  on  opposite  sides  thereof,  each  aperture  designed  for  accommodating  a  singular  one  of  the 

45  respective  pins  35  or  37  shown  in  FIG.  1.  To  assure  precise  alignment  between  contact  elements  in  a  highly 
dense  array  as  defined  above,  each  aperture  is  oriented  within  a  respective  dielectric  in  precise  registration 
with  the  remaining  circuitry  (19,  21)  on  the  cable.  Further,  each  aperture  is  at  a  diameter  substantially  the  same 
as  the  outer  diameter  for  each  of  the  projecting  cylindrical  pins  35  and  37  such  that  a  snug  fit  by  the  cable  is 
assured.  In  one  example  of  the  invention,  each  pin  may  possess  an  outer  diameter  of  about  3.180  mm  while 

so  the  internal  diameter  for  the  corresponding  aperture  may  be  about  3.200  mm. 
Further  assurance  of  such  precise  alignment  is  made  possible  by  the  use  of  a  quantity  of  reinforcement 

material  51  which  substantially  surrounds  each  of  the  respective  apertures  41  and  43  and  extends  along  the 
elongated  sides  of  the  thin  flexible  cable.  This  reinforcement  material  is  preferably  metallic  (e.g.,  copper)  and 
is  deposited  simultaneously  with  the  placement  of  the  remaining  circuitry  (19,  21)  on  the  respective  flat  cable. 

55  Such  a  utilization  of  reinforcement  material  that  not  only  further  enhances  the  retention  of  the  respective  cables 
(thus  providing  supplemental  strain  relief)  but  also  substantially  prevents  deformation  to  the  respective  cables 
as  might  occur  during  handling  (including  repair  and/or  replacement)  is  considered  a  significant  feature  of  this 
invention.  That  is,  such  reinforcement  material  may  serve  to  substantially  prevent  deformation  to  the  respective 
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side  of  the  tape  and,  additionally,  serve  to  substantially  prevent  undesirable  crinkling  or  the  like  to  this  relatively 
thin  and  fragile  product.  In  one  embodiment  of  the  invention,  the  copper  reinforcement  material  may  possess 
a  thickness  of  about  0.071  mm  and  a  width  of  about  3.1  80  mm.  Where  said  material  51  surrounds  the  respective 
apertures  within  the  dielectric  material  of  each  cable,  the  encircling  ring  portion  of  each  material  may  possess 

5  a  width  of  about  2.00  mm. 
Connector  10  further  includes  a  clamp  member  61  which  is  movably  positioned  on  base  31  and  adapted 

for  occupying  a  first  (open)  position  (as  shown  in  FIG.  1)  and  a  second  (closed)  position  (as  shown  in  FIGS. 
2  and  4)  with  respect  to  base  member  31  ,  the  second  (closed)  position  providing  the  necessary  clamping  force 
on  the  aligned  flexible  cables  13  and  15.  Clamp  61,  as  shown  in  FIG.  1,  is  pivotally  positioned  on  base  31  and 

10  thus  moves  downwardly  in  a  substantially  angular  manner  to  the  closed  position.  Once  both  cables  are  posi- 
tioned  in  the  facing  relationship  shown  herein,  the  pivotal  clamp  is  lowered  thereon.  Clamp  61  includes  an  open- 
ing  63  therein  (FIG.  3)  designed  for  aligning  with  and  accommodating  the  upstanding  pin  35.  Asimilar  opening 
(not.  shown)  is  provided  in  clamp  61  at  the  opposite  end  thereof  to  accommodate  the  upstanding,  shorter  pin 
37.  Clamp  61  is  lowered  onto  pins  35  and  37  and  is  retained  in  the  second,  closed  position  by  a  retention  means 

15  65  which,  as  shown,  is  slidably  positioned  at  the  forward  end  of  the  elongated  clamp  member  61  .  As  further 
shown  in  FIG.  2,  this  retention  means  comprises  a  locking  member  67  with  downwardly  projecting  side  seg- 
ments  69  which  ride  in  elongated  slots  71  formed  within  opposite  sides  of  clamp  member  61  .  Only  one  such 
slot  and  depending  side  is  shown  in  FIG.  2  (and  FIG.  1  )  and  it  is  understood  that  similar  members  are  provided 
on  the  opposite  side  (not  shown)  of  clamp  61. 

20  As  best  illustrated  in  FIGS.  3  and  4,  the  slidable  retention  means  65  is  designed  for  engaging  the  upstand- 
ing  pin  35  in  a  camming  manner  when  the  clamp  member  is  located  substantially  within  the  second,  closed 
position.  As  shown  in  FIGS.  3  and  4,  the  slidable  clamp  member  includes  a  cam  surface  73  which,  when  the 
retention  member  is  moved  laterally  (direction  "L"  in  FIG.  4),  serves  to  engage  the  projecting  head  segment 
75  of  pin  35  as  shown  in  these  views.  Thus,  when  head  segment  75  slides  over  the  angular  first  portion  of 

25  surface  73  and  onto  the  substantially  horizontal  end  portion  of  this  surface,  the  result  is  that  the  upper  clamp 
member  61  is  moved  downwardly  to  the  final,  fully  closed  (clamped)  position.  This  also  results  in  the  clamp 
member  61  being  firmly  locked  into  this  final,  closed  position  to  thereby  substantially  prevent  a  separation  (and 
disconnection)  in  future  use.  It  is  understood,  however,  that  such  separation  can  readily  occur  by  an  operator 
who  chooses  to  return  the  slidable  retention  member  to  the  original  non-actuating  position  (FIG.  3). 

30  As  shown  in  FIG.  1,  connector  10  further  includes  compressible  means  81  in  the  form  of  an  elastomeric 
member  of  insulative  material  (e.g.,  silicone  rubber)  which,  in  addition  to  providing  a  predetermined  force 
against  the  bottom  cable  (against  the  lower  surface  thereof)  during  clamping,  also  provides  accommodation 
for  varying  contact  element  thicknesses  and  for  other  elevational  variations  within  the  mating  structures.  Thus, 
the  compressible,  elastomeric  member  81  serves  to  accommodate  for  manufacturing  tolerances  within  the 

35  structures  cited  herein.  The  elastomeric  member  81  preferably  comprises  a  relatively  thin  substrate  83  having 
thereon  a  plurality  of  spaced  protuberances  85  arranged  in  a  predetermined  pattern  so  as  to  exert  the  desired 
force  against  the  bottom,  substantially  flat  surface  of  cable  15  (and  thus  against  the  contact  elements  on  the 
opposite  surface).  In  one  example  of  the  invention,  the  elastomeric  member  81  may  possess  a  substrate  thick- 
ness  of  only  about  0.635  mm.  while  the  overall  average  height  of  the  respective  protruberances  is  about  0.890 

40  mm  for  a  combined  average  height  for  this  member  of  about  1.520  mm.  Alternatively,  it  is  possible  to  use  a 
pressure  exertion  member  similar  to  that  defined  in  the  aforementioned  US  Patent  4  902  234.  As  defined  there- 
in,  the  pressure  exertion  member  includes  a  thin  metallic  base  component,  a  resilient  member,  and  several 
compressible  elements  which  project  upwardly  and  form  part  of  one  side  of  this  member.  The  disclosure  of  US 
Patent  4  902  234  is  thus  incorporated  herein  by  reference.  When  using  the  elastomeric  member  as  illustrated 

45  in  FIGS.  1  ,  3  and  4,  an  average  force  within  the  range  of  about  fifty  grams  to  about  seventy  grams  is  produced 
against  each  of  the  described  flexible  cables.  This  force  is  deemed  appropriate  to  provide  a  sound,  effective 
connection  between  each  of  the  respective  pairs  of  facing,  engaged  contact  elements  21  and  21  '.  To  further 
assure  a  sound  connection  at  this  location,  it  is  preferred  that  contact  elements  possessing  a  raised  dot  con- 
figuration  be  utilized.  An  example  of  such  a  contact  element  is  described  in  the  aforementioned,  filed  applica- 

50  tion  EP  89  121  187.2.  As  defined  in  EP  89  121  187.2,  each  contact  element  preferably  includes  a  plurality  of 
raised  contact  portions  formed  on  the  head  section  of  each  element.  Such  raised  portions  (e.g.,  three)  serve 
to  provide  a  concentrated  force  on  the  material  against  which  it  is  engaged.  Such  an  arrangement  will  also 
provide  what  may  be  referred  to  as  a  wiping  type  of  contact  in  view  of  slight  lateral  displacement  of  the  respective 
flexible  cables  during  final  clamping.  This  is  considered  a  significant  feature  of  the  invention,  because  such  wiping 

55  motion  serves  to  effectively  displace  contaminants  which  may  be  found  on  the  respective  contact  elements  and 
which  may  adversely  affect  the  provision  of  a  sound  contact  at  this  location.  This  unique  arrangement  is  par- 
ticularly  desired  when  subsequent  replacements  of  connector  10  and/or  cables  13  or  15  is  expected.  In  the 
event  that  a  permanent  connection  is  to  be  used  for  two  such  cable  members,  it  is  possible  to  use  contact  ele- 
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merits  21  and  21'  of  substantially  flat  configuration  such  that  wiping  in  the  manner  defined  herein  is  not  used. 
Thus,  such  positive  connection  will  occur  after  it  is  assured  that  each  of  these  elements  possesses  a  clean 
upper  surface. 

Final  clamping  of  connector  10  results  in  compression  of  the  elastomeric's  protuberances  85  as  shown  in 
5  FIG.  4.  It  is  as  a  result  of  this  compression  that  the  defined  force  is  exerted  against  the  adjacent,  contiguous 

flexible  cable  15. 
The  base  and  clamp  members  of  connector  10  may  be  of  plastic  (e.g.,  phenolic)  or  of  a  lightweight  metal 

(e.g.,  aluminum  or  magnesium).  The  slidable  retention  member  65  is  preferably  also  of  plastic  but  may  be  com- 
prised  of  either  of  these  materials.  In  the  arrangement  depicted  in  FIG.  1  ,  it  is  preferred  that  the  elastomeric 

10  pad  member  81  be  secured  in  position  (e.g.,  using  a  suitable  adhesive)  by  bonding  the  bottom  surface  of  this 
member  to  the  flat  top  surface  of  base  member  31  .  Another  method  of  securing  these  is  to  vulcanize  the  pad 
directly  onto  base  31  .  It  is  to  be  understood  that  it  is  also  within  the  scope  of  the  invention  to  position  this  mem- 
ber  on  the  corresponding  facing  surface  91  of  the  upper  clamp  member  61  such  that  this  elastomeric  member 
will  instead  exert  a  downward  force  on  the  top  cable  31  during  closure.  It  is  also  readily  possible  in  the  invention 

15  to  utilize  two  separate  elastomeric  members,  each  being  positioned  on  a  respective  one  of  the  defined  surfaces 
for  the  clamp  and  base  members  of  connector  10.  As  shown  in  FIGS.  3  and  4,  the  upstanding  pin  35  (and  also 
preferably  the  upstanding  pin  37)  constitutes  an  upward  projection  (or  extension)  of  base  31  and  is  thus  an 
integral  part  thereof.  Alternatively,  each  pin  may  comprise  a  separate  element  securedly  positioned  within  the 
respective  base  member. 

20  In  FIGS.  5  and  6,  there  is  depicted  a  connnector  100  in  accordance  with  another  embodiment  of  the  in- 
vention.  Connector  100,  like  connector  10  described  above,  is  designed  for  connecting  the  circuitry  on  a  pair 
of  cables  of  (top  and  bottom)  of  similar  construction  to  those  defined  in  FIG.  1  above.  Like  numerals  are  thus 
provided  for  like  components  herein.  In  the  embodiment  of  FIGS.  5  and  6,  however,  the  defined  clamp  retention 
member  165  is  rotationally  positioned  on  the  upper  clamp  member  161  which,  as  shown  in  FIGS.  5  and  6,  is 

25  located  atop  the  two  cables  when  these  cables  are  positioned  within  (atop)  the  base  131  .  Thus,  once  the  two 
cables  are  positioned  in  place  (e.g.,  using  upstanding  alignment  pins  135  and  137  (FIGS.  6)  the  upper  clamp 
member  is  located  thereoverand  the  rotational  retention  means  (in  the  form  of  an  elongated  arm)  is  rotationally 
moved  (direction  "R"  in  FIG.  6)  such  that  outer  surfaces  167  thereof  engage  respective  surfaces  169  within 
the  upstanding  end  portions  of  base  131  in  a  camming  type  of  engagement.  Once  this  engagement  occurs, 

30  the  rotational  retention  means  165  exerts  a  downward  force  on  clamp  member  161  which  in  turn  provides  a 
clamping  force  downwardly  onto  the  uppermost  cable  (13).  As  in  the  embodiment  in  FIG.  1,  an  elastomeric 
member  81  is  also  preferably  used,  this  member  also  preferably  located  on  the  flat  upper  surface  of  the  lower 
base  member  131.  The  sectional  view  through  the  approximate  center  of  connector  100  as  shown  in  FIG.  6 
clearly  illustrates  this  arrangement.  The  described  rotational  movement  is  provided  through  the  use  of  a  pro- 

35  jecting  pin  171  which  is  inserted  within  a  corresponding  hole  173  located  within  the  upper  clamp  member  at 
the  approximate  mid  point  thereof.  Stop  means  181,  in  the  form  of  a  pair  of  positioned  projections  183  on  clamp 
member  161,  serve  to  prevent  further  rotation  of  retention  member  165  beyond  the  final  closed  position  de- 
picted  in  FIG.  6.  Apertures  163  are  shown  as  being  provided  within  the  upper  clamp  member  to  accommodate 
each  of  the  upstanding  pins  135  and  137  which  project  upwardly  and  form  an  integral  part  of  base  131.  Tofa- 

40  cilitate  rotation  of  retention  arm  member  165,  a  pair  of  curvilinear  tabs  1  90  are  provided  within  the  arm  mem- 
ber's  upper  surface  for  engagement  by  the  connector  operator. 

The  retention,  clamp  and  base  members  of  connector  100  may  be  comprised  of  the  same  material  as  their 
counterpart  members  described  for  connector  10. 

Thus  there  has  been  shown  and  described  an  electrical  connector  for  electrically  connecting  circuitry  (e.g., 
45  an  array  of  closely  positioned  contact  elements)  on  two  separate  flexible  cable  members  in  a  simple  yet  ef- 

fective  manner.  The  connector  as  defined  herein  is  of  relatively  simple  construction  while  still  assuring  a  sound 
effective  connection.  The  connector  as  defined  herein  is  able  to  provide  a  relatively  high  contact  force  between 
such  contact  elements. 

50 
Claims 

1.  An  electrical  connector  in  combination  with  first  and  second  flexible  cables  (13,  15)  to  be  connected  each 
having  a  pair  of  spaced-apart  apertures  (41  ,  43)  therein,  and  further  comprising 

55  a  base  member  (31,  131)  adapted  for  having  said  first  and  second  flexible  cables  appropriately  located 
thereon; 
a  pair  of  upstanding  pins  (35,  37;  135,  137)  spacedly  positioned  on  said  base  member  for  aligning  said 
circuitry  of  said  first  and  second  flexible  cables  in  precise  alignment  with  respect  to  each  other,  each  of 
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said  pins  adapted  for  being  positioned  within  a  respective  one  of  said  apertures  of  each  of  said  flexible 
cables; 
a  clamp  member  (61,  161)  positioned  atop  said  base  member  and  adapted  for  clamping  said  first  and  sec- 
ond  flexible  cables  together  such  that  the  circuitry  on  said  first  flexible  cable  directly  contacts  the  circuitry 

5  on  said  second  flexible  cable; 
compressible  means  (85)  between  said  base  member  and  said  clamp  member  for  engaging  at  least  one 
of  said  flexible  cables  during  said  clamping  thereof  and  for  being  compressed  during  said  clamping,  said 
compressible  means  exerting  a  predetermined  force  against  said  engaged  flexible  cable  when  so  com- 
pressed;  and 

10  retention  means  (65,  165)  for  retaining  said  clamp  member  in  the  clamping  position  with  respect  to  said 
base  member; 
characterized  by 
a  quantity  of  reinforcement  material  (51  )  located  about  each  of  said  apertures  (41  ,  43)  for  providing  sup- 
plemental  strain  relief  for  said  flexible  cables  when  said  cables  are  clamped  together  by  said  base  and 

15  clamp  members. 

2.  The  electrical  connector  according  to  claim  1  wherein  said  reinforcement  material  (51)  located  substan- 
tially  about  one  of  said  apertures  (41,  43)  extends  along  one  side  of  said  flexible  cable  to  thereby  sub- 
stantially  prevent  deformation  to  said  side  of  said  flexible  cable. 

20 
3.  The  electrical  connector  according  to  claim  1  or  2  wherein  said  reinforcement  material  comprises  a  layer 

of  metallic  material,  preferably  copper. 

4.  The  electrical  connector  according  to  any  one  of  the  preceding  claims  wherein  said  clamp  member  is  piv- 

2s  otally  positioned  on  said  base  member. 

5.  The  electrical  connector  according  to  any  one  of  the  preceding  claims  wherein  said  retention  means  are 
movably  positioned  on  said  clamp  member  for  retaining  said  clamp  member  against  said  flexible  cables 
when  said  clamp  member  occupies  said  clamping  position. 

30  6.  The  electrical  connector  according  to  any  one  of  the  preceding  claims  wherein  said  retention  means  (65) 
is  located  on  said  clamp  member  (61)  and  said  base  member  (31)  includes  at  least  one  upstanding  pin 
(35)  thereon,  said  retention  means  engaging  said  pin  member  in  a  camming  manner  when  said  clamp 
member  occupies  said  clamping  position  with  respect  to  said  base  member. 

35  7.  The  electrical  connector  according  to  claim  6  wherein  said  retention  means  (65)  is  slidably  located  on  said 
clamp  member  (31)  and  includes  a  cam  surface  (73)  as  part  thereof,  said  pin  (35)  engaging  said  cam  sur- 
face  (73),  causing  said  clamp  member  to  compress  against  said  flexible  cables  when  said  retention  means 
is  slidably  moved  on  said  clamp  member. 

40  8.  The  electrical  connector  according  to  any  one  of  claims  1-3  wherein  said  retention  means  (165)  is  rota- 
tionally  located  on  said  clamp  member  (161)  and  includes  a  cam  surface  as  part  thereof,  said  cam  surface 
engaging  said  base  member  (131)  during  rotational  movement  of  said  retention  member  to  cause  said 
clamp  member  to  move  from  an  undamped  position  to  said  clamping  position,  thereby  causing  said  clamp 
and  base  members  to  compress  said  flexible  cables. 

25 

45 

50 

55 

9.  The  electrical  connector  according  to  claim  8  wherein  said  retention  means  (165)  comprises  an  arm  mem- 
ber  including  a  projecting  pin  (171)  therein,  said  clamp  member  including  a  hole  (173)  therein  in  which 
said  projecting  pin  is  located  during  said  rotational  movement  of  said  arm. 

10.  The  electrical  connector  according  to  any  one  of  the  preceding  claims  wherein  said  base  member  (31  , 
131)  is  of  elongated  configuration  and  includes  a  substantially  flat  surface  thereon,  said  first  flexible  cable 
being  located  on  said  flat  surface  and  said  second  flexible  cable  being  positioned  on  said  first  cable. 

11.  The  electrical  connector  according  to  any  one  of  the  preceding  claims  wherein  said  compressible  means 
(85)  comprises  an  elastomeric  member  (81),  said  elastomeric  member  being  located  on  said  base  member 
(31). 

12.  The  electrical  connector  according  to  any  one  of  the  preceding  claims  wherein  said  circuitry  of  at  least 
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one  of  said  flexible  cables  includes  a  plurality  of  contact  elements  (21)  as  part  thereof  and  positioned  on 
said  cable  in  a  predetermined  pattern,  each  of  said  contact  elements  possessing  a  raised  configuration 
to  thereby  provide  enhanced  connection  with  said  circuitry  of  the  other  of  said  flexible  cables. 

Patentanspruche 

1.  Elektrischer  Stecker  in  Kombination  miteinem  ersten  und  einem  zweiten  Kabel  (13,  15),  die  zu  verbinden 
sind,  wobei  jedesdarin  ein  Paar  Offnungen  (41,43)  in  einem  Abstand  voneinanderaufweist  und  weiterhin 

10  umfalit: 
ein  Basisteil  (31,  131),  das  vorgesehen  ist,  urn  darauf  das  erste  und  zweite  flexible  Kabel  passend  anzu- 
ordnen, 
ein  PaaraufrechtstehenderStifte(35,  37;  135,  137),  die  auf  dem  Basisteil  zum  AusrichtenderSchaltungs- 
anordnung  des  ersten  und  zweiten  flexiblen  Kabels  zurgenauen  Ausrichtung  in  Bezug  aufeinander  in  ei- 

15  nem  Abstand  voneinander  positioniert  sind,  wobei  jederderStifte  zum  Positionieren  in  einer  entsprechen- 
den  Offnung  von  jedem  der  flexiblen  Kabel  vorgesehen  ist, 
ein  Klemmteil  (61  ,  161),  das  uber  dem  Basisteil  positioniert  ist  und  zum  Zusammenklemmen  des  ersten 
und  zweiten  flexiblen  Kabels  angepalit  ist,  so  dali  die  Schaltungsanordnung  auf  dem  ersten  flexiblen  Ka- 
bel  direkt  die  Schaltungsanordnung  auf  dem  zweiten  flexiblen  Kabel  kontaktiert, 

20  ein  kompressibles  Mittel  (85)  zwischen  dem  Basisteil  und  dem  Klemmteil  zum  Festlegen  mindestens  ei- 
nes  der  flexiblen  Kabel  wahrend  des  Klemmens  und  zum  Zusammendrucken  wahrend  des  Klemmens, 
wobei  das  kompressible  Medium  eine  vorbestimmte  Kraft  gegenuber  dem  festliegenden  flexiblen  Kabel 
ausubt,  wenn  es  derart  zusammengedruckt  wird,  und 
Haltemittel  (65,  165)  zum  Festhalten  des  Klemmittels  in  der  Klemmposition  in  Bezug  auf  das  Basisteil, 

25  gekennzeichnet  durch 
eine  gewisse  Menge  Verstarkungsmaterial  (51),  die  nahe  bei  jeder  der  Offnungen  (41,  43)  zum  Bereit- 
stellen  einer  zusatzlichen  Zugentlastung  fur  die  flexiblen  Kabel,  wenn  die  Kabel  mittels  Basis-  und 
Klemmteil  zusammengeklemmt  sind,  angeordnet  ist. 

30  2.  Elektrischer  Stecker  gemali  Anspruch  1  ,  wobei  das  Verstarkungsmaterial  (51  ),  das  im  wesentlichen  nahe 
bei  einer  der  Offnungen  (41,  43)  angeordnet  ist,  sich  entlang  einer  Seite  des  flexiblen  Kabels  erstreckt, 
urn  dadurch  im  wesentlichen  eine  Deformation  der  Seite  des  flexiblen  Kabels  zu  verhindern. 

3.  Elektrischer  Stecker  gemali  Anspruch  1  oder  2,  wobei  das  Verstarkungsmaterial  eine  Schicht  aus  metal- 
35  lischem  Material  umfalit,  vorzugsweise  Kupfer. 

4.  Elektrischer  Stecker  gemali  irgendeinem  dervorhergehenden  Anspruche,  wobei  das  Klemmteil  schwenk- 
baran  dem  Basisteil  positioniert  ist. 

40 
Elektrischer  Stecker  gemali  irgendeinem  der  vorhergehenden  Anspruche,  wobei  die  Haltemittel  an  dem 
Klemmteil  bewegbar  zum  Zuruckhalten  des  Klemmteils  gegenuber  den  flexiblen  Kabeln,  wenn  das 
Klemmteil  die  Klemmposition  eingenommen  hat,  positioniert  sind. 

6.  Elektrischer  Stecker  gemali  irgendeinem  dervorhergehenden  Anspruche,  wobei  das  Haltemittel  (65),  das 
auf  dem  Klemmteil  (61)  und  dem  Basisteil  (31)  angeordnet  ist,  mindestens  einen  darauf  auf  rechtstehen- 

45  den  Stift  (35)  einschlielit,  wobei  das  Haltemittel  das  Stiftteil  wie  ein  Nokken  einrasten  lalit,  wenn  das 
Klemmteil  die  Klemmposition  in  Bezug  auf  das  Basisteil  einnimmt. 

7.  Elektrischer  Stecker  gemali  Anspruch  6,  wobei  das  Haltemittel  (65)  verschiebbarauf  dem  Klemmteil  (31) 
angeordnet  ist  und  eine  Schulterflache  (73)  als  ein  Teil  davon  umfalit,  wobei  der  Stift  (35)  die  Schulter- 

50  flache  (73)  festsetzt  und  das  Klemmteil  veranlalit,  gegen  die  flexiblen  Kabel  zu  drucken,  wenn  das  Hal- 
temittel  schiebend  auf  dem  Klemmteil  bewegt  wird. 

8.  Elektrischer  Stecker  gemali  irgendeinem  der  Anspruche  1-3,  wobei  das  Haltemittel  (165)  drehbar  auf 
dem  Klemmteil  (161)  angeordnet  ist  und  als  ein  Teil  davon  eine  Schulterflache  einschlielit,  wobei  die 

55  Schulterflache  am  Basisteil  (131)  wahrend  der  rotierenden  Bewegung  des  Halteteils  einrastet,  urn  das 
Klemmteil  zu  veranlassen,  sich  von  einer  nicht  klemmenden  Position  in  eine  klemmende  Position  zu  be- 
wegen  und  dadurch  das  Klemm-  und  das  Basisteil  zu  veranlassen,  die  flexiblen  Kabel  zusammenzu- 
drucken. 
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9.  Elektrischer  Stecker  gemali  Anspruch  8,  wobei  das  Haltemittel  (165)  ein  Armteil  umfalit,  der  darin  einen 
vorspringenden  Stift  (171)  einschlielit,  wobei  das  Klemmteil  ein  Loch  (173)  einschlielit,  in  welchem  der 
vorspringende  Stift  wahrend  der  rotierenden  Bewegung  des  Arms  angeordnet  wird. 

10.  Elektrischer  Stecker  gemali  irgendeinem  dervorhergehenden  Anspruche,  wobei  das  Basisteil  (31,  131) 
von  langgestreckter  Gestalt  ist  und  eine  darauf  im  wesentlichen  f  lache  Oberf  lache  einschlielit,  wobei  das 
erste  flexible  Kabel  auf  der  f  lachen  Oberf  lache  angeordnet  ist  und  das  zweite  flexible  Kabel  auf  dem  er- 
sten  flexiblen  Kabel  plaziert  ist. 

11.  Elektrischer  Stecker  gemali  irgendeinem  dervorhergehenden  Anspruche,  wobei  das  kompressible  Mittel 
(85)  ein  elastomeres  Mittel  (81)  umfalit  und  das  elastomere  Mittel  auf  dem  Basisteil  (31)  angeordnet  ist. 

12.  Elektrischer  Stecker  gemali  irgendeinem  der  vorhergehenden  Anspruche,  wobei  die  Schaltungsanord- 
nung  von  mindestens  einem  der  flexiblen  Kabel  eine  Mehrzahl  von  Kontaktelementen  (21)  als  Teil  davon 
einschlielit  und  auf  dem  Kabel  in  einem  vorbestimmten  Muster  positioniert  sind,  wobei  jedes  der  Kontakt- 
elemente  eine  erhabene  Gestalt  besitzt,  urn  dadurch  eine  verbesserte  Verbindung  mit  der  Schaltungs- 
anordnung  des  anderen  der  flexiblen  Kabel  vorzusehen. 

Revendications 

1  .  Connecteur  electrique  en  combinaison  avec  des  premier  et  second  cables  f  lexibles  (1  3,  1  5)  a  connecter 
et  etant  pourvus  chacun  d'une  paire  d'ouvertures  espacees  (41,  43),  et  comprenant  en  outre 
un  element  de  support  (31,  131)concu  pour  recevoir  de  facon  appropriee  lesdits  premier  et  second  cables 
flexibles  ; 
une  paire  de  broches  (35,  37  ;  135,  137)  relevees  positionnees  de  facon  espacee  sur  ledit  element  de 
support  pour  aligner  ledit  circuit  desdits  premier  et  second  cables  flexibles  en  alignement  precis  I'un  par 
rapport  a  I'autre,  chacune  desdites  broches  etant  adaptee  pour  etre  positionnee  respectivement  dans 
I'une  desdites  ouvertures  de  chacun  desdits  cables  flexibles  ; 
un  element  de  bridage  (61,  161)  positionne  au-dessus  dudit  element  de  support  etadapte  pour  brider  les- 
dits  premier  et  second  cables  flexibles  ensemble  de  sorte  que  le  circuit  sur  ledit  premier  cable  flexible 
soit  directement  en  contact  avec  le  circuit  sur  ledit  second  cable  flexible  ; 
des  moyens  compressibles  (85)  entre  ledit  element  de  support  et  ledit  element  de  bridage  pour  cooperer 
avec  au  moins  I'un  desdits  cables  flexibles  pendant  son  bridage  et  pour  etre  comprime  pendant  ledit  bri- 
dage,  lesdits  moyens  compressibles  exercant  une  force  predeterminee  contre  ledit  cable  flexible  compri- 
me  ;  et 
des  moyens  de  retenue  (65,  165)  pour  retenir  ledit  element  de  bridage  en  position  de  bridage  par  rapport 
audit  element  de  support  ; 
caracterise  par  une  certaine  quantite  de  materiau  de  renforcement  (51)  disposee  autour  de  chacune  des- 
dites  ouvertures  (41,  43)  pourfournir  un  relachement  de  contrainte  supplemental  pour  lesdits  cables 
flexibles  lorsque  lesdits  cables  flexibles  sont  brides  ensemble  par  lesdits  elements  de  support  et  de  bri- 
dage. 

2.  Connecteur  electrique  selon  la  revendication  1  ,  dans  lequel  ledit  materiau  de  renforcement  (51)  dispose 
sensiblement  autour  de  I'une  desdites  ouvertures  (41,  43)  s'etend  le  long  d'un  cote  dudit  cable  flexible 
pour  ainsi  essentiellement  empecher  la  deformation  vers  ledit  cote  dudit  cable  flexible. 

3.  Connecteur  electrique  selon  la  revendication  1  ou  2,  dans  lequel  ledit  materiau  de  renforcement  comprend 
une  couche  de  materiau  metallique,  de  preference  du  cuivre. 

4.  Connecteur  electrique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  ledit  element 
de  bridage  est  positionne  sur  ledit  element  de  support  de  facon  a  pouvoir  pivoter. 

5.  Connecteur  electrique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  lesdits 
moyens  de  retenue  sontmontes  mobiles  sur  ledit  element  de  bridage  pour  retenir  ledit  element  de  bridage 
contre  les  cables  flexibles  lorsque  ledit  element  de  bridage  occupe  ladite  position  de  bridage. 

6.  Connecteur  electrique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  lesdits 
moyens  de  retenue  (65)  sont  disposes  sur  ledit  element  de  bridage  (61)  et  ledit  element  de  support  (31) 
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comporte  au  moins  une  broche  verticale  (35),  lesdits  moyens  de  retenue  cooperant  avec  ledit  element 
de  broche  a  la  maniere  d'une  came  lorsque  ledit  element  de  bridage  occupe  ladite  position  de  bridage 
par  rapport  audit  element  de  support. 

5  7.  Connecteur  electrique  selon  la  revendication  6,  dans  lequel  lesdits  moyens  de  retenue  (65)  sont  disposes 
de  facon  coulissante  sur  ledit  element  de  bridage  (31)  et  comportent  une  surface  de  came  (73)  en  faisant 
partie,  ladite  broche  (35)  cooperant  avec  ladite  surface  de  came  (73),  de  facon  a  ce  que  ledit  element  de 
bridage  comprime  lesdits  cables  flexibles  lorsque  lesdits  moyens  de  retenue  sont  deplaces  par  coulisse- 
ment  sur  ledit  element  de  bridage. 

10 
8.  Connecteur  electrique  selon  I'une  quelconque  des  revendications  1  a  3,  dans  lequel  lesdits  moyens  de 

retenue  (165)  sont  montes  pivotants  sur  ledit  element  de  bridage  (161)  et  comportent  une  surface  de 
came,  ladite  surface  de  came  cooperant  avec  ledit  element  de  support  (131)  pendant  le  mouvement  en 
rotation  dudit  element  de  retenue  de  facon  a  provoquer  le  deplacement  dudit  element  de  bridage  d'une 

15  position  non  bridee  vers  ladite  position  bridee,  entraTnant  de  ce  fait  la  compression  desdits  cables  flexibles 
par  lesdits  elements  de  bridage  et  de  support. 

9.  Connecteur  electrique  selon  la  revendication  8,  dans  lequel  lesdits  moyens  de  retenue  (165)  comportent 
un  element  de  bras  pourvu  d'une  broche  en  relief  (171),  ledit  element  de  bridage  comportant  un  trou  (173) 

2o  
dans  lequel  ledit  element  de  broche  est  dispose  pendant  ledit  mouvement  en  rotation  dudit  bras. 

10.  Connecteur  electrique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  ledit  element 
de  support  (31,  131)  presents  une  forme  allongee  et  comporte  une  surface  sensiblement  plane,  ledit  pre- 
mier  cable  flexible  etant  dispose  sur  ladite  surface  plane  et  ledit  second  cable  flexible  etant  dispose  sur 
ledit  premier  cable. 

25 
11.  Connecteur  electrique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  lesdits 

moyens  compressibles  (85)  comportent  un  element  elastomere  (81),  ledit  element  elastomere  etant  dis- 
pose  sur  ledit  element  de  support  (31). 

30  12.  Connecteur  electrique  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  ledit  circuit 
d'au  moins  un  desdits  cables  flexibles  comporte  une  pluralite  d'elements  de  contact  (21)  positionnes  sur 
ledit  cable  selon  une  configuration  predeterminee,  chacun  desdits  elements  de  contact  comportant  une 
configuration  en  relief  pour  ainsi  fournir  une  connexion  amelioree  avec  ledit  circuit  des  autres  cables  flexi- 
bles. 
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