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Description 

Technical  Field 

This  invention  relates  to  cordage  terminated  by  a 
modular  plug  having  enhanced  terminal  to  conductor  en- 
gagement. 

Background  of  the  Invention 

A  conductor  of  a  telephone  cord  which  connects  a 
telephone  handset  to  a  telephone  base  and  in  some  in- 
stances  a  telephone  base  to  a  wall  terminal  generally 
comprises  a  polymeric  core  having  a  plurality  of  tinsel 
ribbons,  i.e.,  typically  three  or  four,  wrapped  helically 
thereabout.  The  tinsel  conductors  are  covered  with  a 
suitable  insulative  covering  such  as  hat,  for  example, 
which  is  disclosed  and  claimed  in  U.  S.  Patent  4,090,763 
and  in  U.S.  patent  4,705,823.  Forthose  cords  which  con- 
nect  a  telephone  base  to  a  wall  terminal,  each  insulated 
conductor  generally  includes  an  elongated  metallic 
member  comprising  a  plurality  of  metallic  wire-like  mem- 
bers  stranded  together  and  insulated  with  a  plastic  ma- 
terial.  A  plurality  of  the  individually  insulated  conductors 
are  jacketed  with  a  plasticized  polyvinyl  chloride  (PVC) 
composition  of  matter. 

In  a  commonly  used  cord  connection  arrangement, 
each  end  of  a  line  or  handset  cord  is  terminated  with  a 
miniature  plug,  which  is  termed  modular,  to  facilitate  at- 
tachment  to  jacks  in  telephone  instruments  and  in  wall 
outlets.  An  end  of  a  cord  is  inserted  into  one  end  of  a 
modular  plug  and  secured  therein.  The  modular  plug  is 
adapted  to  be  inserted  into  a  cavity  of  a  jack  of  a  tele- 
phone,  for  example,  or  into  a  wall  outlet  to  establish  elec- 
trical  connections  between  cord  conductors  which  are 
terminated  within  the  plug  and  contact  elements  in  the 
form  of  wires  in  the  jack.  Modular  plugs  are  disclosed, 
for  example,  in  U.  S.  Patent  Nos.  3,699,498  and 
4,148,539. 

Typically,  a  modular  plug  includes  a  plastic  housing 
having  conductor-receiving  troughs  which  communicate 
with  a  cord-receiving  opening  at  one  end  of  the  plug.  An 
opposite  end  of  the  plug  is  referred  to  as  a  termination 
or  free  end.  Terminal-receiving  slots  extend  between  the 
troughs  and  an  outwardly  facing  inner  surface  of  a  well 
of  the  housing  from  which  a  plurality  of  partitions  extend 
to  an  outer  surface  of  the  housing.  Each  slot  opens  to 
the  inner  surface  of  the  well  between  two  partitions  or 
between  a  partition  and  a  sidewall  of  the  housing. 

In  one  method  of  termination  of  a  cord  with  a  plug, 
the  jacket  is  removed  from  an  end  portion  of  a  length  of 
cordage.  That  end  portion  is  inserted  into  the  cord-re- 
ceiving  end  of  the  plug  with  end  portions  of  the  conduc- 
tors  being  received  in  the  plug  troughs.  Then  the  end  por- 
tion  of  the  length  of  cordage  is  secured  within  the  plug 
and  the  plug  is  positioned  in  a  nest  to  receive  a  plurality 
of  terminals.  Plated  strips  of  terminals  are  fed  into  inser- 
tion  apparatus  such  as  is  shown,  for  example,  in  U.  S. 

Patent  3,839,787.  Terminals  are  severed  from  the  strips 
and  seated  within  the  terminal-receiving  slots  to  engage 
electrically  the  cord  conductors  in  the  troughs.  The  slots 
are  spaced  to  cause  the  seated  terminals  to  engage  the 

5  contact  wires  when  the  plug  is  inserted  into  a  jack  cavity 
and  thereby  connect  electrically  the  cord  conductors  to 
the  jack.  In  another  method,  cord  conductors  are  insert- 
ed  into  an  end  of  a  plug  housing  having  terminals  prein- 
serted  thereinto.  Then  the  terminals  are  moved  farther 

10  into  the  housing,  penetrating  the  conductors  and  becom- 
ing  seated  in  the  housing. 

One  prior  terminal  is  described  in  abovementioned 
U.  S.  Patent  4,148,539.  It  is  made  from  sheet  stock  of 
an  electrically  conductive  material  such  as,  for  example, 

is  a  Phosphor-bronze  alloy.  The  terminal  has  flat  major  fac- 
es  spaced  apart  by  an  edge  surface  which  includes  an 
internal  contact  portion  comprising  protruding  tangs. 
When  the  terminals  are  seated  fully  within  the  plug  hous- 
ing,  the  tangs  pierce  the  insulation  of  and  engage  elec- 

20  trically  the  conductors  of  the  cord  which  has  been  insert- 
ed  into  the  one  end  of  the  plug. 

Each  terminal  also  includes  an  external  contact  por- 
tion  being  exposed  to  an  outer  surface  of  the  housing 
and  having  an  outer  surface  which  is  spaced  slightly  from 

25  outer  edge  surfaces  of  the  partitions  which  are  coplanar 
with  the  outer  surface  of  the  housing.  Each  external  con- 
tact  portion  includes  an  edge  surface  having  a  crown  of 
a  predetermined  radius  termed  at  each  end  thereof.  The 
terminal  is  symmetrical  with  respect  to  an  axis  which  ex- 

30  tends  through  its  center  of  gravity  and  which  is  normal 
to  the  edge  surface  of  the  external  contact  portion.  That 
crown  which  is  adjacent  to  the  termination  end  of  the  plug 
housing  functions  to  engage  an  aligned  wire-like  contact 
element  of  the  jack  into  which  the  plug  is  inserted  to  com- 

35  plete  an  electrical  connection  from  a  conductor  of  the 
cord  to  the  jack. 

Each  terminal  also  has  barbs  formed  on  opposed 
end  surfaces  thereof.  The  barbs  support  the  terminals 
within  the  terminal-receiving  slots  to  space  the  external 

40  contact  portions  above  the  inner  surface  of  the  well  with 
the  barbs  being  embedded  in  end  walls  which  define  the 
slots  to  prevent  unintended  movement  of  the  terminals 
while  each  of  the  terminals  is  in  a  partially  inserted  posi- 
tion  or  when  each  is  in  a  fully  seated  position. 

45  In  one  flat  blade-like  terminal,  an  external  contact 
portion  of  the  blade  has  been  reconfigured.  Each  termi- 
nal  comprises  a  body  portion  which  includes  a  reference 
surface  that  extends  from  one  end  of  the  terminal  toward 
the  other  end.  Each  terminal  also  includes  a  fin-like  por- 

so  tion  having  a  curved  leading  edge  surface  which  is  ad- 
jacent  to  the  termination  end  of  the  plug  housing  and  a 
linear  trailing  edge  surface  that  is  normal  to  the  reference 
edge  surface.  The  external  contact  portion  protrudes 
from  the  body  portion  and  is  disposed  asymnetrically  be- 

55  tween  the  ends  of  the  body  portion  adjacent  to  the  other 
end  of  the  terminal. 

Substantially  the  entire  surface  area  of  the  herein- 
before-described  terminal  is  covered  with  a  base  layer 
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or  layers  of  metallic  material  which  provides  corrosion 
resistance,  smooths  the  terminal  metal,  and  prevents  dif- 
fusion  of  the  terminal  metal  into  a  subsequently  depos- 
ited  layer  of  metallic  material.  The  base  layer  is  covered 
with  a  relatively  thin  layer  of  gold  which  is  called  a  flash 
and  which  enhances  a  connection  to  a  cord  conductor. 
Also,  selected  surface  areas  of  the  external  contact  por- 
tion  are  covered  with  an  additional  layer  of  metallic  ma- 
terial  such  as  gold  to  enhance  conductivity  of  the  con- 
nection  with  a  contact  wire  of  the  jack. 

A  terminal,  such  as  one  of  those  described  herein- 
above,  is  inserted  into  each  slot  of  the  housing  such  that 
an  external  contact  portion  of  each  is  oriented  toward  the 
outer  surface  of  the  housing  to  which  the  partitions  ex- 
tend.  The  internal  contact  portion  of  the  terminal  estab- 
lishes  an  electrical  connection  with  a  conductor  of  the 
cord  that  has  been  inserted  into  the  housing  prior  to  the 
insertion  of  the  terminals.  Of  course,  in  the  use  of  a  plug 
having  preinserted  terminals,  the  terminals  are  preinsert- 
ed  prior  to  insertion  of  the  cord  conductors.  The  external 
contact  portion  of  each  terminal  extends  beyond  the  slot 
in  which  the  terminal  is  seated  and  is  adapted  to  make 
electrical  engagement  with  a  wire-like  contact  element 
of  a  jack  when  the  plug  is  inserted  into  the  cavity  of  the 
jack. 

U.S.-A-4  184  539  describes  a  modular  plug  for  ter- 
minating  a  multiconductor  cord.  The  plug  has  a  plasic 
housing  with  conductor  receiving  cells.  Terminal  receiv- 
ing  slots  extend  between  a  chamber  in  the  housing  and 
the  exterior  of  the  housing.  This  document  forms  the  ba- 
sis  for  the  preamble  of  claims  1  and  8. 

One  of  the  problems  which  has  manifested  itself  re- 
lates  to  the  engagement  of  the  tangs  of  the  terminals  with 
the  tinsel  or  stranded  conductors.  Electrical  opens  have 
occurred,  evidently  because  of  a  less  than  satisfactory 
sustained  engagement.  Also  it  has  been  found  that  dis- 
connections  have  occurred  when  a  cord  which  is  termi- 
nated  by  a  plug  is  pulled  or  moved  in  an  oscillatory  man- 
ner,  for  example. 

Further,  it  has  been  found  that  because  of  the  way 
in  which  tinsel  ribbons  are  wound  about  the  polymeric 
core,  two  of  the  ribbons  may  become  stacked  and 
aligned  in  a  longitudinal  plane  with  the  third  ribbon  of  a 
three  ribbon  conductor.  As  a  result,  it  has  been  common- 
place  for  the  tangs  of  the  terminals  to  penetrate  simulta- 
neously  stacked  portions  of  turns  of  two  of  the  ribbons 
and  the  aligned  portion  of  a  turn  of  the  third  ribbon.  This 
may  cause  the  ribbons  to  become  severed,  resulting  in 
electrical  opens  and  interruptions  to  service.  Also,  gaps 
appear  between  successive  stacks  and  adjacent  turns 
of  the  third,  single  ribbon.  Electrical  opens  also  are 
caused  because  of  tangs  of  the  terminals  engaging  the 
conductors  between  adjacent  ones  of  the  turns  of  heli- 
cally  wound  tinsel  ribbons  and  possibly  not  engaging  the 
ribbons. 

What  is  needed  and  what  seemingly  is  not  available 
in  the  prior  art  is  a  modular  plug  having  enhanced  and 
maintained  electrical  engagement  between  the  termi- 

nals  thereof  and  a  length  of  cordage  which  is  terminated 
by  the  plug.  The  sought  after  modular  plug  should  be  one 
in  which  an  arrangement  for  enhanced  engagement  is 
relatively  inexpensive  to  implement. 

5 
Summary  of  the  Invention 

According  to  the  invention,  there  is  provided  a  mod- 
ular  plug  which  has  enhanced  terminal  to  conductor  en- 

10  gagement  as  set  out  in  Claim  1  . 

Brief  Description  of  the  Drawing 

FIG.  1  is  a  perspective  view  of  a  portion  of  a  tele- 
's  phone  cord  which  comprises  insulated  tinsel  con- 

ductors  and  which  is  terminated  by  a  modular  plug 
of  this  invention,  the  modular  plug  including  termi- 
nals  which  provide  enhanced  and  sustained  electri- 
cal  engagement  of  the  terminals  with  conductors  of 

20  the  cord; 
FIG.  2  is  an  elevational  view  in  section  of  the  mod- 
ular  plug  which  is  shown  in  FIG.  1  with  a  terminal 
being  positioned  in  a  housing  of  the  plug  prior  to 
being  driven  into  seated  engagement  with  an  insu- 

25  lated  conductor  of  the  cord; 
FIG.  3  depicts  a  stranded  conductor  of  a  cord  which 
may  be  terminated  by  a  plug  of  this  invention; 
FIG.  4  is  an  elevational  view  in  section  of  a  modular 
plug  having  terminals  of  the  prior  art  with  one  of  the 

30  terminals  positioned  to  be  seated  fully; 
FIG.  5  is  an  elevational  view  in  section  of  the  mod- 
ular  plug  of  FIG.  2  after  the  terminals  have  been 
seated  fully  in  the  plug; 
FIGS.  6  and  7  are  front  elevational  views  of  a  termi- 

35  nal  of  this  invention  and  one  of  the  prior  art,  respec- 
tively,  positioned  for  engaging  an  insulated  cord  con- 
ductor; 
FIGS.  8  and  9  are  plan  views  in  section  of  tang  por- 
tions  of  the  terminal  of  this  invention  and  one  of  the 

40  prior  art  aligned  with  an  insulated  cord  conductor; 
FIG.  10  is  a  simplified  view  which  depicts  a  portion 
of  a  plastic  core  of  a  length  of  cordage  with  tinsel 
ribbons  wound  thereabout  in  one  configuration  and 
with  a  terminal  shown  in  a  preseated  and  in  a  seated 

45  position,  the  thickness  of  the  tinsel  ribbons  being 
exaggerated  for  purposes  of  clarity; 
FIGS.  11  and  12  are  simplified  views  which  depict  a 
portion  of  a  plastic  core  of  a  length  of  cordage  with 
tinsel  ribbons  wound  thereabout  in  configurations 

so  different  from  that  of  FIG.  10  and  with  terminals  posi- 
tioned  for  seating  in  a  plug,  the  thicknesses  of  the 
ribbons  being  exaggerated  for  purposes  of  clarity; 
FIGS.  13,  14,  and  15  are  side  elevational  views  of 
terminals  which  have  been  used,  which  are  used 

55  and  which  are  in  accordance  with  this  invention, 
respectively;  and 
FIG.  16  shows  an  end  view  of  a  terminal  with  tangs 
thereof  having  been  coined. 
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Detailed  Description 

Modular  cord  systems  typically  include  cords  20-20 
(see  FIG.  1  ),  each  comprising  a  length  of  cordage  21  ter- 
minated  at  each  end  by  a  modular  plug  23.  The  phrase 
"modular  cord  system"  is  intended  to  describe  a  system 
which  includes  the  use  of  devices  mounted  in  equipment 
and  assembled  to  cord  ends  to  facilitate  customer  con- 
nection  of  the  cords  to  the  equipment.  The  cordage  21 
includes  a  plurality  of  individually  insulated  flexible  con- 
ductors  22-22  (see  FIG.  2).  The  cords  are  terminated 
with  modular  plugs  23-23  of  the  type  shown,  for  example, 
in  priorly  mentioned  U.  S.  Patent  No.  4,148,539. 

The  construction  of  the  cordage  21  is  well  known. 
The  flexible  conductor  22  may  include  a  filamentary  core 
25  (see  FIGS.  1  and  2)  having  a  plurality  of  tinsel  ribbons 
27-27  wrapped  helically  thereabout  and  enclosed  with  a 
suitable  insulative  covering  28  such  as  that,  for  example, 
disclosed  and  claimed  in  hereinbefore  identified  U.  S. 
Patent  Nos.  4,090,763  and  4,705,823.  In  the  alternative, 
a  plurality  of  wire-like  metallic  conductors  29-29  (see 
FIG.  3)  are  stranded  togetherand  insulated  with  aplastic 
material  31  to  provide  an  insulated  conductor  32.  The 
insulated  conductors  22-22  may  be  disposed 
side-by-side  in  a  planar  array  and  are  enclosed  in  a  com- 
mon  jacket  34  (see  FIG.  1)  made  of  a  suitable  plastic 
material.  The  final  cord  configuration  has  a  cross-section 
with  parallel  sides  and  semi-circular  end  and  is  referred 
to  as  a  flat  cord. 

The  cord  20  may  be  connected  to  a  telephone  hand 
set,  to  a  telephone  base,  or  to  a  wall  terminal  by  inserting 
a  plug  23  into  a  jack  (not  shown).  The  jack  is  typically 
that  shown  in  U.  S.  Patent  No.  3,990,764.  The  jack  in- 
cludes  a  cavity  and  a  plurality  of  spaced-apart  wire-like 
contact  elements  which  protrude  angularly  into  the  cavity 
of  the  jack  in  which  is  received  the  modular  plug. 

As  can  be  seen  in  FIGS.  1  and  2,  the  modular  plug 
23  constructed  in  accordance  with  the  principles  of  this 
invention  includes  a  housing  41  (see  also  FIG.  4),  which 
is  made  from  a  dielectric  material,  and  a  plurality  of  ter- 
minals  42-42.  The  terminals  42-42  are  destined  to  con- 
nect  electrically  the  conductors  22-22  of  the  cord  which 
are  housed  within  the  plug  23  and  electrical  components 
of  telephone  apparatus  such  as,  for  example,  the 
wire-like  contact  elements  of  the  jack.  The  terminals 
42-42  are  mounted  within  the  housing  41  to  be  engaga- 
ble  by  the  contact  wires  in  the  jack. 

The  plug  housing  41  is  a  unipartite  rigid  housing  (see 
FIGS.  1  ,  2  and  4)  made  from  a  plastic  material  such  as 
polycarbonate.  The  housing  41  includes  a  so-called  free 
or  termination  end  46  which  is  closed.  Further,  the  hous- 
ing  41  includes  a  cord  input  end  47,  a  terminal-receiving 
side  48  and  a  side  49  opposite  the  terminal-receiving 
side.  The  cord  input  end  47  of  the  housing  41  is  formed 
with  a  flared  cord  input  aperture  (not  shown)  which  opens 
to  a  plurality  of  conductor-  receiving  troughs  56-56. 

The  conductor-receiving  troughs  56-56  are  con- 
structed  to  provide  a  plurality  of  individual  duct-like  com- 

partments  which  are  disposed  in  one  tier  for  receiving 
the  conductors  of  a  cord  20.  They  extend  longitudinally 
from  the  vicinity  of  the  free  end  46.  Each  of  the  compart- 
ments  is  of  sufficient  size  to  accept  one  of  the  insulated 

5  conductors  of  the  cordage  21  . 
An  assembler  removes  a  sufficient  length  of  the 

cordage  jacket  34  to  permit  insertion  of  the  insulated  con- 
ductors  into  the  troughs  56-56.  Then  the  assembler  in- 
stalls  the  jacketed  portion  of  the  cordage  21  into  the 

10  cord-input  aperture  with  the  insulated  conductors  ex- 
tending  farther  along  into  the  troughs  56-56. 

The  plug  23  of  this  invention  includes  a  plurality  of 
partitions  61-61  (see  FIG.  1).  In  the  plug  23,  the  portion 
of  each  partition  61  which  extends  to  and  which  is  copla- 

15  nar  with  the  terminal-receiving  side  48  may  extend  for 
only  a  fraction  of  the  distance  between  the  ends  of  a  well 
62  (see  FIGS.  1  and  2).  When  a  plug  23  is  inserted  into 
a  jack,  each  wire-like  contact  member  is  received  be- 
tween  adjacent  ones  of  the  partitions  61-61  adjacent  to 

20  the  free  end  of  the  plug  or  between  a  partition  and  a 
side-wall  of  the  well  62. 

Each  terminal  42  is  adapted  to  be  received  in  a  ter- 
minal-receiving  slot  64-64  (see  FIG.  2).  Each  of  the  ter- 
minal-receiving  slots  64-64  opens  to  a  surface  66  and 

25  connects  the  well  62  with  an  associated  one  of  the  con- 
ductor-receiving  troughs  56-56.  The  terminal-receiving 
slots  64-64  extend  parallel  to  the  troughs  56-56  and  in- 
clude  end  walls  68  and  69.  As  can  be  seen  in  FIG.  2,  the 
end  walls  68  and  69  are  oriented  toward  the  free  end  46 

30  and  the  cord  input  end  47,  respectively,  of  the  housing 
41. 

Each  of  the  terminals  42-42  is  flat  and  blade-like  and 
is  made  from  a  strip  of  an  electrically  conductive  material 
such  as,  for  example,  brass  or  Phosphor-bronze  alloy. 

35  As  can  best  be  seen  in  the  drawings  and  particularly 
FIGS.  1  and  2  thereof,  each  terminal  42  includes  a  body 
portion  74  defined  by  flat  faces  75-75  which  are  spaced 
apart  by  end  edge  surfaces  77  and  78.  The  end  surfaces 
77  and  78  are  interrupted  by  cutouts  79-79  to  form  shoul- 

40  ders  76-76.  The  terminal  has  an  overall  height  of  about 
0.38  cm,  an  overall  length  of  about  0.34  cm  and  a  thick- 
ness  of  about  0.03  cm. 

Internal  contact  portions  in  the  form  of  triangularly 
shaped  tangs  82-82  extend  from  a  lower  portion  of  the 

45  body  74  of  the  terminal  42.  When  the  terminals  42-42 
are  seated  fully  within  the  housing  41  (see  FIG.  5),  the 
tangs  82-82  pierce  through  the  insulation  of  and  engage 
electrically  the  current  carrying  portions  such  as,  for  ex- 
ample,  the  tinsel  ribbons  of  the  insulated  conductors 

50  22-22.  When  the  terminal  42  is  in  the  fully  seated  posi- 
tion,  the  tangs  82-82  extend  through  an  aligned  associ- 
ated  insulated  conductor  and  become  embedded  slight- 
ly,  e.  g.  about  0.010  cm,  in  the  bottoms  of  the  conduc- 
tor-receiving  facilities  of  the  housing.  This  supplements 

55  side  edge  support  of  the  terminals  42-42  in  the  housing 
41  to  prevent  unintended  movement  of  the  terminals. 

The  terminal  42  also  includes  two  sets  of  side  edge 
barbs.  One  set  of  barbs  83-83  are  disposed  adjacent  to 

4 
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the  tangs  82-82.  Another  set  of  side  barbs  85-85  are  dis- 
posed  between  the  barbs  83-83  and  shoulder  portions 
76-76.  The  out-to-out  distance  of  the  side  barbs  85-85  is 
about  0.27  cm.  As  the  terminals  42-42  are  seated  in  the 
housing  41  ,  the  barbs  83-83  and  the  barbs  85-85  dig  into 
the  end  walls  68  and  69  of  the  housing  41  to  anchor  the 
terminals  in  the  slots  64-64.  The  plastic  housing  41  co- 
operates  with  the  edge  surfaces  of  the  terminal  42  to  sup- 
port  the  terminals  in  an  inserted  position. 

Each  terminal  42  has  an  externally  facing  portion  in 
the  form  of  a  reference  edge  surface  90  (see  FIGS.  1-2 
and  6-7).  The  reference  edge  surface  90  extends  from 
the  end  edge  surface  78  toward  the  other  end  edge  sur- 
face  77.  Because  the  reference  edge  surface  90  is 
spaced  a  predetermined  distance  from  the  tangs  82-82 
which  engage  the  plastic  material  of  the  housing  41,  it 
becomes  a  datum  or  reference  surface  for  internal  and 
external  contact  portions  of  the  terminal  42. 

In  order  to  engage  an  external  component  such  as 
a  jack  wire,  the  terminal  42  includes  an  external  contact 
portion.  The  external  contact  portion  is  exposed  to  an 
outer  surface  of  the  housing  to  engage  an  aligned  exter- 
nal  component  such  as  a  wire-like  contact  element  of  a 
jack  into  which  the  plug  is  inserted  to  complete  an  elec- 
trical  circuit  from  the  cord  to  the  jack. 

In  a  preferred  embodiment,  the  external  contact  por- 
tion  is  configured  to  include  a  fin-shaped  protrusion  94 
(see  FIGS.  1  ,  2,  6,  and  7)  which  extends  from  the  body 
portion  74  along  the  exposed  reference  edge  surface  90 
of  the  terminal.  As  can  be  seen,  the  protrusion  94  is  dis- 
posed  asymmetrically  of  the  body  portion  74  and  is  clos- 
er  to  the  end  surface  77  than  to  the  end  surface  78.  When 
the  terminal  42  is  positioned  in  the  housing  41  ,  the  pro- 
trusion  94  is  adjacent  to  the  termination  end  46  of  the 
housing  41  . 

The  outermost  portion  of  the  protrusion  is  spaced  a 
predetermined  distance  above  the  reference  surface  90. 
This  insures  that  it  is  within  a  range  of  distance,  i.e.  about 
0.046  to  0.071  cm,  below  the  outer  edge  surfaces  of  the 
partitions  61  -61  when  the  tangs  82-82  are  embedded  in 
the  bottoms  of  the  troughs  56-56. 

Going  now  to  FIGS.  8-9  and  FIGS.  10-12  there  are 
shown  views  of  a  filamentary  core  25  with  three  tinsel 
ribbons  27-27,  for  example,  wrapped  thereabout  which 
as  mentioned  hereinbefore  may  be  the  structure  of  one 
of  the  insulated  cord  conductors  22-22.  Each  of  the  tinsel 
ribbons  has  a  thickness  of  about  0.063  cm  and  a  width 
of  about  0.05  cm.  In  FIG.  10  is  shown  the  ideal  wrapping 
of  the  three  ribbons,  the  ribbons  being  designated  101, 
1  03  and  1  05.  As  can  be  seen,  the  ribbon  1  01  is  wrapped 
about  the  core  25  so  that  it  is  in  continuous  engagement 
with  the  core.  On  the  other  hand,  the  ribbon  103  is 
wrapped  to  cause  a  portion  1  07  thereof  to  overlap  a  trail- 
ing  portion  of  the  next  successive  turn  of  the  ribbon  101. 
Also,  as  can  be  seen,  the  ribbon  105  is  wrapped  so  that 
a  trailing  portion  1  08  of  each  turn  overlaps  a  leading  per- 
tion  of  an  adjacent  turn  of  the  ribbon  101  and  so  that  a 
leading  portion  109  thereof  overlaps  a  trailing  portion  of 

an  adjacent  turn  of  the  ribbon  103. 
It  has  been  found  that  the  wrapping  of  the  ribbons  is 

carried  out  so  that  the  arrangement  appears  more  nearly 
as  shown  in  FIG.  11.  There,  it  is  seen  that  the  ribbons 

5  101  and  105  are  substantially  in  engagement  with  the 
core  25.  The  third  one  of  the  ribbons  i.e.,  ribbon  103,  is 
stacked  on  the  ribbon  101  to  be  congruent  therewith. 
Also  from  FIG.  11,  it  can  be  observed  that  gaps  111  may 
exist  between  turns  of  adjacent  ribbons.  Further,  at  dia- 

10  metrically  opposed  locations  along  the  core  25,  a  stack 
of  turns  of  the  ribbons  101  and  103  oppose  and  are 
aligned  with  a  single  turn  of  the  ribbon  105. 

Still  another  wrapping  arrangement  of  the  ribbons  is 
possible  in  the  cordage.  This  is  depicted  in  FIG.  12.  In  it, 

is  both  of  the  ribbons  101  and  105  are  in  substantial  en- 
gagement  with  the  core  25.  The  ribbon  103  is  would  to 
overlap  a  trailing  end  portion  of  each  turn  of  the  ribbon 
1  05  and  a  leading  portion  of  the  ribbon  101. 

Viewing  now  FIGS.  13,  14  and  1  5,  there  are  shown 
20  front  elevational  views  of  a  prior  art  blade-like  terminal 

120,  of  a  presently  used  terminal  122  and  of  a  terminal 
42  of  this  invention,  respectively.  One  of  the  differences 
among  the  terminals  is  that  portions  of  the  terminal  which 
form  the  side  edge  barbs  in  FIG.  15  are  configured  dif- 

25  ferently  from  those  in  FIGS.  1  3  and  1  4.  A  broken  line  1  24 
in  each  of  FIGS.  1  3-1  5  represents  an  outer  topmost  por- 
tion  of  the  tinsel  ribbon  arangement  of  an  insulated  tinsel 
conductor  22  positioned  in  a  trough  56  of  a  plug  housing 
41  ,  as  viewed  in  FIGS.  1  3-15. 

30  More  importantly,  the  arrangement  and  configura- 
tion  of  the  tangs  which  penetrate  the  tinsel  conductors  is 
different  among  the  terminals.  As  can  be  seen  in  FIG. 
1  3,  tangs  1  25-1  25  of  the  terminal  1  20  have  a  width,  w-,  , 
as  measured  in  the  plane  of  the  drawings  along  the  line 

35  1  24  of  a  tinsel  conductor  terminated  by  the  terminal  1  20. 
The  width,  w-,,  is  the  maximum  width  of  the  tang  125  as 
seen  by  a  tinsel  ribbon  of  the  conductor  22  penetrated 
thereby.  In  FIG.  14,  because  of  the  shape  of  tangs 
1  26-1  26  of  the  terminal  1  22,  the  maximum  width  of  pen- 

40  etration  of  the  tinsel  ribbons  by  a  tang  1  26,  w2,  is  meas- 
ured  in  a  direction  parallel  to  the  line  1  24  but  slightly  ther- 
ebelow.  For  the  terminal  42  shown  in  FIG.  15,  the  width 
of  penetration  or  shear  of  a  tang  82  is  labelled  w3  and  is 
taken  along  the  line  1  24  at  the  outer  top  of  the  tinsel  wrap. 

45  It  should  be  apparent  from  a  comparison  of  FIGS. 
13-15  and  also  of  FIGS.  8  and  9,  that  the  widths  w-,  and 
w2  of  prior  art  and  presently  used  terminals  is  substan- 
tially  greater  than  the  width  w3  of  the  terminal  of  the  plug 
of  this  invention.  As  a  result,  substantially  less  width  of 

so  a  tinsel  ribbon  is  sheared  by  the  tangs  of  the  terminal  in 
FIG.  15  than  those  in  FIGS.  1  3  and  1  4.  In  fact,  so  much 
of  the  width  of  a  tinsel  ribbon  or  of  a  stranded  conductor 
terminated  by  the  terminal  of  FIG.  13  or  of  FIG.  14  is 
sheared,  that  subsequent  movement  of  the  cordage 

55  such  as,  for  example,  by  a  customer,  may  cause  the  tin- 
sel  ribbon  to  be  separated  into  separate  portions  along 
the  line  of  shear.  In  fact,  as  is  seen  in  FIG.  9,  the  width 
w2  of  presently  used  terminals  is  greater  than  the  dis- 

5 
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tance  across  a  tinsel  ribbon  as  measured  parallel  to  an 
axis  of  the  conductor. 

This  may  become  particularly  acute  in  the  ribbon  ar- 
rangement  of  FIG.  11.  Should  one  of  the  tangs  be  cen- 
tered  on  a  stack  of  turns  of  the  ribbons  101  and  103,  the 
tang  also  will  penetrate  the  aligned  turn  of  the  ribbon  105. 
With  tang  widths  of  the  terminals  of  FIGS.  13  and  14, 
substantially  the  entire  distance  across  the  ribbon  as 
measured  in  a  direction  parallel  to  the  axis  of  the  insu- 
alted  conductor  for  all  of  those  aligned  turns  will  be  pen- 
etrated. 

This  problem  may  be  seen  best  by  viewing  FIGS. 
10,  11  and  12  which  depict  the  ribbon  wrap  arrange- 
ments  with  a  terminal  superimposed  thereon.  As  can  be 
seen  in  FIGS.  11  and  12,  it  becomes  possible  for  the 
tangs  of  the  terminals  to  penetrate  all  three  of  the  ribbons 
after  they  have  been  driven  into  the  plastic  beds  of  the 
conductor-receiving  troughs  during  the  assembly  of  the 
terminals  with  the  plug  housing.  Should  this  occur,  par- 
ticularly  with  the  terminal  widths  shown  in  FIGS.  1  3  and 
14,  each  of  the  ribbons  may  separate  into  portions  and 
be  rendered  inoperative. 

Of  course,  the  foregoing  may  not  be  a  problem  to 
continued  service  of  the  cordage  because  of  the  use  of 
three  or  more  tinsel  ribbons  in  each  conductor.  It  had 
been  thought  that  at  least  one  of  the  ribbons  would  re- 
main  intact.  This  may  net  always  be  true  because  of  the 
relationship  which  exists  among  the  spacing  of  the  tangs 
of  the  prior  art  terminals  and  the  lay  length  of  each  of  the 
helically  wound  ribbons. 

Furthermore,  a  tang  of  a  terminal  may  become  po- 
sitioned  in  a  gap  111  (see  FIG.  11)  between  congruent 
turns  of  ribbons  101  and  103  and  an  adjacent  ribbon  105. 
This  also  may  occur  with  a  gap  1  1  3  of  the  arrangement 
shown  in  FIG.  12.  These  gaps  may  be  substantially  wider 
than  shown  so  that  edge  surfaces  of  adjacent  ribbons 
may  not  engage  or  may  not  maintain  electrical  engage- 
ment  with  the  terminal.  Worse,  if  the  spacing  between 
the  tangs  corresponds  to  the  lay  length  of  the  ribbons 
such  as  with  the  terminal  1  22  in  the  ribbon  arrangement 
of  FIG.  11  ,  both  tangs  may  be  received  in  such  gaps. 

This  problem  has  been  overcome  with  the  modular 
plug  of  this  invention.  Not  only  does  the  terminal  42  of 
the  modular  plug  23  have  tangs  of  substantially  less 
width  as  measured  in  a  direction  parallel  to  longitudinal 
axes  of  the  conductors  than  those  of  prior  art  and  pres- 
ently  used  terminals,  but  also,  the  spacing  between  the 
tangs  differs  from  the  lay  length  of  each  of  the  ribbons 
(see  FIGS.  2,  6and  10-12).  In  one  embodiment,  thecent- 
er-to-center  distance  between  the  tangs  is  about  one  and 
one  half  times  as  long  as  that  in  prior  art  terminals. 

As  is  seen  in  FIGS.  10-12,  the  terminal  tangs  do  not 
coincide  with  the  gaps  between  successive  turns  of  the 
ribbons.  Furthermore,  insertion  of  the  terminals  does  not 
result  in  the  tangs  thereof  penetrating  through  substan- 
tial  portions  of  the  ribbons.  As  a  result,  there  is  a  sub- 
stantially  greater  probability  of  sustained  electrical  con- 
tact  between  the  terminal  tangs  and  the  ribbons. 

It  should  also  be  observed  particularly  from  FIGS.  6, 
1  5  and  1  6  that  a  portion  1  30  each  tang  82  is  coined,  pref- 
erably,  equally  from  each  major  side  of  the  terminal  42. 
Coining  of  the  portions  130-130  facilitates  the  insertion 

5  of  the  terminals,  allowing,  for  example,  the  tangs  to  move 
between  strands  of  a  conductor  such  as  that  shown  in 
FIG.  3.  Also,  because  of  the  coining,  somewhat  less  met- 
al  is  penetrated  than  in  the  use  of  prior  art  terminals. 

For  the  most  part,  the  foregoing  description  has 
10  been  with  respect  to  a  tinsel  ribbon  conductor.  It  should 

be  realized  that  should  the  insulated  conductor  be  a 
stranded  conductor  such  as  that  shown  in  FIG.  3,  the 
terminals  42-42  of  this  invention  also  will  result  in  the 
penetration  of  a  lower  percent  of  the  individual  wire-like 

is  conductors  than  occurs  with  a  prior  art  terminal.  As  a  re- 
sult,  stranded  conductors  terminated  with  terminals  of 
this  invention  have  enhanced  reliability  and  sustained  in- 
tegrity  over  those  terminated  with  terminals  of  the  prior 
art. 

20  Although  the  invention  has  been  described  in  terms 
of  a  terminated  cordage  wherein  the  cordage  includes 
stranded  conductors  or  three  tinsel  ribbons,  it  should  be 
understood  that  the  invention  includes  terminated  cord- 
age  which  includes  less  than  or  more  than  that  number 

25  of  ribbons.  For  example,  a  cord  conductor  may  include 
four  ribbons  wrapped  helically  about  a  filamentary  core 
such  that  two  stacks  of  two  each  are  provided.  I  n  another, 
a  fifth  ribbon  which  spans  the  two  helically  wrapped 
stacks  may  be  added. 

30 

Claims 

1  .  A  terminated  cordage  (21  )  which  comprises: 
35 

a  length  of  cordage  (21  )  which  comprises  a  plu- 
rality  of  insulated  conductors  (22-22)  each  of 
which  includes: 
a  longitudinally  extending  core  member  (25), 

40  at  least  one  extending  electrically  conductive 
ribbon  (27)  which  is  wound  helically  with  a  lay 
length  in  a  plurality  of  turns  about  said  core 
member  (25)  and 
an  insulation  material  (31)  which  covers  said  at 

45  least  one  ribbon  (27)  and 
a  modular  plug  (23)  which  terminates  an  end  of 
said  length  of  cordage  (21  ),  said  plug  (23)  com- 
prising: 
a  housing  (41)  which  includes  a  cavity  for 

so  receiving  said  conductors  (22-22)  of  said  cord- 
age  (21); 
a  plurality  of  slots  (64-64)  which  communicate 
with  said  cavity  and  with  an  externally  facing 
surface  of  said  housing  (41)  with  each  of  said 

55  slots  (64-64)  being  associated  and  aligned  with 
one  of  said  conductors  (22-22);  and 
a  plurality  of  blade-like  electrically  conductive 
terminals  (42-42)  each  of  which  includes  two 
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adjacent  spaced  insulation  piercing  tangs 
(82-82)  along  one  edge  surface  thereof  and 
each  of  which  is  disposed  in  one  of  said  slots 
(64-64)  such  that  portions  of  said  tangs  (82-82) 
penetrate  the  at  least  one  ribbon  (27)  of  an  s 
aligned  associated  conductor  (22)  to  establish 
electrical  engagement  therewith  characterised 
in  that  said  portions  of  said  tangs  (82-82)  of 
each  terminal  (42)  which  are  in  engagement 
with  the  at  least  one  ribbon  (27)  of  the  aligned  10 
associated  conductor  (22)  each  have  a  width  as 
measured  in  a  direction  parallel  to  the  longitudi- 
nal  axis  of  the  aligned  associated  conductor 
(22)  which  width  is  less  than  the  width  of  a  turn 
of  said  at  least  one  ribbon  (27)  as  measured  in  15 
a  direction  parallel  to  the  longitudinal  axis  of  the 
aligned  conductor  (22)  to  minimize  the  amount 
of  said  at  least  one  ribbon  (27)  which  is  pene- 
trated  by  the  terminal  (42)  when  the  terminal 
(42)  is  inserted  and  in  that  said  tangs  (82-82)  20 
are  spaced  apart  a  distance  which  is  such  that 
one  of  the  two  adjacent  tangs  (82-82)  pene- 
trates  a  substantially  greater  portion  of  the  width 
of  a  turn  of  the  at  least  one  ribbon  (27)  as  meas- 
ured  in  a  direction  parallel  to  the  longitudinal  25 
axis  of  the  aligned  conductor  (22)  than  does  the 
other  one  of  the  two  adjacent  tangs  (82-82)  of 
the  width  of  another  turn. 

2.  The  terminated  cordage  of  claim  1  ,  wherein  each  30 
tang  of  each  terminal  in  a  plane  generally  parallel  to 
a  longitudinal  axis  of  a  conductor  is  triangularly 
spaced  with  a  base  attached  to  a  body  of  the  termi- 
nal  and  an  apex  being  embedded  in  the  housing  and 
wherein  the  thickness  of  each  tang  of  each  terminal  35 
decreases  in  a  direction  from  said  body  of  said  each 
terminal  to  said  apex  of  said  each  tang  of  said  each 
terminal. 

3.  The  terminated  cordage  of  claim  1  ,  wherein  each  40 
conductor  includes  a  longitudinally  extending  core 
member,  at  least  one  extending  electrically  conduc- 
tive  ribbon  which  is  wound  helically  with  a  lay  length 
about  said  core  member;  and  an  insulation  material 
which  covers  said  at  least  one  ribbon;  and  wherein  45 
said  plug  includes  a  plurality  of  blade-like  electrically 
conductive  terminals  each  of  which  includes  insula- 
tion-  piercing  tangs  along  one  edge  surface  thereof 
and  each  of  which  is  disposed  in  one  of  said  slots 
such  that  said  tangs  penetrate  the  at  least  one  rib-  so 
bon  of  an  aligned  associated  conductor  to  establish 
electrical  engagement  therewith,  said  tangs  of  each 
terminal  each  having  a  width  as  measured  in  a  direc- 
tion  parallel  to  the  longitudinal  axis  of  the  aligned 
associated  conductor  in  portions  of  the  tangs  which  55 
are  in  engagement  with  the  at  least  one  ribbon  of  the 
aligned  associated  conductor  which  minimizes  the 
amount  of  said  at  least  one  ribbon  which  is  pene- 

trated  by  the  terminal  when  the  terminal  is  inserted 
and  said  tangs  being  spaced  apart  a  distance  which 
is  other  than  a  multiple  of  the  lay  length  of  said  at 
least  one  ribbon. 

4.  The  terminated  cordage  of  claim  1,  wherein  said 
tangs  of  each  terminal  are  spaced  apart  a  distance 
which  differs  from  an  even  multiple  of  said  lay  length. 

5.  The  terminated  cordage  of  claim  4,  wherein  said 
cordage  includes  three  ribbons  with  each  turn  of 
each  ribbon  engaging  the  core  and  having  a  longi- 
tudinal  edge  portion  which  is  in  engagement  with  a 
longitudinal  edge  portion  of  each  of  two  adjacent  rib- 
bons. 

6.  The  terminated  cordage  of  claim  4,  wherein  said 
cordage  includes  three  ribbons  with  turns  of  one  of 
the  ribbons  substantially  being  superimposed  on 
another  one  of  the  ribbons  and  with  turns  of  the  third 
ribbon  being  interposed  between  adjacent  turns  of 
the  superimposed  ribbons. 

7.  The  terminated  cordage  of  claim  4,  wherein  succes- 
sive  turns  of  two  of  the  ribbons  alternate  with  suc- 
cessive  turns  of  each  other  and  wherein  each  suc- 
cessive  turn  of  the  third  ribbon  is  out  of  engagement 
with  the  core  and  overlies  a  portion  of  the  adjacent 
turns  of  the  two  ribbons. 

8.  A  modular  plug  assembly  comprising  a  length  of 
cordage  (21)  and  a  modular  plug  (23)  which  termi- 
nates  an  end  of  said  length  of  cordage,  (21)  which 
includes  a  plurality  of  insulated  conductors  (22-22) 
each  of  which  includes  a  core  (25)  and  a  plurality  of 
electrically  conductive  ribbons  (27-27)  which  are 
wrapped  helically  in  a  plurality  of  turns  about  the 
core  (25)  with  each  ribbon  (27)  having  a  lay  length, 
said  plug  (23)  including: 

a  housing  (41)  which  includes  a  cavity  for 
receiving  said  conductors  (22-22)  of  said  cord- 
age  (21); 
a  plurality  of  slots  (64-64)  which  communicate 
with  said  cavity  and  with  an  externally  facing 
surface  of  said  housing  (41)  each  of  said  slots 
(64-64)  adapted  to  be  aligned  and  associated 
with  a  conductor  (22);  and 
a  plurality  of  blade-like  electrically  conductive 
terminals  (42-42)  each  of  which  includes  two 
adjacent  spaced  insulation-piercing  tangs 
(82-82)  along  one  edge  surface  thereof  and 
each  of  which  is  disposed  in  one  of  said  slots 
(64-64)  such  that  said  tangs  (82-82)  penetrate 
the  aligned  associated  conductor  (22)  to  estab- 
lish  electrical  engagement  therewith,  character- 
ised  in  that  said  tangs  (82-82)  of  each  terminal 
(42)  each  have  a  width  as  measured  in  a  direc- 
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tion  parallel  to  the  longitudinal  axis  of  the 
aligned  associated  conductor  (22)  in  the  por- 
tions  of  the  tangs  (82-82)  which  are  in  engage- 
ment  with  the  ribbons  (27-27)  which  width  is  less 
than  the  width  of  a  turn  of  a  ribbon  (27)asmeas-  s 
ured  in  a  direction  parallel  to  the  longitudinal 
axis  of  the  aligned  associated  conductor  (22)  to 
minimize  the  amount  of  each  ribbon  (27)  which 
is  sheared  by  the  terminal  (42)  when  the  termi- 
nal  (42)  is  inserted  and  in  that  said  tangs  (82-82)  10 
are  spaced  apart  a  distance  which  is  such  that 
one  of  the  two  adjacent  tangs  (82-82)  pene- 
trates  a  substantially  greater  portion  of  the  width 
of  a  ribbon  (27)  as  measured  in  a  direction  par- 
allel  to  the  longitudinal  axis  of  the  aligned  con-  15 
ductor  (22)  than  does  the  other  one  of  the  two 
adjacent  tangs  (82-82)  of  the  width  of  another 
turn. 

9.  The  modular  plug  assembly  of  claim  8,  wherein  the  20 
cordage  terminated  thereby  includes  a  plurality  of 
insulated  conductors  each  of  which  includes  a  core 
and  a  plurality  of  electrically  conductive  ribbons 
which  are  wrapped  helically  about  the  core  with  each 
ribbon  having  a  lay  length,  and  wherein  said  tangs  25 
being  spaced  apart  a  distance  which  is  other  than 
multiple  of  the  lay  length  of  any  of  the  ribbons. 

10.  The  modular  plug  assembly  of  claim  9,  wherein  each 
tang  of  said  terminal  in  a  plane  generally  parallel  to  30 
a  longitudinal  axis  of  a  conductor  is  triangularly 
shaped  with  a  base  attached  to  a  body  of  the  termi- 
nal  and  an  apex  being  embedded  in  the  housing  and 
wherein  the  thickness  of  each  tang  of  said  terminal 
decreases  in  a  direction  from  said  body  of  said  ter-  35 
minal  to  said  apex  of  said  each  tang  of  said  terminal. 

Patentanspriiche 
40 

1.  Abgeschlossene  Kabelschnur  (21)  mit  folgenden 
Merkmalen: 

ein  Stuck  Kabelschnur  (21)  umfaBt  eine  Mehr- 
zahl  von  isolierten  Leitern  (22-22),  die  jeweils  45 
umfassen: 
ein  sich  langlich  erstreckendes  Kernteil  (25), 
mindestens  ein  sich  erstreckendes  elektrisch 
leitfahiges  Band  (27),  das  mit  einer  Schlaglange 
in  mehreren  Windungen  urn  das  Kernteil  (25)  so 
schraubenformig  gewickelt  ist,  und 
Isolationsmaterial  (31  ),  welches  mindestens  ein 
Band  (27)  bedeckt; 
ein  modularer  Stecker  (23)  schlieBt  ein  Ende 
des  Stuckes  der  Kabelschnur  (21)  ab  und  55 
umfaBt: 
ein  Gehause  (41  ),  welches  einen  Hohlraum  zur 
Aufnahme  der  Leiter  (22-22)  der  Kabelschnur 

(21)  aufweist, 
eine  Mehrzahl  von  Schlitzen  (64-64),  die  mit 
dem  Hohlraum  und  mit  einer  AuBenoberflache 
des  Gehauses  (41)  in  Verbindung  stehen, 
wobei  die  jeweiligen  Schlitze  (64-64)  jeweils 
einem  Leiter  (22-22)  zugeordnet  und  zu  diesem 
ausgerichtet  sind,  und 
eine  Mehrzahl  von  klingenartigen  elektrisch  leit- 
fahigen  Klemmen  (42-42),  die  entlang  einer 
Kantenflache  jeweils  zwei  benachbarte  und  im 
Abstand  voneinander  angeordnete,  die  Isolie- 
rung  durchdringende  Dome  (82-82)  aufweisen 
und  die  jeweils  in  einem  der  Schlitze  (64-64) 
angeordnet  sind,  derart,  dal3  Teile  der  Dome 
(82-82)  durch  mindestens  ein  Band  (27)  eines 
zugeordneten  ausgerichteten  Leiters  (22)  hin- 
durchdringen,  urn  den  elektrischen  Kontakt  her- 
zustellen, 
dadurch  gekennzeichnet, 
dal3  die  Teile  der  Dome  (82-82)  jeder  Klemme 
(42),  die  in  Eingriff  mit  mindestens  einem  Band 
(27)  des  zugeordneten  ausgerichteten  Leiters 
(22)  stehen,  jeweils  eine  Breite  aufweisen, 
gemessen  in  einer  Richtung  parallel  zur  Langs- 
achse  des  zugeordneten  ausgerichteten  Leiters 
(22),  die  kleiner  als  die  Breite  einer  Wicklung 
des  mindestens  einen  Bandes  (27)  ist,  gemes- 
sen  in  Richtung  parallel  zur  Langsachse  des 
ausgerichteten  Leiters  (22),  urn  den  Betrag  des 
mindestens  einen  Bandes  (27)  klein  zu  halten, 
der  von  der  Klemme  (42)  durchdrungen  wird, 
wenn  die  Klemme  (42)  eingefugt  wird, 
und  dal3  die  Dome  (82-82)  urn  einen  solchen 
Abstand  voneinander  angeordnet  sind,  dal3 
eine  der  beiden  benachbarten  Dome  (82-82) 
einen  im  wesentlichen  groBeren  Teil  der  Breite 
einer  Wicklung  von  mindestens  einem  Band 
(27)  durchdringt,  gemessen  in  Richtung  parallel 
zur  Langsachse  des  ausgerichteten  Leiters 
(22),  als  dies  der  andere  der  beiden  Dome 
(82-82)  hinsichtlich  der  Breite  der  anderen 
Wicklung  tut. 

2.  Abgeschlossene  Kabelschnur  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  jeder  Dorn  der  jewei- 
ligen  Klemme  in  einer  Ebene  generell  parallel  zur 
Langsachse  eines  Leiters  dreieckformig  gestaltet 
ist,  wobei  eine  Basis  an  einem  Korper  der  Klemme 
befestigt  und  ein  Scheitelpunkt  in  dem  Gehause  ein- 
gebettet  ist,  und  dal3  die  Dicke  des  jeweiligen  Dorns 
der  jeweiligen  Klemme  in  Richtung  von  dem  Korper 
der  jeweiligen  Klemme  zu  dem  Scheitelpunkt  des 
jeweiligen  Dorns  der  jeweiligen  Klemme  abnimmt. 

3.  Abgeschlossene  Kabelschnur  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  jeder  Leiter  ein  sich 
langs  erstreckendes  Kernelement,  mindestens  ein 
sich  erstreckendes  elektrisches  leitfahiges  Band, 
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welches  mit  einer  Schlaglange  urn  das  Kernelement 
schraubenformig  gewickelt  ist,  und  Isolationsmate- 
rial  umfaBt,  welches  das  mindestens  eine  Band 
bedeckt,  und  dal3  der  Stecker  eine  Mehrzahl  von 
klingenartigen  elektrisch  leitfahigen  Klemmen  s 
umfaBt,  die  jeweils  entlang  einer  Kantenoberflache 
isolationsdurchdringende  Dome  umfassen  und  die 
jeweils  in  einem  der  Schlitze  angeordnet  sind,  so 
dal3  die  Dome  das  mindestens  eine  Band  eines 
zugeordneten  ausgerichteten  Leiters  durchdringen,  10 
urn  den  elektrischen  Eingriff  mit  diesen  zu  bilden, 
wobei  die  Dome  der  jeweiligen  Klemme  eine  Breite, 
gemessen  in  Richtung  parallel  zur  Langsachse  der 
zugeordneten  ausgerichteten  Leiter  in  Teilen  der 
Dome  aufweisen,  die  in  Eingriff  mit  dem  mindestens  15 
einem  Band  des  zugeordneten  ausgerichteten  Lei- 
ters  stehen,  so  dal3  der  Betrag  des  mindestens 
einen  Bandes  minimiert  wird,  der  von  der  Klemme 
durchdrungen  wird,  wenn  die  Klemme  eingefugt, 
und  wobei  die  Dome  urn  einen  solchen  Abstand  20 
voneinander  angeordnet  sind,  der  von  dem  Vielfa- 
chen  der  Schlaglange  des  mindestens  einen  Ban- 
des  abweicht. 

4.  Abgeschlossene  Kabelschnur  nach  Anspruch  1,  25 
worin  die  Dome  jeder  Klemme  urn  einen  Abstand 
voneinander  angeordnet  sind,  die  von  einem  ganz- 
zahligen  Vielfachen  der  Schlaglange  abweicht. 

5.  Abgeschlossene  Kabelschnur  nach  Anspruch  4,  30 
worin  die  Kabelschnur  drei  Bander  umfaBt,  wobei 
jede  Windung  jedes  Bandes  am  Kern  anliegt  und 
eine  Langskante  aufweist,  die  mit  einer  Langskante 
von  zwei  benachbarten  Bandern  in  Beruhrung  steht. 

35 
6.  Abgeschlossene  Kabelschnur  nach  Anspruch  4, 

worin  die  Kabelschnur  drei  Bander  umfaBt,  wobei 
die  Windungen  eines  der  Bander  im  wesentlichen 
auf  einem  anderen  der  Bander  aufliegt  und  die  Win- 
dungen  des  dritten  Bandes  zwischen  benachbarten  40 
Windungen  der  ubereinanderliegenden  Bander 
gefugt  ist. 

7.  Abgeschlossene  Kabelschnur  nach  Anspruch  4, 
worin  aufeinanderfolgende  Windungen  von  zwei  der  45 
Bander  mit  abwechselnden  Windungen  voneinan- 
der  abwechseln  und  worin  jede  abwechselnde  Win- 
dung  des  dritten  Bandes  auBer  Beruhrung  mit  dem 
Kern  ist  und  iiber  einem  Teil  der  benachbarten  Win- 
dungen  der  beiden  Bander  liegt.  so 

8.  Modulare  Steckeranordnung  umfassend  ein  Stuck 
Kabelschnur  (21)  und  einen  modularen  Stecker 
(23),  der  ein  Ende  des  Stuckes  der  Kabelschnur  (21  ) 
abschlieBt,  welche  eine  Mehrzahl  von  isolierten  Lei-  55 
tern  (22-22)  aufweist,  die  jeweils  einen  Kern  (25) 
und  eine  Mehrzahl  von  elektrisch  leitfahigen  Ban- 
dern  (27-27)  umfassen,  die  schraubenformig  in 

einer  Mehrzahl  von  Windungen  urn  den  Kern  (25) 
gewickelt  sind,  wobei  jedes  Band  (27)  eine  Schlag- 
lange  aufweist,  mit  folgenden  Merkmalen  des  Stek- 
kers  (23): 

ein  Gehause  (21),  welches  einen  Hohlraum  zur 
Aufnahme  der  Leiter  (22-22)  der  Kabelschnur 
(21)  umfaBt, 
eine  Mehrzahl  von  Schlitzen  (64-64),  die  mit 
dem  Hohlraum  und  mit  einer  nach  auBen  blik- 
kenden  Oberflache  des  Gehauses  (21)  in  Ver- 
bindung  stehen,  wobei  die  Schlitze  (64-64) 
dazu  ausgebildet  sind,  mit  einem  zugeordneten 
Leiter  (22)  ausgerichtet  zu  werden; 
eine  Mehrzahl  von  klingenartigen,  elektrisch 
leitfahigen  Klemmen  (42-42),  die  jeweils  zwei 
benachbarte  und  voneinander  beabstandete 
Isolationsdurchdringungsdorne  (82-82)  entlang 
einer  Kantenflache  aufweisen  und  die  jeweils  in 
einem  der  Schlitze  (64-64)  angeordnet  sind,  so 
dal3  die  Dome  (82-82)  den  zugeordneten  aus- 
gerichteten  Leiter  (22)  durchdringen,  urn  den 
elektrischen  Kontakt  mit  diesem  herzustellen, 
dadurch  gekennzeichnet,  dal3 
die  Dome  (82-82)  der  jeweiligen  Klemme  (42) 
jeweils  eine  Breite,  gemessen  in  Richtung  par- 
allel  zur  Langsachse  des  zugeordneten  ausge- 
richteten  Leiters  (22),  in  Teilen  der  Dome 
(82-82)  aufweisen,  die  in  Eingriff  mit  den  Ban- 
dern  (27-27)  stehen,  welche  Breite  geringerals 
die  Breite  einer  Windung  eines  Bandes  (27)  ist, 
gemessen  in  Richtung  parallel  zur  Langsachse 
des  zugeordneten  ausgerichteten  Leiters  (22), 
urn  den  Betrag  jedes  Bandes  (27)  zu  minimie- 
ren,  der  durch  die  Klemme  (42)  durchtrennt 
wird,  wenn  die  Klemme  (42)  eingefugt  wird,  und 
dal3 
die  Dome  (82-82)  urn  einen  solchen  Abstand 
voneinander  angeordnet  sind,  dal3  eine  der  bei- 
den  benachbarten  Dome  (82-82)  einen  wesent- 
lich  groBeren  Teil  der  Breite  eines  Bandes  (27), 
gemessen  in  Richtung  parallel  zur  Langsachse 
des  ausgerichteten  Leiters  (22)  durchdringt,  als 
dies  der  andere  Dorn  der  beiden  benachbarten 
Dome  (82-82)  hinsichtlich  der  Breite  einer 
anderen  Windung  tut. 

9.  Modulare  Steckeranordnung  nach  Anspruch  8, 
dadurch  gekennzeichnet,  dal3  die  abgeschlossene 
Kabelschnur  eine  Mehrzahl  von  isolierten  Leitern 
umfaBt,  die  jeweils  einen  Kern  und  eine  Mehrzahl 
von  elektrisch  leitfahigen  Bandern  umfassen,  die 
schraubenformig  urn  den  Kern  gewickelt  sind,  wobei 
jedes  Band  eine  Schlaglange  aufweist,  und  daB  die 
Dome  urn  einen  solchen  Abstand  voneinander 
angeordnet  sind,  der  von  einem  Vielfachen  der 
Schlaglange  einer  der  Bander  abweicht. 
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10.  Modulare  Steckeranordnung  nach  Anspruch  9, 
dadurch  gekennzeichnet,  dal3  der  jeweilige  Dorn  der 
jeweiligen  Klemme  in  einer  Ebene  generell  parallel 
zur  Langsachse  eines  Leiters  dreieckformig  gestal- 
tet  ist,  wobei  eine  Basis  mit  einem  Korper  der  s 
Klemme  verbunden  und  ein  Scheitelpunkt  in  dem 
Gehause  eingebettet  ist,  und  dal3  die  Dicke  des 
jeweiligen  Dorns  der  Klemme  in  Richtung  von  dem 
Korper  der  Klemme  zu  dem  Scheitelpunkt  des  jewei- 
ligen  Dorns  der  Klemme  abnimmt.  10 

Revendications 
2. 

1.  Un  cable  (21)  termine  par  une  fiche,  qui  comprend  :  15 

une  longueur  de  cable  (21)  qui  comprend  un 
ensemble  de  conducteurs  isoles  (22-22),  cha- 
cun  d'eux  comprenant  : 
une  ame  (25)  s'etendant  en  direction  longitudi-  20 
nale, 
au  moins  un  ruban  allonge  conducteurde  I'elec- 
tricite  (27)  qui  est  enroule  en  helice  avec  un  cer- 
tain  pas,  en  un  ensemble  de  spires  autour  de 
Tame  (25),  et  25  3. 
un  materiau  isolant  (31)  qui  recouvre  le  dit  au 
moins  ruban  (27)  et 
une  fiche  modulaire  (23)  qui  termine  une  extre- 
mite  de  la  longueur  de  cable  (21),  cette  fiche 
(23)  comprenant  :  30 
un  corps  (41  )  qui  comprend  une  cavite  destinee 
a  recevoir  les  conducteurs  (22-22)  du  cable 
(21)  ; 
un  ensemble  de  fentes  (64-64)  qui  communi- 
quent  avec  la  cavite  et  avec  une  surface  du  35 
corps  (41  )  faisant  face  vers  I'exterieur,  chacune 
de  ces  fentes  (64-64)  etant  associee  et  alignee 
avec  I'un  des  conducteurs  (22-22);  et 
un  ensemble  de  bornes  conductrices  de  I'elec- 
tricite  (42-42),  semblables  a  des  lames,  cha-  40 
cune  d'elles  comprenant  deux  dents  de  percage 
d'isolant  (82-82)  adjacentes  et  espacees,  se 
trouvant  le  long  d'une  surface  de  bord  de  la 
borne,  et  chaque  borne  etant  disposee  dans 
I'une  des  fentes  (64-64),  de  facon  que  des  par-  45 
ties  des  dents  (82-82)  penetrant  dans  ledit  au 
moins  un  ruban  (27)  d'un  conducteur  associe 
aligne  (22),  pour  etablir  une  liaison  electrique 
avec  celui-ci,  caracterise  en  ce  que  les  parties 
des  dents  (82-82)  de  chaque  borne  (42)  qui  sont  so  4. 
en  liaison  avec  le  dit  au  moins  un  ruban  (27)  du 
conducteur  associe  aligne  (22)  ont  chacune  une 
largeur,  mesuree  dans  une  direction  parallele  a 
I'axe  longitudinal  du  conducteur  associe  aligne 
(22)  ,  qui  est  inferieure  a  la  largeur  d'une  spire  55  5. 
du  dit  au  moins  un  ruban  (27),  mesuree  dans 
une  direction  parallele  a  I'axe  longitudinal  du 
conducteur  aligne  (22),  pour  minimiser  la  quan- 

tity  de  laquelle  le  dit  au  moins  un  ruban  (27)  est 
penetre  par  la  borne  (42),  lorsque  la  borne  (42) 
est  inseree,  et  en  ce  que  ces  dents  (82-82)  sont 
mutuellement  espacees  d'une  distance  qui  est 
telle  que  I'une  des  deux  dents  adjacentes 
(82-82)  penetre  dans  une  partie  notablement 
superieure  de  la  largeur  d'une  spire  du  dit  au 
moins  un  ruban  (27),  mesuree  dans  une  direc- 
tion  parallele  a  I'axe  longitudinal  du  conducteur 
aligne  (22),  comparee  a  la  partie  de  la  largeur 
d'une  autre  spire  dans  laquelle  penetre  I'autre 
dent  parmi  les  deux  dents  adjacentes  (82-82). 

Le  cable  termine  de  la  revendication  1  ,  dans  lequel 
chaque  dent  de  chaque  borne,  dans  un  plan  qui  est 
de  facon  generale  parallele  a  un  axe  longitudinal 
d'un  conducteur,  a  une  forme  triangulaire,  avec  une 
base  fixee  a  une  partie  principale  de  la  borne  et  un 
sommet  enfonce  dans  le  corps,  et  dans  lequel 
I'epaisseur  de  chaque  dent  de  chaque  borne  dimi- 
nue  dans  une  direction  allant  de  la  partie  principale 
de  chaque  borne  vers  le  sommet  de  chaque  dent  de 
chaque  borne. 

Le  cable  termine  de  la  revendication  1  ,  dans  lequel 
chaque  conducteur  comprend  une  ame  s'etendant 
en  direction  longitudinale,  au  moins  un  ruban 
allonge,  conducteur  de  I'electricite,  qui  est  enroule 
en  helice  avec  un  certain  pas  autour  de  Tame;  et  un 
materiau  isolant  qui  recouvre  le  dit  au  moins  un 
ruban;  et  dans  lequel  la  fiche  comprend  un  ensem- 
ble  de  bornes  conductrices  de  I'electricite,  sembla- 
bles  a  des  lames,  chacune  d'elles  comprenant  des 
dents  de  percage  d'isolant  le  long  d'une  surface  de 
bord  de  la  borne,  et  chaque  borne  etant  disposee 
dans  I'une  des  fentes  de  facon  que  les  dents  pene- 
trant  dans  le  dit  au  moins  un  ruban  d'un  conducteur 
associe  aligne,  pour  etablir  une  liaison  electrique 
avec  celui-ci,  les  dents  de  chaque  borne  ayant  cha- 
cune  une  largeur,  mesuree  dans  une  direction  paral- 
lele  a  I'axe  longitudinal  du  conducteur  associe  ali- 
gne,  dans  des  parties  des  dents  qui  sont  en  liaison 
avec  ledit  au  moins  un  ruban  du  conducteur  associe 
aligne,  qui  minimise  la  quantite  de  laquelle  ledit  au 
moins  un  ruban  est  penetre  par  la  borne,  lorsque 
cette  derniere  est  inseree,  et  les  dents  etant  mutuel- 
lement  espacees  d'une  distance  qui  est  differente 
d'un  multiple  du  pas  du  dit  au  moins  un  ruban. 

Le  cable  termine  de  la  revendication  1  ,  dans  lequel 
les  dents  de  chaque  borne  sont  mutuellement  espa- 
cees  d'une  distance  qui  differe  d'un  multiple  pair  du 
pas. 

Le  cable  termine  de  la  revendication  4,  dans  lequel 
ce  cable  comprend  trois  rubans,  avec  une  configu- 
ration  dans  laquelle  chaque  spire  de  chaque  ruban 
est  en  contact  avec  Tame  et  a  une  partie  de  bord 
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longitudinal  qui  est  en  contact  avec  une  partie  de 
bord  longitudinal  de  chacun  des  deux  rubans  adja- 
cents. 

6.  Le  cable  termine  de  la  revendication  4,  dans  lequel  s 
ce  cable  comprend  trois  rubans  avec  une  configu- 
ration  dans  laquelle  des  spires  de  I'un  des  rubans 
sont  pratiquement  superposes  sur  un  autre  des 
rubans,  et  des  spires  du  troisieme  ruban  sont  inter- 
posees  entre  des  spires  adjacentes  des  rubans  10 
superposes. 

coupee  par  la  borne  (42)  lorsque  la  borne  (42) 
est  inseree,  et  en  ce  que  les  dents  (82-82)  sont 
mutuellement  espacees  d'une  distance  qui  est 
telle  que  I'une  des  deux  dents  adjacentes 
(82-82)  penetre  dans  une  partie  notablement 
superieure  de  la  largeur  d'un  ruban  (27),  mesu- 
ree  dans  une  direction  parallele  a  I'axe  longitu- 
dinal  du  conducteur  aligne  (22),  comparee  a  la 
partie  de  la  largeur  d'une  autre  spire  dans 
laquelle  penetre  I'autre  dent  parmi  les  deux 
dents  adjacentes  (82-82). 

7.  Le  cable  termine  de  la  revendication  4,  dans  lequel 
des  spires  successives  de  deux  des  rubans  alter- 
nent  avec  des  spires  successives  de  chaque  autre  15 
ruban,  et  dans  lequel  chaque  spire  successive  du 
troisieme  ruban  n'est  pas  en  contact  avec  Tame  et 
recouvre  une  partie  des  spires  adjacentes  des  deux 
rubans. 

20 
8.  Un  assemblage  a  fiche  modulaire  comprenant  une 

longueur  de  cable  (21)  et  une  fiche  modulaire  (23) 
qui  termine  une  extremite  de  cette  longueur  de  cable 
(21),  comprenant  un  ensemble  de  conducteurs  iso- 
les  (22-22),  chacun  d'eux  comprenant  une  ame  (25)  25 
et  un  ensemble  de  rubans  conducteurs  de  I'electri- 
cite  (27-27)  qui  sont  enroules  en  helice  en  un 
ensemble  de  spires  autour  de  Tame  (25),  chaque 
ruban  (27)  ayant  un  certain  pas  d'helice,  cette  fiche 
(23)  comprenant  :  30 

un  corps  (41  )  qui  comprend  une  cavite  destinee 
a  recevoir  les  conducteurs  (22-22)  du  cable 
(21); 
un  ensemble  de  fentes  (64-64)  qui  communi-  35 
quent  avec  la  cavite  et  avec  une  surface  du 
corps  (41  )  faisant  face  vers  I'exterieur,  chacune 
des  fentes  (64-64)  etant  adaptee  pour  etre  ali- 
gnee  et  associe  avec  un  conducteur  (22);  et 
un  ensemble  de  bornes  conductrices  de  I'elec-  40 
tricite  (42-42),  semblables  a  des  lames,  cha- 
cune  d'elles  comprenant  deux  dents  de  percage 
d'isolant  (82-82)  adjacentes  et  espacees,  le 
long  d'une  surface  de  bord  de  la  borne,  et  cha- 
que  borne  etant  disposee  dans  I'une  des  fentes  45 
(64-64),  de  facon  que  les  dents  (82-82)  pene- 
trant  dans  le  conducteur  associe  aligne  (22) 
pour  etablir  une  liaison  electrique  avec  celui-ci, 
caracterise  en  ce  que  les  dents  (82-82)  de  cha- 
que  borne  (42)  ont  chacune  une  largeur,  mesu-  so 
ree  dans  une  direction  parallele  a  I'axe  longitu- 
dinal  du  conducteur  associe  aligne  (22),  dans 
les  parties  des  dents  (82-82)  qui  sont  en  liaison 
avec  les  rubans  (27-27),  qui  est  inferieure  a  la 
largeur  d'une  spire  d'un  ruban  (27),  mesuree  55 
dans  une  direction  parallele  a  I'axe  longitudinal 
du  conducteur  associe  aligne  (22),  pour  minimi- 
ser  la  qualite  de  laquelle  chaque  ruban  (27)  est 

9.  L'assemblage  a  fiche  modulaire  de  la  revendication 
8,  dans  lequel  le  cable  qui  est  ainsi  termine  com- 
prend  un  ensemble  de  conducteurs  isoles,  chacun 
d'eux  comprenant  une  ame  et  un  ensemble  de 
rubans  conducteurs  de  I'electricite  qui  sont  enroules 
en  helice  autour  de  Tame,  avec  un  pas  d'helice  pour 
chaque  ruban,  et  dans  lequel  les  dents  sont  mutuel- 
lement  espacees  d'une  distance  qui  est  differente 
d'un  multiple  du  pas  d'un  ruban  quelconque  . 

10.  L'assemblage  a  fiche  modulaire  de  la  revendication 
9,  dans  lequel  chaque  dent  de  la  borne,  dans  un  plan 
qui  est  de  facon  generale  parallele  a  un  axe  longi- 
tudinal  d'un  conducteur,  a  une  forme  triangulaire 
avec  une  base  fixee  a  une  partie  principale  de  la 
borne  et  un  sommet  enfonce  dans  le  corps  de  la 
fiche,  et  dans  lequel  I'epaisseur  de  chaque  dent  de 
la  borne  diminue  dans  une  direction  allant  de  la  par- 
tie  principale  de  la  borne  vers  le  sommet  de  chaque 
dent  de  la  borne. 

11 



EP  0  514  113  B1 

12 



EP  0  514  113  B1 

F I G .   2  

13 



EP  0  514  113  B1 

F I G .   3  

F I G .   5  

14 



EP  0  514  113  B1 

F I G .   6  

F I G .   8  

w 
22  3  28 

15 



EP  0  514  113  B1 



EP  0  514  113  B1 

F I G .   1 3  

(PRIOR  ART) 

17 


	bibliography
	description
	claims
	drawings

