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Description 

The  present  invention  relates  to  the  field  of 
electrical  connectors  and  more  particularly  to  the 
field  of  double  row  connectors  for  transmission 
cables. 

Double  row  receptacle  connectors  are  known 
for  flat  transmission  cable,  which  comprise  a  con- 
nector  assembly  for  mating  with  a  two-row  pin 
array.  Such  connector  assemblies  route  adjacent 
closely  spaced  signal  conductors  of  the  flat  cable 
to  terminals  on  alternating  sides  of  the  connector 
while  routing  the  respective  ground  conductors  to  a 
ground  bus  contained  in  the  connector. 

U.S.  Patent  No.  4,260,209  discloses  such  a 
connector  for  providing  mass  termination  of  a  flat 
transmission  cable,  where  the  receptacle  terminals 
for  the  signal  conductors  have  slotted  beam  ter- 
mination  sections  and  are  terminated  to  the  con- 
ductors  by  insulation  displacement.  Similarly  the 
ground  conductors  are  secured  in  slotted  beams  of 
the  ground  bus.  The  receptacle  terminals  and 
ground  bus  are  disposed  along  respective  recesses 
of  a  housing,  the  conductors  of  the  cable  are 
terminated  thereto,  a  cover  is  placed  over  the  ter- 
minations,  and  a  strain  relief  member  is  secured  to 
the  assembly.  The  connector  provides  for  selective 
programming  of  ground  terminals  by  connecting 
selected  receptacle  terminals  to  the  ground  bus 
instead  of  to  signal  conductors,  by  grounding  bars 
or  by  sacrificed  signal  conductors. 

U.S.  Patent  No.  4,269,466  discloses  another 
double  row  receptacle  connector  for  flat  transmis- 
sion  cable  wherein  the  terminals  are  disposed  in 
channels  along  opposing  sides  of  a  housing  mem- 
ber  and  respective  signal  conductors  are  termi- 
nated  by  insulation  displacement  to  slotted  beam 
termination  sections.  Cover  members  are  placed 
against  the  sides  of  the  housing,  locking  to  the 
housing  at  its  forward  end  and  to  each  other  at  the 
rearward  end  providing  cable  strain  relief.  A  ground 
bus  bar  engages  the  ground  conductors  by  a  plu- 
rality  of  slotted  beam  termination  sections.  To  se- 
lectively  program  the  ground  terminals  of  the  con- 
nector,  the  ground  bus  bar  can  have  selectively 
positioned  termination  sections  to  engage  sacri- 
ficed  signal  conductors  by  insulation  displacement 
which  signal  conductors  then  proceed  forwardly  to 
engage  respective  receptacle  contacts  which  be- 
come  ground  terminals. 

EP-A-0  112  019,  discloses  an  electrical  con- 
nector  for  signal  conductor  means  and  ground  con- 
ductor  means  of  electrical  cable  means,  the  con- 
nector  comprising  electrical  terminals  having  con- 
tact  sections  projecting  forwardly  thereof,  said  ter- 
minals  being  secured  in  a  row  to  a  side  of  a 
contact-carrying  means  and  then  terminated  re- 
spectively  to  either  said  signal  conductor  means  or 

to  said  ground  conductor  means  and  dielectric 
cover  means  covering  and  protecting  the  termina- 
tions,  covering  said  contact-carrying  means  and 
end  lengths  of  said  cable  means,  sealing  said 

5  terminations  and  providing  strain  relief  to  said  ca- 
ble  means,  the  connector  further  comprising  a  re- 
ceptacle,  wherein  for  the  transmission  of  electrical 
signals  with  high  reliability  and  uniformity,  said 
cover  means  comprises  dielectric  material  moulded 

io  about  said  contact  carrying  means  and  said  termi- 
nals,  thereby  to  provide  non-deforming  strain  relief 
means  to  said  cable  means,  said  contact  carrying 
means  with  said  terminals  secured  thereto  and 
being  sealingly  covered  by  said  cover  means  pro- 

75  viding  an  assembly  which  is  securable  to  said 
receptacle. 

There  is  disclosed  in  EP-A-0  147  080,  an  elec- 
trical  connector  for  signal  conductor  means  and 
ground  conductor  means  of  electrical  cable  means, 

20  the  connector  comprising  electrical  terminals  hav- 
ing  contact  sections  and  secured  to  a  side  of  a 
contact-carrying  means  and  then  terminated  re- 
spectively  to  either  said  signal  conductor  means  or 
to  said  ground  conductor  means  and  dielectric 

25  cover  means  covering  and  protecting  the  termina- 
tions,  covering  said  contact-carrying  means  and 
end  lengths  of  said  cable  means,  sealing  said 
terminations  and  providing  strain  relief  to  said  ca- 
ble  means. 

30  The  cover  means  comprises  a  pair  of  rigid 
cover  plates  which  are  secured  about  the  contact- 
carrying  means  and  have  projections  which  bite 
into  the  insulation  of  the  cable  means.  The  contact 
carrying  means  is  formed  with  passageway  in 

35  which  contact  sections  of  the  terminals  are  re- 
ceived  and  secured. 

A  connector  according  to  the  present  invention 
is  defined  in  Claim  1  . 

EP-A-0  023  936  discloses  a  connector  similar 
40  to  that  of  EP-A-0  147  080  in  which  the  contact 

carrying  means  is  formed  with  passageways  re- 
ceiving  contact  sections  of  the  terminals,  the  cover 
means  being  in  the  form  of  rigid  plates  clamped 
about  the  contact  carrying  means  and  there  being 

45  no  housing  as  such. 
In  a  first  embodiment  of  the  present  invention 

each  of  the  terminals  of  a  row  are  secured  to  a 
separate  contact-carrying  member.  Terminals  at 
those  contact  locations  designated  as  signal  loca- 

50  tions  are  terminated  to  signal  conductors  of  a  row 
of  respective  transmission  cables;  terminals  at 
ground  locations  are  welded  to  a  ground  plane 
which  is  terminated  to  ground  conductors  of  the 
cables;  and  the  terminal  subassemblies  thus 

55  formed  are  then  overmolded  with  said  dielectric 
material.  A  contact  section  of  each  receptacle  con- 
tact  terminal  extends  forwardly  of  the  overmolded 
covering  to  be  received  in  a  respective  passage- 
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way  of  the  forward  housing  member.  When  individ- 
ual  cables  are  used,  the  dielectric  covering  also 
provides  spacing  between  the  cables.  Ribbon  cable 
may  also  be  used  with  the  present  invention. 

Prior  to  overmolding  to  form  the  terminal  as- 
semblies  of  the  first  embodiment,  the  terminal  sub- 
assemblies  are  completed  in  the  following  manner. 
The  stripped  ends  of  the  signal  conductors  are 
routed  along  channels  on  one  side  of  a  dielectric 
contact-carrying  member  to  which  the  terminals  are 
affixed;  and  the  signal  conductors  are  then  laser 
welded  to  respective  signal  terminals.  The  one  or 
two  stripped  ground  conductors  associated  with 
each  respective  signal  conductor  are  routed  along 
channels  on  the  other  side  of  the  dielectric  contact- 
carrying  member  to  which  a  single  ground  plane  is 
affixed;  and  the  ground  conductors  are  laser  weld- 
ed  to  the  ground  plane. 

At  pre-selected  locations  along  the  front  end  of 
the  ground  plane  are  electrical  connections  to  ter- 
minals,  forming  ground  terminals  whose  integral 
receptacle  contact  sections  extend  forwardly  from 
the  overmolded  terminal  assembly  laterally  aligned 
with  the  receptacle  contact  sections  of  the  signal 
terminals  and  to  be  received  in  passageways  of  the 
forward  housing  member.  The  locations  of  the 
ground  contact  sections  in  one  of  the  terminal 
assemblies  is  independent  of  the  locations  of  the 
ground  contact  sections  in  the  other  assembly. 

The  terminal  assemblies  of  the  first  embodi- 
ment  can  be  secured  to  each  other  prior  to  assem- 
bly  to  the  forward  housing  member  by  means  of 
one  or  two  projections  from  each  assembly  extend- 
ing  through  slots  in  the  other  assembly  between 
the  conductors,  whereafter  the  projections  are  cold- 
staked.  The  assemblies  may  have  lateral  latching 
projections  at  the  forward  ends  which  latchingly 
engage  corresponding  lateral  latches  of  the  forward 
housing  member.  Also,  the  receptacle  contact  sec- 
tions  may  be  retained  in  the  terminal-receiving 
passageways  such  as  by  conventional  rearwardly 
extending  lances  of  the  terminal,  engaging  for- 
wardly  facing  stop  surfaces  on  sidewalls  of  the 
passageways,  and  the  forward  terminal  ends  en- 
gaging  rearwardly  facing  stop  surfaces  of  the  for- 
ward  passageway  ends.  The  assemblies  can  be 
removed  if  desired  by  a  tool  which  has  projections 
to  extend  inwardly  from  the  mating  surface  to  de- 
press  the  terminal  lances,  and  by  the  lateral  hous- 
ing  latches  being  urged  outwardly,  whereafter  the 
assemblies  can  be  urged  rearwardly. 

Each  terminal  assembly  of  the  first  embodi- 
ment  of  the  present  invention  provides  minimized 
impedance  discontinuity  for  each  row  of  its  con- 
ductors  and  terminals  through  providing  apertures 
in  the  ground  plane  opposite  each  signal  contact, 
embedding  and  holding  the  terminals  immobile 
within  the  subassembly,  and  providing  nondefor- 

ming  cable  strain  relief  which  also  precisely  spaces 
the  respective  cables  when  individual  cables  are 
used.  The  present  invention  also  provides  high 
integrity  laser  welding  of  conductors  to  contacts, 

5  and  sealing  and  protecting  of  the  terminations. 
In  a  second  embodiment  of  the  present  inven- 

tion,  the  connector  includes  a  premolded  forward 
housing  member  having  a  contact-receiving  portion 
and  a  contact-carrying  portion  extending  rearwardly 

io  from  the  medial  plane  of  the  contact-receiving  por- 
tion.  Two  rows  of  terminal-receiving  passageways 
extend  rearwardly  from  the  mating  face  of  the 
forward  housing  member  through  the  contact-re- 
ceiving  portion  of  the  housing;  channels  extend 

is  along  the  top  and  bottom  surfaces  of  the  contact- 
carrying  portion  of  the  housing  aligned  with  the 
passageways. 

Receptacle  contact  terminals  are  first  secured 
in  the  housing  with  their  contact  sections  secured 

20  in  the  passageways  and  body  sections  and  ter- 
mination  sections  disposed  along  the  channels 
rearwardly  therefrom,  with  the  signal  terminals  al- 
ternating  with  ground  terminals  within  each  row. 
Each  signal  terminal  is  opposed  by  a  ground  termi- 

25  nal  in  the  opposing  row,  to  which  are  respectively 
terminated  the  signal  conductor  and  the  one  or  two 
ground  conductors  associated  therewith,  of  a  re- 
spective  transmission  cable.  The  signal  conductor 
is  preferably  disposed  along  and  held  by  interfer- 

30  ence  fit  within  a  slotted  termination  section  of  the 
signal  terminal  and  then  connected  thereto  by  laser 
welding.  The  one  or  two  ground  conductors  are 
similarly  disposed  along  and  held  by  interference 
fit  within  a  slotted  termination  section  of  the  ground 

35  terminal  and  then  laser  welded  thereto.  The  trans- 
mission  cables  are  arranged  in  a  single  row  ex- 
tending  rearwardly  from  the  housing  member  in  the 
medial  plane  of  the  housing's  contact-carrying  por- 
tion. 

40  Rearwardly  of  the  contact-receiving  portion  of 
the  housing,  moldable  dielectric  material  is  then 
molded  sealingly  over  the  contact-carrying  portion 
and  the  conductor/terminal  terminations  and  along 
insulated  portions  of  the  transmission  cables  for 

45  strain  relief,  forming  a  dielectric  cover  means  which 
seals  the  terminations  and  holds  the  terminals  im- 
mobile.  When  individual  cables  are  used,  prefer- 
ably  a  transverse  second  strain  relief  is  formed 
during  the  molding  of  the  cover  means  and  spaced 

50  rearwardly  along  the  transmission  cables  a  se- 
lected  distance  from  the  cover  means,  with  longitu- 
dinally  extending  web  sections  at  each  end  of  the 
row  of  cables  integrally  joining  the  second  strain 
relief  and  the  cover  means, 

55  The  strain  relief  provided  by  said  embodiments 
does  not  deform  the  transmission  cables,  like  other 
conventional  strain  relief  methods.  The  providing  of 
alternating  and  opposing  signal  and  ground  termi- 
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nals  minimizes  impedance  problems.  The  termina- 
tions  are  by  high  integrity  laser  welding  and  are 
sealed  thereafter. 

A  plurality  of  double  row  connectors  of  the 
present  invention  can  be  placed  side  by  side,  each 
having  a  low  profile  to  electrically  mate  with  a 
multi-row  pin  array  of  a  printed  circuit  board,  or 
they  can  be  placed  end-to-end  to  mate  a  long 
double  row  of  pins.  The  double  row  connector  of 
the  present  invention  may  be  used  with  a  variety  of 
transmission  cables,  such  as  ribbon  cable,  coaxial 
cable  and  two-lead  cable. 

Embodiments  of  the  present  invention  will  now 
be  described  by  way  of  exemple  with  reference  to 
the  accompanying  drawings,  in  which: 

FIGURE  1  is  a  perspective  view  of  the  connec- 
tor  with  the  two  terminal  assemblies  exploded 
from  the  forward  housing  member. 
FIGURE  2  is  a  perspective  view  of  one  of  the 
terminal  subassemblies  showing  the  contact-car- 
rying  member,  the  signal  terminals  and  the 
ground  plane  exploded  therefrom  and  the  cable 
ends  exploded  rearwardly  therefrom,  prior  to 
termination  and  overmolding  to  become  a  termi- 
nal  assembly. 
FIGURE  3  is  a  longitudinal  section  view  of  the 
terminal  subassembly  taken  through  line  3-3  of 
Figure  2. 
FIGURES  4  is  a  longitudinal  section  view  of  the 
terminal  subassembly  of  Figure  3  after  terminals 
are  secured  and  conductors  connected  thereto. 
FIGURE  5  is  an  enlarged  perspective  view  from 
below  of  a  terminal  welded  to  a  ground  plane 
tab. 
FIGURES  6A  and  6B  are  top  partial  views  of  a 
signal  conductor  before  and  after  welding  to  a 
signal  terminal  in  a  terminal  subassembly. 
FIGURE  7  is  an  enlarged  perspective  view  of  a 
pair  of  ground  conductors  routed  along  merging 
channels  in  the  carrier  and  terminated  to  the 
ground  plane  at  a  single  weld,  in  a  terminal 
subassembly. 
FIGURE  8  is  a  longitudinal  section  view  of  the 
overmolded  terminal  assembly. 
FIGURES  9  and  10  are  longitudinal  section 
views  of  a  pair  of  terminal  assemblies  of  Figure 
8  secured  together  for  insertion  into  the  forward 
housing  member,  and  after  insertion,  respec- 
tively. 
FIGURES  11A  and  1  1  B  illustrate  the  latching  of 
the  terminal  assemblies  into  the  housing. 
FIGURE  12  is  a  perspective  view  of  another 
embodiment  of  the  connector  assembly  of  the 
invention,  with  the  terminals  exploded  from  the 
housing  and  the  prepared  transmission  cables 
exploded  from  the  terminals,  prior  to  termination 
assembly  and  overmolding. 
FIGURE  13  is  a  perspective  view  of  the  assem- 

bled  connector  assembly  of  Figure  12  after 
overmolding. 
FIGURE  14  is  a  longitudinal  section  view  of  the 
housing  and  terminals  taken  along  line  14-14  of 

5  Figure  12. 
FIGURE  15  is  a  longitudinal  section  view  of  the 
terminals  in  the  housing  and  the  cable  conduc- 
tors  to  be  terminated  thereto,  taken  along  line 
15-15  of  Figure  12. 

70  FIGURE  16  shows  the  conductors  terminated  to 
the  housed  terminals  of  Figure  15. 
FIGURE  17  shows  the  terminated  subassembly 
of  Figure  16  after  overmolding,  with  the  mold 
shown  in  phantom. 

75  FIGURES  18  to  21  are  part  plan  views  of  adja- 
cent  signal  and  ground  terminals  exploded  from 
the  housing,  secured  in  the  housing  to  receive 
signal  and  ground  conductors,  terminated  to  the 
respective  conductors,  and  overmolded  respec- 

20  tively,  with  the  top  of  the  housing  broken  away. 
The  connector  assembly  200  of  the  present 

invention  is  shown  in  Figure  1  and  comprises  a 
forward  housing  member  10  and  a  pair  of  terminal 
assemblies  12.  Assemblies  12  are  securable  to 

25  housing  10  by  latching  projections  14  on  each 
assembly  12  at  the  forward  end  16  and  laterally 
thereof  engaged  by  latching  arms  18  of  housing 
10.  Box-type  receptacle  contact  sections  20  of 
electrical  contact  terminals  22  extend  in  a  row 

30  forwardly  of  forward  end  16  of  each  assembly  12, 
to  be  received  within  terminal-receiving  passage- 
ways  24  of  housing  10  and  preferably  secured 
therewithin  such  as  by  locking  lances  26  engaging 
stop  surfaces  28  within  passageways  24,  as  shown 

35  in  Figures  9  and  10. 
A  row  of  electrical  transmission  cables  150 

extends  rearwardly  from  each  assembly  12  with 
their  signal  and  ground  conductors  terminated  to 
terminals  22.  Each  terminal  assembly  12  has  a 

40  cover  means  30  molded  over  a  terminal  subassem- 
bly  comprising  the  terminals  22,  the  terminations  of 
the  signal  and  ground  conductors  thereto,  and  end 
portions  of  the  transmission  cables  150,  all  of 
which  will  be  described  with  greater  particularity 

45  below.  Connector  assembly  200  is  matable  with 
two  rows  of  pin  contacts  of  a  pin  array  of  a  printed 
circuit  board  (not  shown),  and  a  keying  feature  32 
is  shown  on  forward  housing  member  10  for  proper 
mating  with  a  shroud  member  around  the  pin  array. 

50  Terminal  assemblies  12  are  preferably  first  se- 
cured  to  each  other  prior  to  latching  into  housing 
10,  by  means  of  one  or  more  relatively  vertical 
projections  34  on  each  assembly  entering  into  axial 
slots  36  in  the  respective  other  assembly  with  free 

55  ends  38  extending  beyond  the  remote  surface 
thereof  after  which  the  projections'  free  ends  38 
are  cold-staked  or  deformably  enlarged  against  the 
remote  surface,  as  seen  better  in  Figure  11  A. 

4 
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Figure  2  shows  the  terminal  subassembly  40, 
from  which  a  terminal  assembly  12  is  formed  when 
subassembly  40  is  overmolded  by  cover  means 
30.  A  dielectric  contact-carrying  member  42  is  mol- 
ded  from  a  suitable  material  and  has  spaced  chan- 
nels  44  located  on  relatively  top  surface  46  and 
extending  rearwardly  from  front  end  48  to 
conductor-positioning  section  50  at  the  rearward 
end  52  of  contact-carrying  member  42.  Terminal- 
securing  projections  54  extend  upwardly  from  bot- 
tom  channel  surfaces  56  near  front  end  48.  Rela- 
tively  bottom  surface  58  of  contact-carrying  mem- 
ber  42  is  planar  forwardly  of  conductor-positioning 
section  50,  with  securing  projections  60  extending 
downwardly  spaced  across  planar  bottom  surface 
58  proximate  front  end  48;  such  a  securing  projec- 
tion  60  is  shown  in  Figure  3.  Ground  plane  62  is  to 
be  secured  to  bottom  surface  58  by  projections  60 
as  will  be  explained  later. 

In  Figures  2  to  4,  terminals  22  are  stamped 
and  formed,  preferably  of  Copper  Alloy  725.  Each 
terminal  22  has,  proceeding  rearwardly  from  con- 
tact  section  20,  intermediate  section  64,  relatively 
upwardly  angled  section  66,  and  securing  section 
68,  with  conductor-connecting  section  70  at  the 
rearward  end  thereof.  Securing  section  68  and 
conductor-connecting  section  70  of  each  terminal 
22  is  disposed  in  a  respective  channel  44.  Secur- 
ing  section  68  has  a  hole  72  therein  corresponding 
to  securing  projection  54  in  channel  44  through 
which  projection  54  extends.  Projection  54  is  cold- 
staked  (or  heat-staked,  as  desired)  to  enlarge  the 
end  of  projection  54  over  securing  section  68  and 
thus  secure  terminal  22  to  top  surface  46  of 
contact-carrying  member  42  by  enlarged  end  74. 
Thus  angled  section  66,  intermediate  section  64 
and  contact  section  20  of  each  receptacle  terminal 
22  extend  forwardly  of  front  end  48  along  the 
longitudinal  axis  of  terminal  22  and  channel  44 
while  conductor-connecting  section  70  is  disposed 
proximate  and  forwardly  of  conductor-positioning 
section  50  of  contact-carrying  member  42. 

In  Figures  2  to  4,  ground  plane  62  has  an 
elongated  planar  section  76  from  which  tab  sec- 
tions  78  extend  forwardly  at  a  slight  angle  down- 
wardly  with  short  tab  ends  80  extending  horizon- 
tally  forwardly  therefrom.  Tab  sections  78  are 
formed  at  preselected  locations  as  will  be  ex- 
plained  later.  Along  the  rearward  end  of  ground 
plane  62  is  a  conductor-connecting  section  84  pref- 
erably  comprising  a  bent-back  portion  of  the  metal 
blank  from  which  ground  plane  62  is  stamped  and 
formed,  the  rearward  end  being  a  bight  section  82. 
Proximate  the  forward  end  of  ground  plane  62  and 
thereacross  are  disposed  a  plurality  of  holes  86 
corresponding  to  securing  projections  60  on  bottom 
surface  58  of  contact-carrying  member  42.  Ground 
plane  62  is  secured  onto  bottom  surface  58  by 

securing  projections  60  extending  through  holes  86 
and  their  ends  88  being  enlarged  by  cold-staking 
(or  heat-staking,  as  desired)  to  deform  them 
against  the  bottom  of  ground  plane  62.  Tab  sec- 

5  tions  78  extend  forwardly  of  front  end  48  of 
contact-carrying  member  42  in  subassembly  40.  It 
is  preferable  to  have  apertures  142  which  will  be 
opposed  from  securing  sections  68  of  the  plurality 
of  terminals  22  after  forming  terminal  subassembly 

io  40;  such  apertures  142  assist  in  impedance  match- 
ing  by  increasing  the  insulative  distance  between 
signal  terminals  and  ground  plane  in  the  finished 
terminal  assembly. 

Connector  assembly  200  can  have  ground  con- 
15  tacts  at  any  desired  location  in  either  row,  and  the 

ground  locations  in  one  row  are  independent  of  the 
ground  as  signal  locations  in  the  other  row,  thus 
providing  for  independently  programmable 
grounds.  Referring  to  Figures  2  and  5,  tab  sections 

20  78  of  ground  plane  62  are  integral  therewith  and 
positioned  at  those  selected  locations  forwardly  of 
which  a  ground  is  desired  in  the  connector  assem- 
bly  200.  Preferably  such  positioning  is  accom- 
plished  by  forming  tab  sections  at  all  locations  and 

25  striking  off  those  not  wanted  for  grounds.  Rearwar- 
dly  of  those  ground  locations  no  signal  conductor 
will  be  located  which  is  intended  to  be  used  for 
signal  transmission.  In  a  ribbon  cable,  for  example, 
although  a  signal  conductor  will  be  disposed  at 

30  those  ground  locations  it  would  not  be  used  for 
signal  transmission  and,  hence,  is  sacrificed. 
Where  individual  electrical  cables  are  used  such  as 
in  the  example  shown,  no  cable  is  located  at  such 
ground  locations.  However,  a  terminal  22  will  be 

35  located  at  such  ground  locations  secured  to  top 
surface  46  of  contact-carrying  member  42  and  its 
intermediate  section  64  welded  to  a  tab  end  80,  as 
shown  in  Figure  5.  Tab  end  80  preferably  has  a 
semicircular  recess  90  to  enhance  the  strength  of 

40  the  weld  92.  Thus  such  terminal  22  will  provide  the 
ground  contact  section  to  electrically  connect 
ground  plane  62  to  respective  ground  pins  of  the 
pin  array.  In  Figure  4,  terminal  22  is  not  welded  nor 
in  engagement  with  ground  plane  62  at  tab  section 

45  78  or  tab  80  but  is  laterally  spaced  therefrom. 
Cables  150  as  shown  herein  are  tri-lead  trans- 

mission  cables  having  a  signal  conductor  152,  two 
ground  conductors  154  spaced  laterally  therefrom, 
and  outer  insulative  jacket  156  having  a  rectangular 

50  cross  section.  Other  types  of  transmission  cable 
are  usable  with  the  present  invention,  such  as 
round  individual  cables,  coaxial  cables  having  one 
ground  conductor,  tri-lead  cables  having  an  inner 
jacket  around  the  signal  conductor  and  a  foil  shield 

55  within  the  outer  jacket  and  around  the  ground  and 
insulated  signal  conductors,  and  also  ribbon  cable 
having  a  plurality  of  signal  and  associated  ground 
conductors.  Cables  150  are  prepared  for  termina- 

5 
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tion  by  removing  the  insulative  outer  jacket  156 
from  end  portions  thereof,  exposing  the  signal  and 
ground  conductors. 

As  seen  in  Figures  4  and  6B,  cables  150  are 
disposed  in  the  plane  of  contact-carrying  member 
42,  and  signal  conductors  152  are  diverted  rela- 
tively  upward  and  ground  conductors  154  relatively 
downward.  Signal  conductors  152  are  disposed 
along  respective  signal  channels  94  of  conductor- 
positioning  section  50  and  forwardly  proximate  up- 
per  surface  46  of  contact-carrying  member  42  to 
and  along  respective  conductor-connecting  sec- 
tions  70  of  signal  terminals  22  for  termination 
thereto.  Signal  channels  94  have  an  upwardly  slop- 
ing  bottom  surface  96  proceeding  forwardly  from 
rearward  end  52.  Lead-in  98  has  chamfered  cor- 
ners  to  facilitate  placement  of  a  respective  signal 
conductor  152  into  and  along  channel  94. 

Conductor-connecting  section  70  of  each  signal 
terminal  22  preferably  includes  a  narrow  conductor- 
receiving  slot  100  as  seen  in  Figure  6A.  Slot  100 
preferably  is  narrower  than  the  diameter  of  signal 
conductor  152  such  that  signal  conductor  152  may 
be  press  fit  thereinto  and  held  in  interference  fit 
thereby  prior  to  laser  welding  of  the  conductors  to 
the  terminal.  Slot  100  is  preferably  formed  by  op- 
posing  spaced  end  surfaces  102  of  stamped  tabs 
extending  laterally  from  sides  of  the  terminal  blank 
whose  free  ends  are  bent  around  toward  each 
other  proximate  the  top  surface  of  the  blank  during 
forming  of  the  terminal.  A  length  of  signal  conduc- 
tor  152  is  then  held  in  interference  fit  proximate  the 
top  of  slot  100  by  slight  spring  action  by  and 
between  end  surfaces  102  and  is  then  welded  to 
conductor-connecting  section  70  by  weld  104,  as 
seen  in  Figure  6B.  The  top  edges  of  slot  100 
preferably  are  smoothed  to  facilitate  receipt  of  the 
conductor  thereinto,  and  a  tapered  lead-in  106  to 
slot  100  is  also  preferred. 

Similarly  and  preferably  simultaneously  the  pair 
of  ground  conductors  154  are  diverted  relatively 
downward  and  forwardly  along  a  pair  of  respective 
ground  channel  portions  108  extending  forwardly 
from  rearward  end  52  of  contact-carrying  member 
42,  as  shown  in  Figure  7.  Each  pair  of  ground 
channel  portions  108  converge  into  a  single  wider 
main  ground  channel  110  in  conductor-positioning 
section  50  along  bottom  surface  58.  Each  pair  of 
now-adjacent  ground  conductors  154  is  disposed 
side  by  side  forwardly  along  main  ground  channel 
110  to  and  along  a  respective  portion  of  conductor- 
connecting  section  84  of  ground  plane  62  for  ter- 
mination  thereto.  Conductor-connecting  section  84 
of  ground  plane  62  preferably  comprises  a  plurality 
of  slots  112  which  are  in  communication  with  re- 
spective  openings  114  in  rearward  bight  section  82 
which  neck  down  as  they  merge  with  slots  112. 
The  width  of  each  slot  112  is  preferably  narrower 

than  twice  the  diameter  of  a  ground  conductor  154 
such  that  the  pair  of  ground  conductors  154  may 
be  press  fit  thereinto  and  held  in  interference  fit 
thereby  prior  to  laser  welding  of  the  pair  of  ground 

5  conductors  to  the  ground  plane.  It  is  preferred  to 
have  formed  a  dimple-like  projection  116  extending 
from  planar  section  76  of  ground  plane  62  towards 
and  to  each  slot  112  centrally  thereof  to  facilitate 
precisely  locating  the  pair  of  adjacent  ground  con- 

io  ductors  154  within  the  slot  adjacent  the  outer  sur- 
face  of  conductor-connecting  section  84  for  weld- 
ing  to  ground  plane  62  by  weld  118.  It  is  preferable 
that  the  top  edges  of  slots  112  are  smoothed  to 
facilitate  receipt  of  the  pairs  of  conductors 

is  thereinto.  Placement  of  two  ground  conductors  in  a 
single  slot  112  halves  the  number  of  such  slots 
needed,  and  the  number  of  separate  weld  joints  to 
be  made. 

The  signal  conductors  and  ground  conductors 
20  are  preferably  laser  welded  to  the  respective 

conductor-receiving  sections  of  the  terminals  and 
ground  plane.  Laser  welding  is  generally  known 
and  is  discussed  extensively  in  Materials  Process- 
ing  Theory  and  Practices,  Volume  3:  Laser  Materi- 

25  als  Processing,  (edited  by  M.  Bass,  North-Holland 
Publishing  Company,  1983)  especially  Chapter  3, 
"Laser  Welding,"  J.  Mazumder,  pp.  113-200.  In 
particular,  laser  welding  in  electronics  is  described 
in  Electronics,  September  22,  1981  in  an  article  by 

30  Henderson  on  pages  149-154  entitled  "Dual  Lasers 
Speed  Termination  of  Flexible  Printed  Wiring." 

Referring  now  to  Figure  8,  terminal  subassem- 
bly  40  is  placed  in  a  mold  cavity  with  contact 
sections  20  and  cables  150  extending  outwardly 

35  therefrom.  Moldable  dielectric  material  is  injected 
into  the  mold  cavity  and  dielectric  cover  means  30 
is  molded  over  contact-carrying  member  42.  Cover 
means  30  sealingly  secures  and  protects  end  por- 
tions  of  cables  150,  signal  conductors  152  and  their 

40  terminations  to  conductor-connecting  sections  70  of 
terminals  22  at  welds  104,  ground  conductors  154 
and  their  terminations  to  conductor-connecting  sec- 
tion  84  of  ground  plane  62.  Cover  means  30  also 
sealingly  secures  and  protects  the  entirety  of 

45  ground  plane  62  and  welds  92  of  tab  ends  80  with 
those  terminals  22  selected  to  be  grounds,  and  the 
entirety  of  terminals  22  beginning  just  rearwardly 
from  contact  sections  20  centrally  of  intermediate 
sections  64.  By  sealing  and  embedding  end  por- 

50  tions  of  the  transmission  cables  150,  cover  means 
30  supports  them  and  provides  strain  relief  there- 
for.  Also  formed  during  the  overmolding  process 
are  downwardly  extending  projections  34  and  cor- 
responding  slots  36,  and  lateral  latching  projections 

55  14.  It  may  optionally  be  desirable  to  form  trans- 
verse  bars  for  second  cable  strain  relief  as  shown 
in  Figure  13,  joined  by  web  sections  to  cover 
means  30,  or  as  in  the  aforesaid  EP-A-0112019  It 

6 
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is  preferred  to  form  a  downwardly  tapered  surface 
120  on  cover  means  30  proximate  forward  end  16 
of  terminal  assembly  12  extending  laterally 
thereacross. 

Figures  9  to  1  1  B  demonstrate  the  final  steps  in 
assembling  connector  assembly  200.  A  pair  of  ter- 
minal  assemblies  12  are  secured  together  by  pro- 
jections  34  of  each  assembly  12  extending  through 
corresponding  slots  36  of  the  other  assembly  and 
their  free  ends  38  being  enlarged  such  as  by  cold- 
staking.  The  pair  of  assemblies  12  is  moved  for- 
wardly  into  housing  member  10,  with  contact  sec- 
tions  20  of  terminals  22  entering  corresponding 
terminal-receiving  passageways  24  wherein  the 
contact  sections  are  individually  secured  such  as 
by  locking  lances  26  each  extending  rearwardly  to 
engage  a  forwardly  facing  stop  surface  28  on  a 
corresponding  wall  of  the  respective  passageway 
24.  Forward  end  1  1  2  of  each  contact  section  20  is 
engageable  with  rearwardly  facing  stop  surfaces 
124  proximate  forward  end  126  of  passageway  24 
which  communicates  with  mating  face  128  of  hous- 
ing  member  10.  Tapered  surface  130  of  lateral 
latch  14  facilitates  riding  over  corresponding  hous- 
ing  latch  arm  18  having  beveled  surface  132  and 
urging  it  outwardly.  Latching  surface  134  of  lateral 
latch  14  latches  behind  corresponding  latching  sur- 
face  136  of  latch  arm  18.  Cavities  138  extending 
rearwardly  from  mating  surface  128  of  housing  10, 
facilitate  molding  of  latching  surface  136.  Tapered 
surfaces  120  on  the  upper  and  lower  surfaces  of 
the  secured  pair  of  assemblies  12  engages  cor- 
responding  tapered  housing  surfaces  140  to  facili- 
tate  insertion  and  provide  a  slight  interference  fit  of 
assemblies  12  in  housing  member  10.  The  pair  of 
terminal  assemblies  12  could  be  removed,  if  de- 
sired,  from  housing  10  by  unlatching  all  locking 
lances  26,  and  by  unlatching  latch  arms  18,  and 
pulling  assemblies  12  rearwardly. 

It  is  possible  to  provide  a  connector  having 
more  than  two  rows  of  contacts  with  independently 
programmable  grounds,  by  stacking  together  a  like 
plurality  of  single-row  terminal  assemblies  with 
contact  sections  extending  forwardly  into  a  forward 
housing  member  to  be  mated  with  mating  termi- 
nals.  It  is  also  possible  to  provide  a  plug  connector 
where  the  forward  housing  number  is  a  shroud  and 
the  contact  sections  are  plug  sections  or  are  pin 
contact  sections.  Further,  it  is  possible  to  stack 
together  a  plurality  of  connectors  of  the  present 
invention  to  mate  with  more  than  two  rows  of  a  pin 
array,  because  of  the  low  profile  of  the  present 
connector,  by  not  providing  a  keying  feature  32 
thereon. 

Figure  12  illustrates  the  components  compris- 
ing  the  terminal  subassembly  210  of  another  em- 
bodiment  of  the  present  invention,  including  a 
premolded  dielectric  forward  housing  212,  recepta- 

cle  signal  terminals  214,  receptacle  ground  termi- 
nals  216,  and  transmission  cables  218  with  a  signal 
214  and  an  opposing  ground  216  terminal  asso- 
ciated  with  each  cable  218.  Figure  13  shows  the 

5  completed  connector  assembly  300  of  the  present 
invention  after  dielectric  moldable  material  is  over- 
molded  into  an  insulative,  sealing  cover  means  220 
over  the  terminal  subassembly  210  of  Figure  12 
after  the  terminals  214,  216  have  been  secured  in 

io  passageways  222  of  housing  212  and  respective 
conductors  of  cables  218  terminated  to  terminals 
214,  216.  Housing  212  may  have  a  keying  feature 
268  for  proper  mating  with  a  pin  shroud  (not 
shown)  on  the  printed  circuit  board  surrounding  the 

is  pin  array  to  which  connector  assembly  300  is  to  be 
mated. 

In  Figures  12  and  14,  receptacle  terminals  214, 
216  are  stamped  and  formed  preferably  of  Copper 
Alloy  725  and  have  identical  box-type  contact  sec- 

20  tions  224,  identical  planar  body  sections  226  and 
similar  conductor-connecting  sections  228,  230  re- 
spectively.  Contact  sections  224  are  received  in 
terminal-receiving  passageways  222  of  housing 
212  which  communicate  with  and  extend  rearwar- 

25  dly  from  mating  face  232  thereof.  Planar  body 
sections  226  are  disposed  along  bottom  surfaces 
234  of  channels  236  in  contact-carrying  portion 
238,  which  is  integral  with  housing  212  and  extends 
rearwardly  from  contact-receiving  portion  240 

30  thereof.  Bottom  channel  surfaces  234  each  extend 
continuously  rearwardly  from  inside  wall  242  of  a 
respective  passageway  222,  best  seen  in  Figure 
14. 

Receptacle  terminals  214,  216  are  secured  in 
35  respective  passageways  222  by  means  of  locking 

lances  244  on  contact  sections  224  which  extend 
rearwardly  and  outwardly  therefrom  at  a  selected 
angular  location.  Upon  full  insertion  of  a  terminal 
214,  216  its  locking  lance  244  engages  a  forwardly 

40  facing  stop  surface  246  along  a  respective  selected 
passageway  sidewall  248,  as  shown  best  in  Figures 
18  and  19,  to  prevent  axially  rearward  movement  of 
terminal  214,  216.  Forward  end  250  of  terminal 
214,  216  engages  rearwardly  facing  stop  surfaces 

45  252  of  passageway  222  proximate  its  forward  end 
254  to  prevent  further  axially  forward  movement  of 
terminal  214,  216.  Forward  passageway  end  254  is 
beveled  to  provide  a  lead-in  for  insertion  of  a 
respective  square  pin  (not  shown)  of  a  pin  array 

50  such  as  on  a  printed  circuit  board,  which  pin  is 
electrically  matable  with  a  respective  receptacle 
signal  terminal  214  or  ground  terminal  216.  A  re- 
cess  256  is  molded  along  selected  passageway 
sidewall  248  forward  of  stop  surface  246  both  to 

55  facilitate  molding  of  stop  surface  246  and  to  re- 
ceive  a  tool  to  unlatch  locking  lance  244  of  a 
terminal  214,  216  should  it  be  desirable  to  remove 
the  terminal  during  assembly.  At  the  rearward  end 
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of  each  passageway  222  is  a  rear  recess  258  for 
receiving  a  mold  core  pin,  discussed  later. 

Signal  terminals  214  and  ground  terminals  216 
are  alternated  along  each  row  during  insertion  of 
the  terminals  in  passageways  222  of  housing  212, 
with  a  signal  terminal  214  of  one  row  opposing  a 
ground  terminal  216  of  the  other  row.  Each  pair  of 
signal  terminals  214  and  ground  terminals  216  is 
associated  with  each  transmission  cable  218.  Each 
cable  218  has  a  signal  conductor  260  and  two 
ground  conductors  262,  one  on  each  side  of  the 
signal  conductor  and  spaced  therefrom,  with  an 
insulative  outer  jacket  264  therearound  having  a 
rectangular  cross-section.  Each  cable  218  is  pre- 
pared  for  termination  by  its  outer  jacket  264  being 
stripped  from  an  end  portion  to  expose  the  signal 
260  and  ground  262  conductors. 

The  terminal  subassembly  210  is  formed  as 
shown  in  Figures  15  to  17.  In  Figure  15  a  signal 
terminal  214  has  been  secured  in  the  upper  pas- 
sageway  222A  to  receive  a  signal  conductor  260  of 
a  cable  218  in  conductor-connecting  section  228 
thereof,  and  a  ground  terminal  216  in  the  lower 
passageway  222B  to  receive  both  the  ground  con- 
ductors  262  of  cable  218  in  conductor-connecting 
section  230  thereof.  The  signal  conductor  260  is 
diverted  relatively  upward  from  a  medial  plane  ex- 
tending  through  contact-carrying  portion  238  of 
housing  212  and  cable  218,  along  a  tapered  sur- 
face  266  at  the  rearward  end  of  a  respective  upper 
channel  236A  and  forwardly  into  a  narrow  slot  270 
in  conductor-connecting  section  228  of  signal  ter- 
minal  214,  as  shown  in  Figures  16  and  20.  Slot  270 
preferably  is  narrower  than  the  diameter  of  signal 
conductor  260  such  that  signal  conductor  260  may 
be  press  fit  thereinto  and  held  in  interference  fit 
thereby  prior  to  laser  welding  of  the  conductor  to 
the  terminal.  Slot  270  is  preferably  formed  by  op- 
posing  spaced  end  surfaces  272  of  stamped  tabs 
extending  laterally  from  sides  of  the  terminal  blank, 
whose  free  ends  are  bent  around  toward  each 
other  proximate  the  top  surface  of  the  blank  during 
forming  of  the  terminal.  A  length  of  the  signal 
conductor  is  then  held  in  interference  fit  proximate 
the  top  of  slot  270  by  slight  spring  action  by  and 
between  opposing  end  surfaces  272,  after  being 
disposed  along  slot  270,  and  then  is  welded  to 
conductor  connecting  section  228  by  weld  274,  as 
seen  in  Figures  20  and  21  regarding  cable  21  8A. 
The  top  edges  of  slot  270  preferably  are  smoothed 
to  facilitate  receipt  of  the  conductor  thereinto,  and  a 
tapered  lead-in  276  to  slot  270  is  also  preferred. 

Similarly  and  preferably  simultaneously  the  pair 
of  ground  conductors  262  are  diverted  relatively 
downward  from  the  medial  plane  and  along  a  ta- 
pered  surface  278  at  a  rearward  end  of  lower 
channel  236B  opposed  from  upper  channel  236A. 
The  pair  of  ground  conductors  262  are  brought 

together  (best  seen  in  Figures  19  to  21  regarding 
cable  21  8B)  to  extend  forwardly  and  together  are 
disposed  along  slot  280  of  conductor-connecting 
section  230  of  ground  terminal  216.  Slot  280  is 

5  dimensioned  to  be  narrower  than  twice  the  diam- 
eter  of  a  ground  conductor,  such  that  the  pair  of 
ground  conductors  262  may  be  held  in  interference 
fit  proximate  the  top  of  slot  280  by  slight  spring 
action  by  and  between  opposing  spaced  end  sur- 

io  faces  282  forming  slot  280,  as  shown  in  Figures  16 
and  20  and  preferably  laser  welded  to  conductor- 
connecting  section  230  by  weld  284. 

Terminal  subassembly  210  as  shown  in  Figure 
16  is  then  placed  in  a  mold  400,  shown  in  phantom 

is  in  Figure  17,  for  the  overmolding  of  cover  means 
220  therearound  to  form  the  electrical  connector 
assembly  300.  Mold  400  has  core  pins  402  at  the 
relatively  forward  end  of  the  mold  cavity,  and  core 
pins  404  located  near  the  rearward  end  of  the  main 

20  cavity  portion  406.  Forward  core  pins  402  enter 
rear  recesses  258  in  the  upper  and  lower  walls  of 
housing  212  and  engage  planar  body  sections  226 
of  terminals  214,  216,  holding  them  against  bottom 
channel  surfaces  234  during  the  overmolding  pro- 

25  cess.  Forward  core  pins  402  extend  fully  between 
the  sides  of  recesses  258  and  act  to  prevent  in- 
sulative  material  from  entering  the  receptacle  con- 
tact  sections  224  of  terminals  214,  216.  Rearward 
core  pins  404  engage  cables  218  from  above  and 

30  below,  holding  them  in  position  during  the  overmol- 
ding  process. 

In  Figure  17,  the  major  portion  of  contact- 
carrying  portion  238  of  housing  212  is  disposed  in 
main  cavity  portion  406,  and  also  conductor-con- 

35  necting  sections  228,  230  of  terminals  214,  216 
and  the  terminations  of  conductors  260,  262  there- 
to,  and  insulated  end  portions  of  cables  218. 

Insulative  material  such  as  preferably  poly- 
propylene  is  injected  into  the  mold  cavity  and 

40  molded  around  the  termination  section  of  terminal 
subassembly  210,  forming  dielectric  cover  means 
220  thereover  rearwardly  from  contact-receiving 
portion  240  of  housing  212.  Cover  means  220  seals 
the  terminations  of  the  conductors  to  the  terminals, 

45  especially  welds  274  and  284.  Cover  means  220 
also  firmly  embeds  the  terminals  and  thereby  pre- 
vents  movement  of  the  terminals  in  connector  as- 
sembly  300.  Cover  means  220  also  extends  rear- 
wardly  along  insulated  portions  of  cables  218  pro- 

50  viding  strain  relief  therefor  without  deforming  the 
cables  such  as  occurs  in  conventional  strain  relief 
methods  when  the  cables  are  clamped  tightly  or 
are  bent  around  axially  normal  projections  of  hous- 
ing  members. 

55  When  individual  cables  are  used,  a  second 
strain  relief  preferably  is  provided  by  a  transverse 
bar  286  spaced  rearwardly  along  the  cables  218 
from  cover  means  220  and  joined  integrally  thereto 
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by  by  axially  extending  webs  288,  seen  best  in 
Figures  13  and  21.  Webs  288  are  located  at  ends 
of  the  row  of  cables  218  and  preferably  between  at 
least  several  of  the  cables  near  the  row  ends  and 
are  formed  by  axial  cavity  portions  (not  shown), 
and  transverse  bar  286  is  formed  by  rear  cavity 
portion  408.  Cables  218  interior  of  the  end  ones 
adjacent  webs  288  are  disposed  in  mold  channels 
410  which  serve  to  maintain  alignment  thereof. 
Second  strain  relief  bar  286  serves  as  a  gripping 
feature  during  mating  and  unmating  of  connector 
assembly  300  to  and  from  a  pin  array,  thus  reliev- 
ing  strain  on  the  individual  cables  218. 

Figures  18  through  21  illustrate  a  top  section 
view  showing  the  assembly  of  connector  assembly 
300.  In  Figure  18  a  signal  214  and  ground  216 
terminal  are  inserted  into  respective  adjacent  pas- 
sageways  222  and  channels  236  of  housing  212.  In 
Figure  19,  signal  terminal  214  is  secured  in  pas- 
sageway  222  by  locking  lance  244  against  stop 
surface  246  and  is  about  to  receive  a  signal  con- 
ductor  260  of  end  cable  21  8A;  portions  of  ground 
conductors  262  are  visible  behind  signal  conductor 
260.  Ground  terminal  216  is  similarly  secured  in 
passageway  222  to  receive  a  pair  of  ground  con- 
ductors  262  of  second  cable  21  8B.  In  Figure  20 
signal  conductor  260  of  cable  21  8A  is  disposed  in 
slot  270  and  is  welded  at  weld  274  to  conductor- 
connecting  section  228  of  signal  terminal  214;  and 
ground  conductors  262  of  cable  21  8B  are  disposed 
in  slot  280  and  are  welded  at  weld  284  to 
conductor-connecting  section  230  of  ground  termi- 
nal  216  to  form  terminal  subassembly  210. 

In  Figure  21,  terminal  subassembly  210  has 
been  overmolded  with  cover  means  220  rearwardly 
from  contact-receiving  portion  240  of  housing  212 
to  form  connector  assembly  300.  Cover  means  220 
seals  the  terminations  and  end  portions  of  cables 
21  8A,  21  8B.  Cover  means  220  is  also  joined  to 
transverse  bar  286  by  webs  288  extending  along 
cables  21  8A,  21  8B.  A  portion  of  planar  body  sec- 
tion  226  of  another  signal  terminal  214  is  visible  in 
the  aperture  formed  by  a  core  pin  402  of  mold  400 
rearwardly  from  rear  recess  258  of  housing  212; 
and  a  portion  of  a  third  cable  218  is  visible  in  the 
aperture  formed  by  a  core  pin  404  near  the  rear- 
ward  end  of  cover  means  220. 

A  connector  assembly  of  the  present  invention 
may  also  be  terminated  to  the  other  ends  of  the 
cables  to  form  a  wire  harness.  The  connector  as- 
sembly  can  be  terminated  to  a  variety  of  transmis- 
sion  cables  including  round  individual  cables,  flat 
ribbon  cable  having  a  plurality  of  signal  conductors 
and  associated  ground  conductors,  coaxial  cables, 
and  cables  having  only  one  ground  conductor  for 
each  signal  in  which  case  the  ground  terminals 
usable  therewith  should  have  slots  formed  to  re- 
ceive  a  single  ground  conductor.  The  present  in- 

vention  is  also  useful  with  tri-lead  cables  having  an 
inner  jacket  around  the  signal  conductor  and  a  foil 
shield  within  the  outer  jacket  and  around  the 
ground  and  insulated  signal  conductors. 

5  A  variety  of  features  may  be  molded  into  or 
onto  the  outer  surfaces  of  the  cover  means.  Recep- 
tacle  contact  sections  may  have  a  different  struc- 
ture  from  that  shown. 

w  Claims 

1.  An  electrical  connector  (200;300)  for  signal 
conductor  means  (152;260)  and  ground  con- 
ductor  means  (154;262)  of  electrical  cable 

is  means  (150;218),  the  connector  comprising 
electrical  terminals  (22;214,216)  having  contact 
sections  (20;224)  projecting  forwardly  thereof, 
said  terminals  being  secured  in  a  row  to  a  side 
of  a  contact-carrying  means  (42;238)  and  then 

20  terminated  respectively  to  either  said  signal 
conductor  means  (152;260)  or  to  said  ground 
conductor  means  (154;262)  and  dielectric  cov- 
er  means  (30;220)  covering  and  protecting  the 
terminations,  covering  said  contact-carrying 

25  means  (42;238)  and  end  lengths  of  said  cable 
means  (150;218),  sealing  said  terminations  and 
providing  strain  relief  to  said  cable  means 
(150;218),  the  connector  (200;300)  further  com- 
prising  a  receptacle  (10;212),  wherein  for  the 

30  transmission  of  electrical  signals  with  high  re- 
liability  and  uniformity,  said  cover  means 
(30;220)  comprises  dielectric  material  moulded 
about  said  contact  carrying  means  (42;238) 
and  said  terminals  (22;214,216),  thereby  to 

35  provide  non-deforming  strain  relief  means  to 
said  cable  means,  said  contact  carrying  means 
(42;238)  with  said  terminals  (22;214,216)  se- 
cured  thereto  and  being  sealingly  covered  by 
said  cover  means  (30;220)  providing  an  as- 

40  sembly  which  is  securable  to  said  receptacle 
(10;212);  characterised  in  that  said  receptacle 
is  in  the  form  of  a  housing  (10;212)  having 
rows  of  passageways  (24;222)  therein,  said 
assembly  being  received  in  said  housing 

45  (10;212)  with  said  forwardly  projecting  contact 
sections  (20;224)  of  said  terminals 
(22;214,216)  extending  into  respective  pas- 
sageways  (24;222)  of  said  housing  and  being 
individually  secured  therein. 

50 
2.  An  electrical  connector  (200)  as  set  forth  in 

claim  1,  further  characterized  in  that  said 
contact-carrying  means  (42)  comprises  two 
separate  members  (42),  one  row  of  terminals 

55  (22)  are  secured  to  one  side  (46)  of  each  said 
member  (42)  a  ground  plane  (62)  is  secured  to 
the  other  side  (58)  thereof  and  electrically  con- 
nected  to  selected  ones  of  said  terminals  (22) 
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which  become  ground  terminals,  said  signal 
conductor  means  (152)  are  terminated  to  sig- 
nal  ones  of  said  terminals  (22)  which  become 
signal  terminals,  said  ground  conductor  means 
(154)  are  terminated  to  said  ground  plane  (62),  5 
and  contact  sections  (20)  extend  forwardly  of 
each  said  contact-carrying  member  (42)  for- 
ming  separate  terminal  subassemblies  (40); 
and  said  dielectric  material  is  sealingly  se- 
cured  over  the  signal  and  ground  terminations  10 
and  around  said  terminals  (22)  and  ground 
plane  (62)  of  each  terminal  subassembly  (40) 
rearwardly  of  said  contact  sections  (20),  for- 
ming  terminal  assemblies  (12)  each  having  one 
row  of  terminals  (22)  having  respective  contact  is 
sections  extending  forwardly  thereof. 

An  electrical  connector  (200)  as  set  forth  in 
claim  2  further  characterized  in  that  pairs  of 
said  terminal  assemblies  (12)  are  first  secura-  20 
ble  together  by  securing  means  comprising  at 
least  one  projection  (34)  extending  from  a  side 
surface  of  said  cover  means  (30)  of  at  least 
one  said  terminal  assembly  (12)  toward  the 
other  thereof  and  received  into  and  through  a  25 
respective  slot  (36)  in  said  other  terminal  as- 
sembly  (12)  and  extending  to  a  remote  side 
thereof,  whereafter  the  end  (38)  of  said  at  least 
one  projection  (34)  is  deformably  enlarged 
against  the  surface  of  said  remote  side  of  said  30 
other  terminal  assembly  (12). 

An  electrical  connector  (200)  as  set  forth  in 
either  of  claims  2  or  3  further  characterized  in 
that  said  plurality  of  terminal  assemblies  (12)  35 
are  securable  to  said  housing  member  (10)  by 
latching  projections  (14)  extending  laterally 
from  said  terminal  assemblies  (12)  being 
latchingly  engaged  by  corresponding  latching 
arms  (18)  of  said  housing  member  (10).  40 

An  electrical  connector  (200)  as  set  forth  in 
any  of  claims  2  to  4  further  characterized  in 
that  each  said  ground  plane  (62)  has  tab  sec- 
tions  (78)  extending  forwardly  thereof  and  to-  45 
wards  corresponding  ground  ones  of  said  ter- 
minals  (22)  and  to  intermediate  sections  (64) 
thereof  whereto  tab  ends  (80)  of  tab  sections 
(78)  are  welded  respectively. 

50 
An  electrical  connector  (,300)  as  set  forth  in 
claim  1  further  characterized  in  that  said 
contact-carrying  means  (,238)  comprises  a 
contact-carrying  portion  (238)  of  said  housing 
member  (212)  extending  rearwardly  therefrom  55 
medially  between  adjacent  rows  of  said  pas- 
sageways  (222),  a  row  of  terminals  (214,216)  is 
disposed  against  one  of  the  upper  and  lower 

surfaces  of  said  contact-carrying  portion  (238) 
such  that  contact  sections  (224)  thereof  are 
secured  in  respective  said  passageways  (222) 
and  conductor-connecting  sections  (228,230) 
thereof  are  disposed  proximate  the  rearward 
end  of  said  contact-carrying  portion  (238),  and 
said  terminals  (214,216)  are  arranged  in  op- 
posing  pairs,  said  signal  conductor  means 
(260)  are  terminated  to  respective  signal  ones 
(214)  of  said  terminals  and  said  ground  con- 
ductor  means  (262)  are  terminated  to  ground 
ones  (216)  of  said  terminals  forming  a  terminal 
subassembly  (210)  upon  which  is  sealingly  se- 
cured  said  cover  means  (220). 

7.  An  electrical  connector  (300)  as  set  forth  in 
claim  6  further  characterized  in  that  said 
ground  ones  (216)  of  said  terminals  each  re- 
ceive  a  pair  of  said  ground  conductors  (262)  of 
said  cable  means  (218)  force  fit  along  a  slot 
(280)  thereof  for  termination. 

8.  An  electrical  connector  (300)  as  set  forth  in 
either  of  claims  6  or  7  further  characterized  in 
that  where  said  cable  means  (218)  comprises 
a  plurality  of  cables  (218),  said  cover  means 
(220)  includes  joined  thereto  by  web  sections 
(288)  a  transverse  bar  (286)  spaced  rearwardly 
from  the  main  portion  of  said  cover  means 
(220)  and  molded  around  the  cable  means 
(218)  spacing,  supporting  and  providing  strain 
relief  to  said  cable  means  (218). 

9.  A  method  of  making  the  electrical  connector 
(200)  of  claims  1  through  5  comprising  the 
steps  of: 

selecting  signal  locations  and  ground  loca- 
tions  in  each  row; 

securing  a  ground  plane  (62)  to  one  side 
(58)  of  each  contact-carrying  means  (42)  with 
tab  sections  (80)  extending  forwardly  thereof  at 
said  ground  locations; 

securing  a  plurality  of  terminals  (22)  to  the 
other  side  (46)  of  said  contact-carrying  means 
(42); 

electrically  connecting  said  tab  sections 
(80)  to  ground  ones  of  said  terminals  (22); 

terminating  ground  conductor  means  (154) 
of  cable  means  (150)  to  said  ground  plane  (62) 
and  signal  conductor  means  (152)  of  said  ca- 
ble  means  (150)  to  respective  signal  ones  of 
said  terminals  (22)  forming  respective  terminal 
subassemblies  (40); 

securing  a  dielectric  cover  means  (30) 
over  the  terminations  and  end  portions  of  said 
cable  means  (150)  of  each  terminal  subassem- 
bly  (40)  forming  single-row  terminal  assem- 
blies  (12); 
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securing  together  said  single-row  terminal 
assemblies  (12)  forming  an  electrical  connector 
(200)  having  at  least  two  rows  of  terminals 
(22),  and 

inserting  said  connector  (200)  into  said 
housing  (10)  with  said  forwardly  projecting 
contact  sections  (20)  of  said  terminals  (22) 
extending  into  respective  passageways  (24)  of 
said  housing  (10)  and  securing  said  forwardly 
projecting  contact  sections  (20)  in  said  pas- 
sageways  (24). 

10.  A  method  of  making  the  electrical  connector 
(300)  of  claims  1  and  6  through  8  comprising 
the  steps  of: 

securing  a  plurality  of  terminals  (214,216) 
to  respective  sides  of  a  rearwardly  extending 
contact-carrying  portion  (238)  of  a  housing 
member  (212)  with  contact  sections  (224)  of 
said  terminals  (214,216)  disposed  in  respective 
passageways  (222)  of  said  housing  member 
forwardly  of  said  sides  of  said  contact-carrying 
portion  (238); 

terminating  signal  conductor  means  (260) 
of  cable  means  (218)  to  respective  signal  ones 
(214)  of  said  terminals  and  ground  conductor 
means  (262)  thereof  to  ground  ones  (216)  of 
said  terminals  forming  a  terminal  subassembly 
(210); 

placing  said  terminal  subassembly  (210) 
into  a  mold  (400)  having  first  core  pins  (402) 
associated  with  each  said  terminal  (214,216), 
and  closing  said  mold  (400)  such  that  said  first 
core  pins  (402)  extend  to  said  terminals 
(214,216)  and  hold  them  against  said  sides  of 
said  contact-carrying  portion  and  close  off 
rearward  ends  of  said  passageways  (222);  and 

molding  a  cover  means  (220)  over  said 
terminal  subassembly  (210)  rearwardly  of  said 
passageways  (222)  sealing  the  terminations 
and  extending  along  end  portions  of  said  cable 
means  (218)  forming  a  nondeforming  strain 
relief. 

Patentanspruche 

1.  Elektrischer  Verbinder  (200;  300)  fur  Signallei- 
ter  (152;  260)  und  Erdleiter  (154;  262)  von 
elektrischen  Kabeln  (150;  218),  wobei  der  Ver- 
binder  elektrische  Anschlusse  (22;  214,  216) 
aufweist,  die  von  diesen  nach  vorn  vorragende 
Kontaktabschnitte  (20;  224)  haben,  wobei  die 
Anschlusse  in  einer  Reihe  an  einer  Seite  eines 
Kontakttragers  (42;  238)  befestigt  und  dann 
entweder  an  den  Signalleitern  (152;  260)  oder 
an  den  Erdleitern  (154;  262)  angeschlossen 
sind,  wobei  dielektrische  Abdeckungen  (30; 
220)  die  Anschlu/Sstellen  abdecken  und  schut- 

zen  und  die  Kontakttrager  (42;  238)  und  End- 
langen  der  Kabel  (150;  218)  abdecken,  wo- 
durch  die  Anschlu/Sstellen  abgedichtet  sind  und 
eine  Beanspruchungs-Entlastung  fur  das  Kabel 

5  (150;  218)  bieten,  wobei  der  Verbinder  (200; 
300)  ferner  eine  Aufnahme  (10;  212)  aufweist, 
wobei  fur  die  Ubertragung  elektrischer  Signale 
mit  hoher  Zuverlassigkeit  und  Gleichformigkeit 
die  Abdeckung  (30;  220)  dielektrisches  Materi- 

io  al  aufweist,  das  urn  die  Kontakttrager  (42;  238) 
und  die  Anschlusse  (22;  214,  216)  herum  ge- 
formt  ist,  urn  dadurch  eine  nicht-verformende 
Beanspruchungs-Entlastung  fur  das  Kabel  zu 
bilden,  wobei  die  Kontakttrager  (42;  238)  mit 

is  den  daran  befestigten  Anschlussen  (22;  214, 
216)  und  dicht  abgedeckt  durch  die  Abdek- 
kung  (30;  220)  eine  Baugruppe  bilden,  die  an 
der  Aufnahme  (10;  212)  befestigbar  ist,  da- 
durch  gekennzeichnet,  da/S  die  Aufnahme  die 

20  Form  eines  Gehauses  (10;  212)  mit  darin  an- 
geordneten  Reihen  von  Durchgangen  (24;  222) 
hat,  wobei  die  Baugruppe  in  dem  Gehause 
(10;  212)  mit  den  nach  vorn  vorragenden  Kon- 
taktabschnitten  (20;  224)  der  Anschlusse  (22; 

25  214,  216)  aufgenommen  ist,  die  sich  in  ent- 
sprechende  Durchgange  (24;  222)  des  Gehau- 
ses  erstrecken  und  einzeln  darin  befestigt  sind. 

2.  Elektrischer  Verbinder  (200)  nach  Anspruch  1, 
30  dadurch  gekennzeichnet,  da/S  der  Kontakttra- 

ger  (42)  zwei  getrennte  Glieder  (42)  aufweist, 
da/S  eine  Reihe  von  Anschlussen  (22)  an  einer 
Seite  (46)  jedes  Glieds  (42)  befestigt  ist,  da/3 
eine  Erdungsplatte  (62)  an  dessen  anderer  Sei- 

35  te  (58)  befestigt  und  elektrisch  mit  ausgewahl- 
ten  der  Anschlusse  (22)  verbunden  ist,  die 
Erdanschlusse  werden,  da/S  die  Signalleiter 
(152)  an  Signalanschlussen  (22)  angeschlos- 
sen  sind,  die  hierdurch  Signalanschlusse  wer- 

40  den,  da/S  die  Erdleiter  (154)  an  der  Erdungs- 
platte  (62)  angeschlossen  sind  und  Kontaktab- 
schnitte  (20)  sich  von  jedem  Kontakttrager  (42) 
nach  vorn  erstrecken  und  dadurch  getrennte 
Anschlu/S-Unterbaugruppen  (40)  bilden,  und 

45  da/S  das  dielektrische  Material  dicht  uber  den 
Signal-  und  Erd-Anschlu/Sstellen  und  urn  die 
Anschlusse  (22)  und  die  Grundplatte  (62)  jeder 
Anschlu/S-Unterbaugruppe  (40)  hinter  den  Kon- 
taktabschnitten  (20)  angebracht  ist,  wodurch 

50  Anschlu/S-Baugruppen  (12)  gebildet  sind,  die 
jeweils  eine  Reihe  von  Anschlussen  (22)  ha- 
ben,  die  entsprechende,  sich  davon  nach  vorn 
erstreckende  Kontaktabschnitte  haben. 

55  3.  Elektrischer  Verbinder  (200)  nach  Anspruch  2, 
dadurch  gekennzeichnet,  da/S  Paare  der 
Anschlu/S-Baugruppen  (12)  zunachst  miteinan- 
der  durch  Befestigungsmittel  zu  verbinden 
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sind,  die  wenigstens  einen  Vorsprung  (34)  ha- 
ben,  der  sich  von  einer  Seitenflache  der  Ab- 
deckung  (30)  wenigstens  einer  der  Anschlu/S- 
Baugruppen  (12)  gegen  die  andere  erstreckt 
und  in  und  durch  einen  entsprechenden  Schlitz  5 
(36)  in  der  anderen  Anschlu/S-Baugruppe  (12) 
hindurch  aufgenommen  ist  und  sich  zu  einer 
deren  fernliegender  Seiten  erstreckt,  worauf 
das  Ende  (38)  dieses  wenigstens  einen  Vor- 
sprungs  (34)  verformbar  gegen  die  Oberflache  10 
der  entfernten  Seite  der  anderen  Anschlu/S- 
Baugruppe  (12)  erweitert  ist. 

Elektrischer  Verbinder  (200)  nach  einem  der 
Anspruche  2  oder  3,  dadurch  gekennzelch-  is 
net,  da/S  die  Vielzahl  der  Anschlu/S-Baugruppen 
(12)  an  dem  Gehause  (10)  durch  Verriege- 
lungsvorsprunge  (14)  zu  befestigen  ist,  die 
sich  seitlich  von  den  Anschlu/S-Baugruppen 
(12)  erstrecken  und  die  verriegelnd  durch  ent-  20 
sprechende  Verriegelungsarme  (18)  des  Ge- 
hauses  (10)  gehalten  sind. 

Elektrischer  Verbinder  (200)  nach  einem  der 
Anspruche  2  bis  4,  dadurch  gekennzeichnet,  25 
da/S  jede  Erdungsplatte  (62)  Laschenabschnitte 
(78)  hat,  die  sich  davon  nach  vorn  und  gegen 
entsprechende  Erdanschlusse  (22)  und  Zwi- 
schenabschnitte  (64)  davon  erstrecken,  an  die 
Laschenenden  (80)  der  Laschenabschnitte  (78)  30 
angeschwei/St  sind. 

Elektrischer  Verbinder  (300)  nach  Anspruch  1, 
dadurch  gekennzeichnet,  da/S  der  Kontakttra- 
ger  (238)  einen  kontakttragenden  Abschnitt  35 
(238)  des  Gehauses  (212)  aufweist,  der  sich 
von  diesem  nach  hinten  mittig  zwischen  be- 
nachbarten  Reihen  der  Durchgange  (222)  er- 
streckt,  da/S  eine  Reihe  von  Anschlussen  (214, 
216)  gegenuber  einer  der  oberen  und  der  un-  40 
teren  Oberflachen  des  kontakttragenden  Ab- 
schnitts  (238)  angeordnet  ist,  so  da/S  die  Kon- 
taktabschnitte  (224)  in  entsprechenden  Durch- 
gangen  (222)  angebracht  und  Leiter-Verbin- 
dungsabschnitte  (228,  230)  benachbart  zu  dem  45 
ruckwartigen  Ende  des  kontakttragenden  Ab- 
schnitts  (238)  angeordnet  sind,  da/S  die  An- 
schlusse  (214,  216)  in  einander  gegenuberlie- 
genden  Paaren  angeordnet  sind  und  da/S  die 
Signalleiter  (260)  an  entsprechende  Signalan-  so 
schlusse  (214)  und  die  Erdleiter  (262)  an  Erd- 
anschlusse  (216)  angeschlossen  sind,  wodurch 
eine  Anschlu/S-Unterbaugruppe  (210)  gebildet 
ist,  uber  der  die  Abdeckung  (220)  dicht  befe- 
stigt  ist.  55 

Elektrischer  Verbinder  (300)  nach  Anspruch  6, 
dadurch  gekennzeichnet,  da/S  die  Erdan- 

schlusse  (216)  jeweils  ein  Paar  der  Erdleiter 
(262)  des  Kabels  (218)  unter  Pre/3sitz  langs 
eines  Schlitzes  (280)  zur  Bildung  des  An- 
schlusses  aufnehmen. 

8.  Elektrischer  Verbinder  (300)  nach  einem  der 
Anspruche  6  oder  7,  dadurch  gekennzeich- 
net,  da/S,  wenn  das  Kabel  (218)  eine  Vielzahl 
von  Kabeln  (218)  aufweist,  die  Abdeckung 
(220)  durch  Stegabschnitte  (288)  damit  verbun- 
den  eine  Querstrebe  (286)  aufweist,  die  nach 
hinten  von  dem  Hauptteil  der  Abdeckung  (220) 
beabstandet  und  urn  das  Kabel  (218)  herum 
geformt  ist,  wodurch  das  Kabel  (218)  beab- 
standet,  abgestutzt  und  mit  Beanspruchungs- 
Entlastung  versehen  ist. 

9.  Verfahren  zur  Herstellung  des  elektrischen 
Verbinders  (200)  nach  den  Anspruchen  1  bis 
5,  gekennzeichnet  durch  die  Schritte 

-  Auswahlen  von  Signalstellen  und  Er- 
dungsstellen  in  jeder  Reihe  von  elektri- 
schen  Anschlussen  (22); 

-  Befestigen  einer  Erdungsplatte  (62)  an 
einer  Seite  (58)  jedes  Kontakttragers  (42) 
mit  Laschenabschnitten  (80),  die  sich  da- 
von  nach  vorn  an  den  Erdungsstellen  er- 
strecken; 

-  Befestigen  einer  Vielzahl  von  Anschlus- 
sen  (22)  an  der  anderen  Seite  (46)  des 
Kontakttragers  (42); 

-  elektrisches  Verbinden  der  Laschenab- 
schnitte  (80)  mit  Erdanschlussen  (22); 

-  Anschlie/Sen  von  Erdleitern  (154)  des  Ka- 
bels  (150)  an  die  Erdungsplatte  (62)  und 
von  Signalleitern  (152)  des  Kabels  (150) 
an  ensprechende  Signalanschlusse  (22) 
zur  Bildung  von  Anschlu/S-Unterbaugrup- 
pen  (40); 

-  Befestigen  einer  dielektrischen  Abdek- 
kung  (30)  uber  den  Anschlu/Sstellen  und 
den  Endabschnitten  des  Kabels  (150)  je- 
der  Anschlu/S-Unterbaugruppe  (40)  zur 
Bildung  einreihiger  Anschlu/S-Baugruppen 
(12); 

-  Verbinden  der  einreihigen  AnschluC-Bau- 
gruppen  (12)  miteinander  zur  Bildung  ei- 
nes  elektrischen  Verbinders  (200),  der 
wenigstens  zwei  Reihen  von  Anschlus- 
sen  (22)  hat,  und 

-  Einsetzen  des  Verbinders  (200)  in  das 
Gehause  (10),  wobei  sich  die  nach  vorn 
vorragenden  Kontaktabschnitte  (20)  der 
Anschlusse  (22)  in  entsprechende  Durch- 
gange  (24)  des  Gehauses  (10)  erstrek- 
ken,  und  Befestigen  der  nach  vorn  vorra- 
genden  Kontaktabschnitte  (20)  in  den 
Durchgangen  (24). 
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10.  Verfahren  zum  Herstellen  des  elektrischen  Ver- 
binders  (300)  nach  den  Anspruchen  1  und  6 
bis  8,  gekennzeichnet  durch  die  Schritte 

-  Befestigen  einer  Vielzahl  von  Anschlus- 
sen  (214,  216)  an  entsprechenden  Seiten  5 
eines  sich  nach  hinten  erstreckenden 
Kontakttragers  (238)  eines  Gehauses 
(212),  wobei  Kontaktabschnitte  (224)  der 
Anschlusse  (214,  216)  in  entsprechenden 
Durchgangen  (222)  des  Gehauses  vor  10 
den  Seiten  des  Kontakttragers  (238)  an- 
geordnet  sind; 

-  Anschlie/Sen  von  Signalleitern  (260)  des 
Kabels  (218)  an  entsprechende  Signalan- 
schlusse  (214)  und  von  Erdleitern  (262)  is 
des  Kabels  an  Erdanschlusse  (216)  zur 
Bildung  einer  Anschlu/S-Unterbaugruppe 
(210); 

-  Einsetzen  der  Anschlu/S-Unterbaugruppe 
(210)  in  eine  Form  (400),  die  erste  Kern-  20 
stifte  (402)  hat,  die  jedem  der  Anschlus- 
se  (214,  216)  zugeordnet  sind,  und 
Schlie/Sen  der  Form  (400)  derart,  da/S  die 
ersten  Kernstifte  (402)  sich  zu  den  An- 
schlussen  (214,  216)  erstrecken  und  die-  25 
se  gegen  die  Seiten  des  Kontakttragers 
halten  und  ruckwartige  Enden  der  Durch- 
gange  (222)  abschlie/Sen;  und 

-  Formen  einer  Abdeckung  (220)  uber  der 
Anschlu/S-Unterbaugruppe  (210)  ruck-  30 
warts  von  den  Durchgangen  (222),  wobei 
die  Abdeckung  die  Anschlu/Sstellen  ab- 
dichtet  und  sich  langs  Endabschnitten 
des  Kabels  (218)  zur  Bildung  einer  nicht- 
verformenden  Beanspruchungs-Entla-  35 
stung  erstreckt. 

Revendicatlons 

1.  Connecteur  electrique  (200  ;  300)  pour  des  40 
moyens  conducteurs  de  signaux  (152  ;  260)  et 
des  moyens  conducteurs  de  masse  (154  ;  262) 
d'un  moyen  a  cable  electrique  (150  ;  218),  le 
connecteur  comportant  des  bornes  electriques 
(22  ;  214,  216)  ayant  des  parties  de  contact  45 
(20  ;  224)  qui  en  font  saillie  vers  I'avant,  lesdi- 
tes  bornes  etant  fixees  en  une  rangee  sur  un 
cote  d'un  moyen  (42  ;  238)  de  support  de 
contacts,  puis  terminees  respectivement  sur 
lesdits  moyens  conducteurs  de  signaux  (152  ;  so 
260)  ou  lesdits  moyens  conducteurs  de  masse 
(154  ;  262)  et  un  moyen  de  capot  dielectrique 
(30  ;  220)  recouvrant  et  protegeant  les  termi- 
naisons,  recouvrant  ledit  moyen  (42  ;  238)  de 
support  de  contacts  et  des  longueurs  extremes  55 
dudit  moyen  a  cable  (150  ;  218),  scellant  de 
fagon  etanche  lesdites  terminaisons  et  assu- 
rant  un  soulagement  de  contraintes  sur  ledit 

moyen  a  cable  (150  ;  218),  le  connecteur  (200, 
300)  comportant  en  outre  une  douille  (10  ; 
212),  dans  lequel,  pour  la  transmission  de  si- 
gnaux  electriques  de  fagon  tres  fiable  et  unifor- 
me,  ledit  moyen  de  capot  (30  ;  220)  comprend 
une  matiere  dielectrique  moulee  autour  dudit 
moyen  (42  ;  238)  de  support  de  contacts  des- 
dites  bornes  (22  ;  214,  216),  afin  de  constituer 
un  moyen  de  soulagement  de  contraintes  non 
deformant  pour  ledit  moyen  a  cable,  ledit 
moyen  (40  ;  238)  de  support  de  contacts  avec 
lesdites  bornes  (22  ;  214,  216)  qui  lui  sont 
fixees  et  qui  est  recouvert  de  fagon  etanche 
par  ledit  moyen  de  capot  (30  ;  220)  formant  un 
ensemble  qui  peut  etre  fixe  a  ladite  douille  (10 
;  212)  ;  caracterise  en  ce  que  ladite  douille  se 
presente  sous  la  forme  d'un  boltier  (10  ;  212) 
renfermant  des  rangees  de  passages  (24  ; 
222),  ledit  ensemble  etant  regu  dans  ledit  boT- 
tier  (10  ;  212)  de  fagon  que  lesdites  parties  de 
contact  (20  ;  224),  en  saillie  vers  I'avant,  desdi- 
tes  bornes  (22  ;  214,  216)  penetrent  dans  des 
passages  respectives  (24  ;  222)  dudit  boltier  et 
y  soient  fixees  individuellement. 

2.  Connecteur  electrique  (200)  selon  la  revendica- 
tion  1,  caracterise  en  outre  en  ce  que  ledit 
moyen  (42)  de  support  de  contacts  comprend 
deux  elements  separes  (42),  une  rangee  de 

30  bornes  (22)  est  fixee  a  un  premier  cote  (46)  de 
chacun  desdits  elements  (42),  un  plan  de  mas- 
se  (62)  est  fixe  a  son  autre  cote  (58)  et  est 
connecte  electriquement  a  certaines,  choisies, 
desdites  bornes  (22)  qui  deviennent  des  bor- 

35  nes  de  masse,  lesdits  moyens  conducteurs  de 
signaux  (152)  sont  termines  sur  certaines,  pour 
signaux,  desdites  bornes  (22)  qui  deviennent 
des  bornes  de  signaux,  lesdits  conducteurs  de 
masse  (154)  sont  termines  sur  ledit  plan  de 

40  masse  (62),  et  des  parties  de  contact  (20)  font 
saillie  vers  I'avant  de  chaque  element  (42)  de 
support  de  contact  formant  des  sous-ensem- 
bles  de  bornes  separes  (40)  ;  et  ladite  matiere 
dielectrique  est  fixee  de  fagon  etanche  au- 

45  dessus  des  terminaisons  de  signaux  et  de 
masse  et  autour  desdites  bornes  (22)  et  dudit 
plan  de  masse  (62)  de  chaque  sous-ensemble 
(40)  de  borne  en  arriere  desdites  parties  de 
contact  (20),  formant  des  ensembles  (12)  de 

50  bornes  ayant  chacun  une  rangee  de  bornes 
(22)  desquelles  des  parties  de  contacts  res- 
pectives  font  saillie  vers  I'avant. 

3.  Connecteur  electrique  (200)  selon  la  revendica- 
tion  2,  caracterise  en  outre  en  ce  que  des 
paires  desdits  ensembles  de  bornes  (12)  peu- 
vent  d'abord  etre  fixees  ensemble  par  des 
moyens  de  fixation  comprenant  au  moins  une 
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saillie  (34)  depassant  d'une  surface  laterale 
dudit  moyen  de  capot  (30)  d'au  moins  I'un 
desdits  ensembles  de  bornes  (12)  vers  I'autre 
de  ces  ensembles  et  regue  dans  et  a  travers 
une  fente  respective  (36)  dans  ledit  autre  en-  5 
semble  (12)  de  bornes  et  s'etendant  jusqu'a 
un  cote  eloigne  de  celui-ci,  apres  quoi  I'extre- 
mite  (38)  de  ladite,  au  moins  une,  saillie  (34) 
est  elargie  de  fagon  deformable  contre  la  sur- 
face  dudit  cote  eloigne  dudit  autre  ensemble  10 
de  bornes  (12). 

Connecteur  electrique  (200)  selon  I'une  des 
revendications  2  ou  3,  caracterise  en  outre  en 
ce  que  lesdits  ensembles  de  bornes  (12)  peu-  is 
vent  etre  fixes  audit  element  de  boltier  (10)  par 
des  saillies  (14)  de  verrouillage  depassant  late- 
ralement  desdits  ensembles  de  bornes  (12)  et 
engages  en  verrouillage  par  des  bras  de  ver- 
rouillage  correspondants  (18)  dudit  element  de  20 
boltier  (10). 

Connecteur  electrique  (200)  selon  I'une  quel- 
conque  des  revendications  2  a  4,  caracterise 
en  outre  en  ce  que  chaque  plan  de  masse  (62)  25 
comporte  des  parties  de  languettes  (78)  qui  en 
font  saillie  vers  I'avant  et  en  direction  de  cer- 
taines,  pour  masse,  correspondantes  desdites 
bornes  (22)  et  a  des  parties  intermediates  (64) 
desquelles  des  extremites  (80)  des  parties  de  30 
languettes  (78)  sont  soudees  respectivement. 

Connecteur  electrique  (300)  selon  la  revendica- 
tion  1,  caracterise  en  outre  en  ce  que  ledit 
moyen  (238)  de  support  de  contacts  comporte  35 
une  partie  (238)  de  support  de  contacts  dudit 
element  de  boltier  (212)  qui  en  fait  saillie  vers 
I'arriere  a  mi-distance  entre  les  rangees  adja- 
centes  desdits  passages  (222),  une  rangee  de 
bornes  (214,  216)  est  disposee  contre  I'une  40 
des  surfaces  superieure  et  inferieure  de  ladite 
partie  (238)  de  support  de  contacts  afin  que 
des  parties  de  contact  (224)  de  ces  bornes 
soient  fixees  dans  lesdits  passages  respectifs 
(222)  et  que  des  parties  de  connexion  de  45 
conducteurs  (228,  230)  de  ces  bornes  soient 
disposees  a  proximite  de  I'extremite  arriere  de 
ladite  partie  (238)  de  support  de  contact,  lesdi- 
tes  bornes  (214,  216)  sont  agencees  en  paires 
opposees,  lesdits  moyens  conducteurs  de  si-  so 
gnaux  (260)  sont  termines  sur  certaines,  res- 
pectives,  pour  signaux  (214),  desdites  bornes 
et  lesdits  moyens  conducteurs  de  masse  (262) 
sont  termines  sur  certaines  (216),  pour  masse, 
desdites  bornes,  formant  un  sous-ensemble  55 
(210)  de  bornes  sur  lequel  est  fixe  de  fagon 
etanche  ledit  moyen  de  capot  (220). 

7.  Connecteur  electrique  (300)  selon  la  revendica- 
tion  6,  caracterise  en  outre  en  ce  que  celles 
(216),  pour  masse,  desdites  bornes  regoivent 
chacune  deux  desdits  conducteurs  de  masse 
(262)  dudit  moyen  a  cable  (218)  pour  qu'ils 
s'ajustent  a  force  le  long  d'une  fente  (280)  de 
ces  bornes  pour  une  terminaison. 

8.  Connecteur  electrique  (300)  selon  la  revendica- 
tion  6  ou  7,  caracterise  en  outre  en  ce  que, 
lorsque  ledit  moyen  a  cable  (218)  comprend 
plusieurs  cables  (218),  ledit  moyen  de  capot 
(220)  comporte  une  barre  transversale  (286) 
qui  lui  est  reliee  par  des  parties  de  voile  (288), 
qui  est  espacee  en  arriere  de  la  partie  princi- 
pals  dudit  moyen  de  capot  (220)  et  qui  est 
moulee  autour  du  moyen  a  cables  (218),  espa- 
gant,  supportant  et  assurant  le  soulagement  de 
contraintes  pour  ledit  moyen  a  cable  (218). 

9.  Procede  de  realisation  du  connecteur  electri- 
que  (200)  des  revendications  1  a  5,  compre- 
nant  les  etapes  qui  consistent  : 

a  selectionner  des  positions  de  signaux  et 
des  positions  de  masse  dans  chaque  rangee 
de  bornes  electriques  (22)  ; 

a  fixer  un  plan  de  masse  (62)  a  un  premier 
cote  (58)  de  chaque  moyen  (42)  de  support  de 
contacts,  des  parties  de  languettes  (80)  en 
faisant  saillie  vers  I'avant  auxdites  positions  de 
masse  ; 

a  fixer  plusieurs  bornes  (22)  a  I'autre  cote 
(46)  dudit  moyen  (42)  de  support  de  contacts  ; 

a  connecter  electriquement  lesdites  parties 
de  languettes  (80)  a  certaines,  pour  masse, 
desdites  bornes  (22)  ; 

a  terminer  des  moyens  conducteurs  de 
masse  (154)  d'un  moyen  a  cable  (150)  sur 
ledit  plan  de  masse  (62)  et  des  moyens 
conducteurs  de  signaux  (152)  dudit  moyen  a 
cables  (150)  sur  certaines,  respectives,  pour 
signaux,  desdites  bornes  (22),  formant  des 
sous-ensembles  de  bornes  respectifs  (40)  ; 

a  fixer  un  moyen  a  capot  dielectrique  (30) 
sur  les  terminaisons  et  les  parties  extremes 
dudit  moyen  a  cables  (150)  de  chaque  sous- 
ensemble  de  bornes  (40),  formant  des  ensem- 
bles  de  bornes  (12)  a  une  seule  rangee  ; 

a  fixer  ensemble  lesdits  ensembles  de 
bornes  (12)  a  une  seule  rangee,  formant  un 
connecteur  electrique  (200)  ayant  au  moins 
deux  rangees  de  bornes  (22),  et 

a  inserer  ledit  connecteur  (200)  dans  ledit 
boltier  (10)  de  fagon  que  lesdites  parties  de 
contact  (20),  en  saillie  vers  I'avant,  desdites 
bornes  (22)  penetrant  dans  des  passages  res- 
pectifs  (24)  dudit  boltier  (10)  et  que  lesdites 
parties  de  contact  (20),  en  saillie  vers  I'avant, 
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soient  fixees  dans  lesdits  passages  (24). 

10.  Procede  de  realisation  du  connecteur  electri- 
que  (300)  des  revendications  1  et  6  a  8,  com- 
prenant  les  etapes  qui  consistent  :  5 

a  fixer  plusieurs  bornes  (214,  216)  a  des 
cotes  respectifs  d'une  partie  (238)  de  support 
de  contacts,  faisant  saillie  vers  I'arriere,  d'un 
element  de  boltier  (212),  des  parties  de 
contact  (224)  desdites  bornes  (214,  216)  etant  w 
disposees  dans  des  passages  respectifs  (222) 
dudit  element  de  boltier  en  avant  desdits  cotes 
de  ladite  partie  (238)  de  support  de  contacts  ; 

a  terminer  des  moyens  conducteurs  de 
signaux  (260)  d'un  moyen  a  cables  (218)  sur  is 
certaines  (214),  respectives,  pour  signaux,  des- 
dites  bornes,  et  des  moyens  conducteurs  de 
masse  (262)  du  moyen  a  cables  sur  certaines 
(216),  pour  masse,  desdites  bornes,  formant 
un  sous-ensemble  (210)  de  bornes  ;  20 

a  placer  ledit  sous-ensemble  (210)  de  bor- 
nes  dans  un  moule  (400)  ayant  des  premieres 
broches  de  noyau  (402)  associees  a  chacune 
desdites  bornes  (214,  216),  et  a  fermer  ledit 
moule  (400)  afin  que  lesdites  premieres  bro-  25 
ches  de  noyaux  (402)  penetrant  dans  lesdites 
bornes  (214,  216)  et  les  maintiennent  contre 
les  cotes  de  ladite  partie  de  support  de 
contacts  et  a  proximite  des  extremites  arriere 
desdits  passages  (222)  ;  et  30 

a  mouler  un  moyen  de  capot  (220)  sur 
ledit  sousensemble  (210)  de  bornes  en  arriere 
desdits  passages  (222),  scellant  de  fagon  etan- 
che  les  terminaisons  et  s'etendant  le  long  de 
parties  extremes  dudit  moyen  a  cables  (218),  35 
realisant  un  soulagement  de  contraintes  non 
deformant. 
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