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Description 

This  invention  relates  to  an  electrical  connector  as- 
sembly  employed  to  make  electrical  connections  in  a 
plurality  of  electrical  signal  lines  in  which  the  impedance  s 
of  the  signals  transmitted  through  the  connector  varies 
insignificantly  from  the  impedance  of  the  interconnected 
signal  lines  and  more  particularly  the  electrical  connec- 
tor  embodying  this  invention  is  intended  for  use  in  mak- 
ing  a  right  angle  interconnection  between  two  orthogo-  10 
nal  conductor  arrays  such  as  two  printed  circuit  boards 
or  a  printed  circuit  board  and  a  flat  transmission  cable. 

U.  S.  Patent  4,762,500  and  U.  S.  Patent  4,747,787 
depict  electrical  connectors  intended  for  the  impedance 
matched  electrical  interconnection  of  a  plurality  of  cir-  15 
cuits,  either  on  a  pair  of  printed  circuit  boards  or  between 
a  transmission  cable  and  a  printed  circuit  board.  These 
connectors  employ  a  central  ground  bus  having  a  plu- 
rality  of  receptacle  signal  terminals  located  in  parallel 
rows  on  opposite  sides  of  the  central  ground  bus.  Both  20 
the  receptacle  terminals  and  the  ground  busses  of  mat- 
ing  connector  halves  are  fully  mateable  so  as  to  main- 
tain  the  same  impedance  between  the  two  connectors. 
Each  connector  generally  employs  microstrip  transmis- 
sion  principles  to  establish  an  interconnection,  thus  min-  25 
imizing  changes  in  impedance  between  the  incoming 
component,  either  a  cable  or  a  printed  circuit  board,  and 
the  outgoing  component,  again  either  a  cable  or  the  cir- 
cuits  on  a  printed  circuit  board.  U.S.  Patent  4,695,106 
and  U.S.  Patent  4,762,500  in  particular  disclose  electri-  30 
cal  connectors  for  making  a  plurality  of  electrical  con- 
nections  between  multiple  signal  lines  on  two  orthogo- 
nally  oriented  printed  circuit  boards. 

It  has  proved  difficult  to  achieve  the  required  imped- 
ance  levels  in  a  manufacturable  product  employing  the  35 
components  depicted  in  those  patents.  A  better  under- 
standing  of  the  elements  of  a  truly  manufacturable 
matched  impedance  connector  has  now  been  achieved. 
It  has  been  found  that  a  connector  designed  in  accord- 
ance  with  established  geometrical  relationships  used  for  40 
microstrip  printed  circuit  board  design  does  not  result  in 
a  microstrip  connector  design  having  acceptable  per- 
formance.  Unlike  a  microstrip  circuit  board,  electrical 
connectors  have  no  signal  conductors  or  ground  con- 
ductors  in  intimate  contact  with  surrounding  dielectric  45 
material.  Air  spaces  between  metal  and  plastic,  result- 
ing  from  tolerances  or  the  need  to  accommodate  ther- 
mal  expansion  differentials,  affect  the  dielectric  constant 
of  housing  materials  to  a  different  extent  than  air  above 
a  circuit  board  trace  and  the  substrate  below  that  trace,  so 
Furthermore  dielectric  material  exists  above  the  con- 
nector  signal  contacts  while  no  dielectric  is  present  in 
that  location  for  microstrip  circuit  boards.  In  part,  these 
differences  account  for  some  of  the  inadequacies  of 
conventional  microstrip  formula  when  applied  directly  to  55 
an  electrical  connector  employing  microstrip  principles. 

It  has  been  found  however  that  by  positioning  the 
inner  peripheral  surface  of  receptacle  signal  terminals 

closer  to  an  outer  peripheral  surface  of  a  receptacle 
ground  bus  than  the  spacing  between  adjacent  surfaces 
of  signal  terminals,  the  desired  characteristic  imped- 
ance  can  be  achieved,  especially  if  spacings  between 
signal  terminals  and  the  receptacle  housing  ground  bus 
are  maintained  substantially  constant,  at  least  for  incre- 
mental  lengths  greater  than  the  wavelength  of  signals 
to  be  transmitted. 

According  to  one  aspect  thereof  the  present  inven- 
tion  consists  in  an  electrical  connector  as  defined  in 
claim  1  . 

According  to  another  aspect  thereof  the  present  in- 
vention  consists  in  an  electrical  connector  as  defined  in 
claim  3. 

According  to  a  further  aspect  thereof  the  present  in- 
vention  consists  in  an  electrical  connector  as  defined  in 
claim  6. 

EP-A-0  374  307  which  is  comprised  in  the  state  of 
the  art  by  virtue  of  Article  54(3)  EPC  discloses  a  con- 
nectorfor  printed  circuit  boards,  in  which  signal  contacts 
arranged  in  at  least  one  row  are  positioned  adjacent  to 
respective  discrete  ground  contacts,  separated  from  the 
signal  contacts  by  walls  of  the  connector  housing.  The 
ground  contacts  have  spring  members  which  urged 
them  against  said  walls. 

The  preferred  embodiment  of  the  present  invention 
which  is  disclosed  herein  comprises  a  practical  and 
manufacturable  electrical  connector  which  can  be  used 
to  interconnect  circuits  having  an  impedance  of  50  ohms 
and  the  connector  will  remain  substantially  transparent, 
thus  having  little  or  no  affect  on  the  signals  transmitted 
through  the  connector.  In  particular,  the  electrical  con- 
nectors  embodying  this  invention  provide  a  means  for 
maintaining  the  positional  relationship  between  signal 
terminals  and  a  parallel  ground  bus  through  a  right  angle 
without  introducing  significant  differences  in  the  imped- 
ance  of  signals  transmitted  through  the  electrical  con- 
nector. 

The  transmission  of  relatively  high  speed  signals 
between  two  orthogonally  oriented  arrays  of  signal  lines, 
such  as  orthogonally  oriented  printed  circuit  boards  or 
a  flat  transmission  cable  extending  at  right  angles  to  a 
printed  circuit  board,  can  be  accomplished  by  an  elec- 
trical  connector  having  a  microstrip  transmission  config- 
uration.  One  or  more  rows  of  signal  contacts  can  be  po- 
sitioned  adjacent  a  ground  bus  to  transmit  signals  in 
such  a  manner.  The  signal  contacts  and  the  ground  bus 
each  have  a  right  angle  bend  intermediate  the  ends 
when  orthogonally  oriented  signal  arrays  are  to  be  in- 
terconnected.  The  signal  contacts  are  positioned  within 
cavities  in  an  insulative  housing  and  the  ground  bus  is 
positioned  within  a  slot  adjacent  the  row  of  cavities.  In 
order  to  maintain  the  required  spacing  between  signal 
contacts  and  the  ground  bus  for  microstrip  signal  trans- 
mission,  each  is  urged  toward  the  other.  The  signal  con- 
tacts  can  be  urged  toward  the  ground  bus,  for  example 
by  employing  a  resilient  tab  engaging  the  housing  to 
urge  the  signal  contact  toward  the  ground  bus.  A  ground 
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bus  formed  of  two  components  can  be  employed  with 
one  ground  bus  component  being  urged  toward  the  ad- 
jacent  signal  contacts  by  engagement  with  the  other.  If 
the  ground  bus  is  positioned  equidistant  between  two 
rows  of  signal  contacts,  each  ground  bus  could  employ 
a  protrusion  engaging  the  corresponding  protrusion  on 
the  other  ground  bus  component  so  that  each  of  the  two 
ground  bus  components  can  be  urged  toward  the  signal 
contacts  most  closely  adjacent  that  ground  bus  compo- 
nent.  In  an  electrical  connector  having  a  microstrip  sig- 
nal  transmission  configuration,  the  signal  contacts  and 
the  ground  bus  are  separated  by  an  internal  dielectric 
wall.  By  maintaining  both  the  signal  contacts  and  the 
ground  bus  in  contact  with  that  dielectric  wall  over  sub- 
stantially  the  entire  length  of  the  signal  contacts,  varia- 
tions  in  impedance  along  the  length  of  the  signal  con- 
tacts  can  be  reduced  so  that  high  speed  signals  trans- 
mitted  through  the  connector  will  not  be  distorted. 

An  embodiment  of  the  invention  will  now  be  de- 
scribed  by  way  of  example  with  reference  to  the  accom- 
panying  drawings  in  which: 

Figure  1  is  a  front  view  of  the  right  angle  receptacle 
connector  showing  the  mating  face  of  the  receptacle 
connector. 

Figure  2  is  a  bottom  view  of  the  right  angle  recep- 
tacle  connector  showing  the  staggered  lead  configura- 
tion. 

Figure  3  is  a  side  view  of  the  right  angle  receptacle 
connector. 

Figure  4  is  a  sectional  view  taken  along  section  lines 
4-  4  in  Figure  1  . 

Figure  5  is  a  sectional  view  taken  along  section  lines 
5-  5  in  Figure  1  . 

Figure  6  is  a  sectional  view  of  the  assembled  con- 
nector  showing  the  right  angle  receptacle  connector 
mated  to  a  pin  header.  Figure  6  shows  the  same  section 
of  the  receptacle  connector  as  shown  in  Figure  5. 

Figure  7  is  a  section  view  of  the  assembled  connec- 
tor  similar  to  Figure  6,  but  showing  the  same  section  of 
the  receptacle  connector  as  shown  in  Figure  4. 

Figures  8-12  are  sectional  views  taken  along  sec- 
tion  lines  8-8,  9-9,  1  0-1  0,  1  1  -1  1  ,  and  1  2-1  2  in  both  Fig- 
ures  6  and  7.  Section  lines  for  Figures  6  and  7  are  also 
shown  in  Figures  8-12. 

Figure  13  is  a  section  view  of  the  upper  and  lower 
insulative  housings  for  the  right  angle  receptacle  con- 
nector. 

Figure  14  is  a  front  view  of  the  upper  and  lower  in- 
sulative  housings  for  the  right  angle  receptacle  connec- 
tor. 

Figure  15  is  a  bottom  view  of  the  upper  and  lower 
insulative  housings  for  the  right  angle  receptacle  con- 
nector.  This  view  is  not  arranged  in  an  exploded  config- 
uration.  The  upper  and  lower  housings  are  mated  by 
movement  perpendicular  to  the  planes  of  the  view. 

Figures  16,  17  and  18  are  top,  rear,  and  side  views 
respectively  of  one  section  of  the  bottom  half  of  the  right 
angle  receptacle  connector  ground  bus. 

Figures  1  9,  20  and  21  are  top,  front,  and  side  views 
of  one  section  of  the  top  half  of  the  right  angle  receptacle 
connector  ground  bus. 

Figure  22  is  a  side  view  of  the  upper  signal  contact 
5  employed  in  the  right  angle  receptacle  connector. 

Figure  23  is  a  side  view  of  the  lower  signal  contact 
employed  in  the  right  angle  receptacle  connector. 

Figures  24,  25  and  26  are  top,  rear  and  side  views 
respectively  of  one  section  of  the  bottom  half  of  another 

10  embodiment  of  the  right  angle  ground  bus. 
Figures  27,  28  and  29  are  top,  front  and  side  views 

respectively  of  one  section  of  the  top  half  of  another  em- 
bodiment  of  the  right  angle  ground  bus. 

Figure  30  is  a  sectional  view  of  the  two  ground  bus 
is  sections  shown  in  Figures  24,  25  and  26  and  Figures 

27,  28  and  29,  showing  the  curved  protrusions. 
The  preferred  embodiment  of  this  invention  com- 

prises  an  electrical  connector  2  which  can  be  used  to 
interconnect  two  arrays  of  conductors  such  as  two  print- 

20  ed  circuit  boards,  which  uses  a  micro  strip  configuration 
to  closely  match  the  impedance  of  individual  signal  lines 
in  the  array  of  conductors.  Electrical  connector  2  is  spe- 
cifically  intended  to  make  a  right  angle  interconnection. 
Receptacle  connector  2  can  be  mated  with  a  mating 

25  connector,  such  as  a  pin  header  4  which  is  secured  to 
another  printed  circuit  board.  The  electrical  connector  2 
comprises  an  insulative  housing  10  containing  a  plural- 
ity  of  signal  terminals  70,80,  which  in  the  preferred  em- 
bodiment  are  located  in  two  rows  within  cavities  20,22 

30  of  the  insulative  housing  1  0.  Receptacle  connector  2  al- 
so  includes  a  ground  bus  90  which  is  located  between 
the  two  rows  of  signal  contacts  within  a  slot  30  posi- 
tioned  between  the  cavities  20  and  22. 

The  insulative  housing  10,  comprises  an  upper 
35  housing  member  12  and  a  lower  housing  member  14. 

The  upper  housing  member  12  includes  a  plurality  of 
contact  cavities  20,22  located  in  two  rows  on  opposite 
sides  of  the  ground  bus  slot  30.  As  shown  in  Figures  4 
and  5  the  lower  housing  member  is  attachable  to  the 

40  upper  housing  member  at  right  angles  and  it  includes  a 
plurality  of  outer  cavity  extensions  24a  and  24b  and  in- 
ner  cavity  extensions  26a  and  26b.  The  cavity  exten- 
sions  24a  and  24b  communicate  at  right  angles  with  the 
upper  housing  cavity  20  and  the  upper  housing  member 

45  12.  As  shown  in  Figures  4  and  5  and  in  Figure  15,  the 
lower  housing  cavity  extensions  24a  and  24b  on  the  out- 
er  portion  of  the  lower  housing  member  14  are  stag- 
gered  so  that  each  cavity  24a  is  more  closely  adjacent 
the  ground  bus  90  than  the  adjacent  outer  cavity  exten- 

50  sion  24b.  The  inner  cavity  extension  26a  and  26b  which 
communicates  with  the  lower  cavity  22  are  staggered  in 
the  same  manner.  By  staggering  the  lower  housing  cav- 
ity  extension  24a,  24b,  26a,  26b  the  signal  contacts  can 
be  staggered  thus  accommodating  wider  center  lines  on 

55  the  printed  circuit  board  in  which  the  receptacle  connec- 
tor  2  is  mated,  while  the  side  to  side  spacing  of  the  mat- 
ing  portion  of  the  signal  contact  70  and  80  can  be  re- 
tained.  In  the  preferred  embodiment  of  this  invention  as 
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seen  in  Figures  1  -3,  the  signal  contacts  at  the  connector 
mating  base  1  6  of  receptacle  connector  2  are  positioned 
in  two  rows  on  0,  1  27  cm  (0.050  inch)  center  line.  At  the 
board  mating  face  1  8  of  the  receptacle  connector  2,  the 
signal  contacts  are  positioned  on  a  staggered  0,254  cm 
(0.  1  00  inch)  center  line  spacing  which  is  compatible  with 
conventional  printed  circuit  board  construction. 

As  shown  in  Figure  13,  the  two  housing  members 
12,14  are  joined  on  abutting  section  38,40  with  the  cav- 
ities  20  and  22  and  the  upper  housing  member  on  one 
side  of  the  abutting  sections  38,40  extending  at  right  an- 
gles  to  the  cavity  extension  24a,  24b,  26a,  26b  and  the 
lower  housing  member  1  4  on  the  other  side  of  the  abut- 
ting  sections  38,40.  Each  of  the  cavities  20,22  and  the 
upper  housing  member  1  2  are  separated  from  a  central 
slot  30  extending  between  the  two  rows  of  cavities  by 
interior  housing  slot  walls  32  and  34.  Adjacent  cavities 
20,22  in  each  row  are  separated  by  walls  36  extending 
perpendicular  to  the  interior  slot  walls  32  and  34.  As 
shown  in  Figure  15,  the  cavity  extensions  24a  and  24b 
located  on  the  exterior  of  the  slot  30  in  the  lower  housing 
member  1  4  each  comprise  holes  extending  through  the 
body  of  the  lower  housing  member  1  4.  As  shown  in  Fig- 
ure  1  ,  the  cavity  extension  26a  and  26b  in  the  portion  of 
the  insulative  housing  10  extending  between  the  board 
mating  face  1  8  and  the  abutting  section  40  of  the  lower 
housing  member  14  are  defined  by  the  engagement  of 
the  upper  housing  member  12  and  the  lower  housing 
member  14.  A  plurality  of  signal  lead  support  grooves 
42  as  shown  in  Figure  15  are  formed  on  the  rear  of  the 
upper  housing  member  12.  Mating  signal  lead  support 
tongues  44  are  formed  on  the  outwardly  facing  side  of 
the  lower  housing  member  14.  These  tongues  44  fit 
within  the  grooves  42  when  the  lower  housing  member 
1  4  is  attached  to  the  upper  housing  member  1  2  to  form 
the  insulative  housing  10.  Signal  lead  apertures  48 
which  comprise  channels,  receive  the  lead  portions  of 
the  signal  contacts  70  and  80.  Note  that  the  engagement 
of  tongue  44  with  signal  lead  support  grooves  42  permits 
receipt  the  leads  in  the  cavity  extension  26b  located 
most  closely  adjacent  to  the  ground  bus  90.  Ridges  50 
on  the  upper  housing  member  12  also  contain  signal 
lead  aperture  channels  48,  and  cooperate  with  the  lower 
housing  member  14  to  receive  the  signal  contact  leads 
26a  in  the  outer  most  row  of  the  lower  portion  of  housing 
1  0.  The  interfiling  of  the  upper  housing  member  1  2  and 
the  lower  housing  member  14  to  position  the  lead  sec- 
tions  of  the  signal  contacts  80  below  the  ground  bus  90 
is  clearly  shown  in  the  bottom  view  of  the  connector  2 
shown  in  Figure  2. 

As  shown  in  Figures  6  and  14,  the  receptacle  con- 
nector  2  is  mounted  to  a  printed  circuit  board  6  by  board 
mounting  extensions  54  located  on  each  end  of  the  up- 
per  housing  member  12.  These  board  mounting  exten- 
sions  54  also  comprise  means  for  holding  a  lower  hous- 
ing  member  in  engagement  with  the  upper  housing 
member.  Board  mounting  extensions  54  are  outwardly 
deflectable  so  that  the  lower  housing  member  can  be 

snap  fit  into  engagement  with  the  upper  housing  mem- 
ber.  As  shown  in  Figure  14,  the  board  mounting  exten- 
sions  54  each  comprise  resilient  arms  60  from  which  a 
pedestal  56  extends.  In  the  preferred  embodiment  of 

5  this  invention,  pedestal  56  includes  a  hole  58  suitable 
for  receiving  a  post  such  as  a  screw  64  (see  Figure  1) 
which  extends  through  the  hole  58  and  pedestal  56  and 
comprises  part  of  the  board  mounting  means.  It  should 
also  be  understood  that  an  integral  extension  could  be 

10  formed  on  the  board  mounting  means  suitable  for  es- 
tablishing  interference  fit  with  a  hole  in  the  printed  circuit 
board  6.  A  inwardly  extending  flange  62  on  the  resilient 
arms  60  provides  a  means  for  securing  the  lower  hous- 
ing  member  14  to  the  upper  housing  member  12.  Out- 

15  wardly  extending  ribs  66  are  located  on  the  lower  hous- 
ing  member  14  which  cooperate  with  the  flange  62  to 
secure  the  lower  housing  member  14to  the  upper  hous- 
ing  member  12.  Movement  of  the  lower  housing  mem- 
ber  14  upwardly  into  engagement  with  the  upper  hous- 

20  ing  member  1  2  causing  a  resilient  arm  60  to  be  cammed 
outwardly  by  the  engagement  of  ribs  66  with  the  flanges 
62.  Once  the  ribs  66  have  passed  the  flanges  62  the 
resilient  arms  60  snap  back  in  to  secure  the  lower  hous- 
ing  member  14  to  the  upper  housing  member  12.  Proper 

25  alignment  between  the  upper  and  lower  housing  mem- 
ber  12  and  14  is  maintained  by  a  mating  pin  52  which 
extend  upwardly  from  the  lower  housing  member  14. 

As  shown  in  Figure  4  and  5  signal  contacts  70  are 
positioned  within  insulative  housing  10  on  the  exterior 

30  of  the  centrally  disposed  ground  bus  90.  Terminal  signal 
contacts  80  are  also  positioned  adjacent  the  ground  bus 
90  on  the  inner  or  lower  portion  of  the  insulative  housing 
1  0.  Signal  terminals  70  are  positioned  within  cavities  20 
an  lower  housing  cavity  extensions  24a  and  24b.  Simi- 

35  larly  signal  contacts  80  are  positioned  within  cavities  22 
and  the  lower  housing  inner  cavity  extension  26a  and 
26b.  Each  of  the  signal  contacts  70,80  has  a  right  angle 
bend  located  adjacent  the  junctional  or  abutting  section 
38,40  of  the  upper  housing  member  12  and  the  lower 

40  housing  member  1  4.  Signal  contact  70  and  80  have  con- 
tact  mating  sections  72,82  positioned  with  the  upper 
housing  member  and  extending  between  the  abutting 
sections  38,40  and  the  mating  face  1  6.  Each  signal  con- 
tact  70,80  also  has  a  contact  lead  section  74,84  extend- 

45  ing  at  right  angles  to  the  contact  mating  section  72,82 
and  extending  into  the  lower  housing  member  between 
the  abutting  sections  38,40  and  the  board  mounting  face 
18  of  the  receptacle  connector  2.  Adjacent  signal  con- 
tact  leads  in  each  row  are  staggered  in  the  same  pattern 

so  as  the  staggering  of  the  cavities  in  the  mating  housing. 
Each  signal  contact  has  a  tab  76,86  which  comprises 
means  for  urging  the  signal  contacts  inwardly  toward  the 
ground  bus  90.  Tabs  76,86  are  located  adjacent  to  the 
contact  mating  section  72,82  and  each  urges  the  signal 

55  contact  adjacent  the  mating  section  72,82  inwardly  to- 
ward  the  ground  bus  90  and  against  the  adjacent  slot 
wall  32,34  to  reduce  variations  in  impedance  along  the 
length  of  the  signal  contacts.  The  tabs  76,86  engage  the 

4 
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side  of  the  respective  cavities  20,22  located  opposite 
from  the  interior  slot  wall  32,34  between  the  cavities 
20,22  and  the  slot  30.  Tabs  76  and  86  also  hold  the  sig- 
nal  pins  in  the  housing  until  assembly  is  complete.  Note 
that  the  upper  signal  contacts  70  are  urged  downwardly, 
as  shown  in  Figure  4,  while  the  lower  signal  contacts  80 
are  urged  upwardly  toward  the  ground  bus  90.  Signal 
contacts  also  have  right  angle  bends  78,88  located  in- 
termediate  their  ends.  Since  adjacent  signal  contacts 
are  staggered,  as  shown  in  Figures  4  and  5,  the  position 
of  the  right  angle  bend  relative  to  the  mating  section  is 
different  for  longer  and  shorter  adjacent  signal  contacts. 

Ground  bus  90  located  within  slots  30  also  has  a 
right  bend  located  along  the  junction  or  abutting  sections 
38,40  between  the  upper  housing  member  12  and  the 
lower  housing  member  14.  Ground  bus  90  is  centrally 
located  within  the  receptacle  connector  housing  10  and 
comprises  a  lower  bus  component  100,  shown  in  Fig- 
ures  16,  17  and  18  mating  with  a  upper  bus  component 
120  shown  in  Figures  19,  20  and  21  to  form  a  single 
ground  bus.  Each  ground  bus  component  100,120  in- 
cludes  a  blade  section  112,1  32,  which  contains  the  bus 
mating  section  92  positioned  within  the  upper  housing 
member  12,  and  a  bus  lead  section  94  which  includes 
leads  114,134.  Each  bus  component  100,120  includes 
a  right  angle  bend  118,138  intermediate  the  opposite 
ends  of  the  bus  component  in  the  blade  section  1  1  2,  1  32. 
Leads  1  1  4,  1  34  extend  downwardly  from  the  edge  of  the 
blade  section  1  1  2,  1  32  in  the  bus  lead  section  94  of  each 
bus  component.  The  bus  mating  section  92  comprises 
an  inwardly  formed  section  102,122  of  the  spring  metal 
contact.  Contact  points  104,124  are  located  at  the  in- 
nermost  extension  of  each  bus  mating  section  92.  Con- 
tact  points  1  04  and  1  24  are  opposed  and  the  bus  mating 
springs  102,122  are  flexible  outwardly  relative  to  the 
center  line  of  the  slot  30.  Separate  fingers  116,136  are 
formed  in  each  bus  mating  section.  Each  bus  mating 
section  92  extends  generally  from  an  inwardly  extending 
dimple  1  06,  1  26,  and  a  portion  of  the  bus  mating  section 
94  between  the  dimple  106  and  the  inwardly  deflected 
spring  102  normally  rests  against  the  slot  walls  32,34. 
A  plurality  of  protrusions  108,  110,  128,  130  are  formed 
out  of  the  plane  of  the  blade  section  and  comprise 
means  for  urging  the  ground  bus  component  100,120 
into  engagement  with  the  slot  walls  32,34.  Each  protru- 
sion  engages  the  other  bus  component  to  position  each 
ground  bus  component  closely  adjacent  one  of  the  rows 
of  signal  contacts  70,80  to  reduce  variations  in  imped- 
ance  along  the  length  of  the  signal  contacts  70,80.  The 
protrusions  108,  110,  128,  130  are  located  within  the 
blade  sections  112,1  32.  Protrusions  1  08,  1  28  are  locat- 
ed  in  the  bus  mating  section  92  while  protrusions 
110,130  are  located  in  the  bus  lead  section.  As  shown 
in  Figures  16,17  and  1  9,  20  two  protrusions  are  formed 
along  the  width  of  the  ground  bus.  Also  two  protrusions 
are  formed  along  the  length  of  the  ground  bus.  Protru- 
sions  108,110  are  on  opposite  sides  of  the  right  angle 
bend  1  1  8  and  protrusions  1  28,  1  30  are  also  on  opposite 

sides  of  the  right  angle  bend  1  38.  Thus  each  ground  bus 
has  at  least  one  protrusion  extending  transverse  of  the 
bus  mating  section  and  one  protrusion  extending  trans- 
verse  to  the  bus  lead  section.  Since  the  protrusions  108, 

5  110,  128,  130  act  to  urge  the  ground  bus  component 
100,120  outwardly  into  engagement  with  the  slot  walls 
32,34,  while  the  tabs  76,86  similarly  tend  to  urge  the 
signal  contacts  70,80  into  engagement  with  the  slot 
walls  32,34,  the  spacing  between  the  signal  contacts 

10  70,80  and  the  ground  bus  90,  tends  to  remain  constant. 
Another  embodiment  of  a  ground  bus,  comprising 

two  sections  100'  and  120',  is  shown  in  Figures  24 
through  30.  In  this  embodiment,  protrusions  108',  110', 
128'  and  130'  are  curved.  As  shown  in  Figures  24 

is  through  30,  the  protrusions  108'  and  110'  extend  trans- 
verse  to  the  leads  1  1  4'  and  will  extend  at  right  angles  to 
the  protrusions  128'  and  130'  on  the  mating  bus  half. 
Since  the  remaining  elements  of  the  alternative  bus  sec- 
tions  are  the  same  as  the  embodiments  of  Figures  16 

20  through  21  primed  numerals  are  used  to  identify  corre- 
sponding  elements. 

In  this  manner  the  relationship  between  each  row 
of  signal  contacts  in  the  centrally  exposed  ground  bus 
tends  to  be  that  of  a  microstrip  signal  transmission  con- 

25  figuration  in  which  the  signal  contacts  are  located  par- 
allel  to  a  ground  bus.  The  blade  sections  112,132  are 
urged  outwardly  into  engagement  with  the  insulative 
material  between  the  signal  contacts  and  the  ground 
bus  along  a  large  portion  of  their  length  between  the  tor- 

so  ward  mating  face  1  8  and  the  board  mating  face  1  6.  Ad- 
mittedly  the  resilient  mating  springs  1  02,  1  22  on  the  bus 
mating  component  diverge  from  the  slot  walls  32,34 
when  the  connector  is  in  the  unmated  configuration.  A 
comparison  between  Figures  4  and  5  and  Figures  6  and 

35  7  shows,  however,  that  when  the  receptacle  connector 
2  is  mated  with  a  mating  connector  4  containing  a  sub- 
stantially  flat  ground  member  140,  the  mating  springs 
102,122  are  deflected  outwardly  so  that  the  spacing  in 
this  section  of  the  ground  bus  component  100,120  is 

40  similar  to  the  spacing  along  the  remainder  of  the  blade 
section  112,132.  Figures  8  through  12  represents  sec- 
tion  views  at  various  positions  along  the  mated  connec- 
tor  and  each  shows  that  a  substantial  microstrip  config- 
uration  can  be  maintained  along  substantial  portions  of 

45  the  length  of  the  signal  contact  70,80.  The  engagement 
of  opposed  protrusions  108,128  in  the  bus  component 
100,120  is  clearly  shown  in  Figure  10.  Preloading  of 
ground  bus  fingers  improves  normal  forces. 

A  pin  locator  1  9  is  shown  in  Figure  3.  This  pin  locator 
so  prealigns  the  through  hole  legs  of  the  signal  contacts 

and  legs  114,  134  on  the  ground  bus  with  holes  in  the 
printed  circuit  board  on  which  the  connector  2  is  to  be 
mounted.  Solder  preforms  can  be  positioned  on  the  film 
strip  which  forms  this  pin  locator.  The  solder  preforms 

55  or  donuts  are  then  in  position  to  be  reflowed  when  heat- 
ed.  The  film  strip  19  is  shiftable  upwardly  on  the  leads 
and  in  the  upper  position,  it  covers  the  bottom  of  slot  30, 
to  prevent  the  entry  of  contaminants. 

5 
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Although  the  preferred  embodiment  of  this  inven- 
tion  comprises  a  board  to  board  electrical  connector  it 
should  be  understood  that  a  receptacle  connector  2 
could  also  be  used  to  form  an  electrical  connection  be- 
tween  a  printed  circuit  board  such  as  printed  circuit 
board  6  and  a  flat  cable  connector.  It  should  also  be  un- 
derstood  that  means  for  urging  the  ground  bus  outward- 
ly  engagement  with  intervening  slot  walls  as  well  as 
means  for  urging  signal  contacts  inwardly  into  engage- 
ment  with  the  same  dielectric  walls  to  maintain  a  micro- 
strip  configuration  could  be  employed  not  only  at  a  right 
angle  connector  such  as  a  receptacle  connector  2  but 
could  also  be  employed  in  a  straight  through  vertical 
connector  in  which  interconnection  is  to  be  made  to  two 
parallel  arrays  of  signal  conductors. 

Claims 

1.  An  electrical  connector  (2)  in  which  signal  contacts 
(70,80)  in  at  least  one  row  are  positioned  adjacent 
a  common  ground  bus  (90)  disposed  in  a  slot  (30) 
extending  along  said  at  least  one  row,  the  signal 
contacts  (70,80)  being  separated  from  the  ground 
bus  (90)  by  a  dielectric  wall  (32,34),  the  connector 
being  characterized  by  means  for  urging  both  the 
signal  contacts  (70,80)  and  the  ground  bus  (90)  to- 
ward  the  dielectric  wall  (32,34)  to  reduce  variations 
in  impedance  along  the  length  of  the  signal  contacts 
(70,80)  to  reduce  the  distortion  of  electrical  signals 
transmitted  by  the  signal  contacts  (70,80). 

2.  The  electrical  connector  (2)  of  claim  1  wherein  two 
rows  of  signal  contacts  (70,80)  are  positioned  on 
opposite  sides  of  said  ground  bus  (100,120). 

3.  An  electrical  connector  (2)  comprising: 

an  insulative  housing  (10); 
two  rows  of  signal  contacts  (70,80)  located 
within  cavities  (20,22)  in  the  insulative  housing 
(10); 
a  common  ground  bus  (90)  located  within  a  slot 
(30)  extending  between  the  two  rows  of  signal 
contacts  (70,80); 
interior  housing  walls  (32,34)  between  the  slot 
(30)  and  the  cavities  (20,22)  in  each  row  along 
at  a  portion  of  the  length  of  the  signal  contacts 
(70,80); 
the  electrical  connector  (2)  being  characterized 
by  first  means  on  the  signal  contacts  (70,80)  for 
urging  the  signal  contacts  (70,80)  inwardly  to- 
ward  the  ground  bus  (90)  and  against  an  adja- 
cent  interior  wall  (32,34),  and  second  means  on 
the  ground  bus  (90)  for  urging  the  ground  bus 
(90)  outwardly  toward  the  signal  contacts 
(70,80)  into  engagement  with  each  adjacent  in- 
terior  wall  (32,34)  to  reduce  variations  in  imped- 

ance  along  the  portion  of  the  length  of  the  signal 
contacts  (70,80). 

4.  The  electrical  connector  (2)  of  claim  3  wherein  the 
5  first  means  comprises  an  outwardly  directed  tab 

(76,86)  engagable  with  the  insulative  housing  (10) 
on  a  side  of  the  corresponding  cavity  (20,22)  oppo- 
site  from  the  interior  wall  (32,34)  between  the  cavity 
(20,22)  and  the  slot  (30). 

10 
5.  The  electrical  connector  (2)  of  claim  3  wherein  the 

ground  bus  (90)  comprises  two  mating  bus  compo- 
nents  (100,120),  the  second  means  comprising  at 
least  one  protrusion  (1  06,  1  08,  1  1  0,  1  26,  1  28,  1  30)  on 

is  one  bus  component  (100,120)  engaging  the  other 
mating  component  (100,120)  so  that  both  bus  com- 
ponents  are  urged  outwardly  into  engagement  with 
the  adjacent  interior  wall  (32,34). 

20  6.  An  electrical  connector  (2)  comprising: 

an  insulative  housing  (10); 
at  least  two  rows  of  signal  contacts  (70,80)  in 
the  housing  (10),  each  signal  contact  (70,80) 

25  having  a  contact  mating  section  (72,82)  extend- 
ing  at  right  angles  to  a  contact  lead  section 
(74,84); 
a  common  ground  bus  (90)  between  the  rows 
of  signal  contacts  (70,80),  the  ground  bus  (90) 

30  having  a  bus  mating  section  (92)  extending  at 
right  angles  to  a  bus  lead  section  (94),  wherein 
the  signal  contacts  (70,80)  of  each  row  are  dis- 
posed  against  a  dielectric  wall  (32,34)  separat- 
ing  the  signal  contacts  of  that  row  from  the 

35  ground  bus  (90) 
the  connector  being  characterized  in  that  the 
ground  bus  (90)  comprises  upper  and  lower 
components  (1  00,  1  20),  at  least  one  of  the  com- 
ponents  having  a  protrusion  (106,108,110,126, 

40  128,130)  engaging  the  other  component  to  po- 
sition  each  ground  bus  component  closely  ad- 
jacent  one  of  the  rows  of  signal  contacts  (70,80) 
to  reduce  variations  in  impedance  along  the 
length  of  the  signal  contacts  (70,80). 

45 
7.  The  electrical  connector  (2)  of  claim  5  wherein  the 

protrusion  (106,108,110,126,128,130)  is  located  in 
the  bus  mating  section  (92). 

so  8.  The  electrical  connector  (2)  of  claim  7  wherein  each 
bus  component  (100,120)  has  at  least  one  protru- 
sion,  the  protrusions  (106,108,110,120,128,130) 
being  opposed. 

55  9.  The  electrical  connector  (2)  of  claim  6  wherein  the 
ground  bus  (90)  has  at  least  two  protrusions 
(1  06,  1  08,  1  1  0,  1  20,  1  28,  1  30)  spaced  apart  along  the 
length  of  the  bus  (90). 

6 
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10.  The  electrical  connector  (2)  of  claim  9  wherein  one 
protrusion  (106,108,110,120,128,130)  extends 
transverse  to  the  bus  mating  section  (92)  and  the 
other  protrusion  extends  transverse  to  the  bus  lead 
section  (94).  s 

Patentanspriiche 

1.  Elektrischer  Verbinder  (2),  in  dem  Signalkontakte  10 
(70,  80)  in  wenigstens  einer  Reihe  benachbart  zu 
einer  gemeinsamen  Erdungsschiene  (90)  angeord- 
net  sind,  die  in  einem  Schlitz  (30)  untergebracht  ist, 
der  sich  langs  der  wenigstens  einen  Reihe  er- 
streckt,  wobei  die  Signalkontakte  (70,  80)  von  der  15 
Erdungsschiene  (90)  durch  eine  dielektrische 
Wand  (32,  34)  getrennt  sind,  wobei  der  Verbinder 
gekennzeichnet  ist  durch  Einrichtungen  zum 
Drangen  sowohl  der  Signalkontakte  (70,  80)  als 
auch  der  Erdungsschiene  (90)  gegen  die  dielektri-  20 
sche  Wand  (32,  34),  urn  Variationen  in  der  Impe- 
danz  langs  der  Lange  der  Signalkontakte  (70,  80) 
zu  vermindern,  urn  die  Verformung  von  elektrischen 
Signalen  zu  vermindern,  die  durch  die  Signalkon- 
takte  (70,  80)  ubertragen  werden.  25 

2.  Elektrischer  Verbinder  (2)  nach  Anspruch  1,  bei 
dem  zwei  Reihen  von  Signalkontakten  (70,  80)  an 
entgegengesetzten  Seiten  der  Erdungsschiene 
(100,  120)  angeordnet  sind.  30 

3.  Elektrischer  Verbinder  (2)  mit 

einem  isolierenden  Gehause  (10); 
zwei  Reihen  von  Signalkontakten  (70,  80),  die  35 
innerhalb  von  Hohlraumen  (20,  22)  in  dem  iso- 
lierenden  Gehause  (10)  angeordnet  sind; 
einer  gemeinsamen  Erdungsschiene  (90),  die 
innerhalb  eines  Schlitzes  (30)  angeordnet  ist, 
der  sich  zwischen  den  beiden  Reihen  der  Si-  40 
gnalkontakte  (70,  80)  erstreckt; 
inneren  Gehausewanden  (32,  34)  zwischen 
dem  Schlitz  (30)  und  den  Hohlraumen  (20,  22) 
in  jeder  Reihe  langs  eines  Teiles  der  Lange  der 
Signalkontakte  (70,  80);  45 
wobei  der  elektrische  Verbinder  (2)  gekenn- 
zeichnet  ist  durch  erste  Einrichtungen  an  den 
Signalkontakten  (70,  80)  zum  Drangen  der  Si- 
gnalkontakte  (70,  80)  nach  innen  auf  die  Er- 
dungsschiene  (90)  zu  und  gegen  eine  benach-  so 
barte  innere  Wand  (32,  34)  und  durch  zweite 
Einrichtungen  an  der  Erdungsschiene  (90)  zum 
Drangen  der  Erdungsschiene  (90)  nach  auBen 
auf  die  Signalkontakte  (70,  80)  zu  in  Beruhrung 
mit  jeder  benachbarten  inneren  Wand  (32,  34),  55 
urn  Variationen  in  der  Impedanz  langs  des  Teils 
der  Lange  der  Signalkontakte  (70,  80)  zu  ver- 
mindern. 

4.  Elektrischer  Verbinder  (2)  nach  Anspruch  3,  bei 
dem  die  erste  Einrichtung  eine  nach  auBen  gerich- 
tete  Lasche  (76,  86)  aufweist,  die  mit  dem  isolieren- 
den  Gehause  (10)  an  einer  Seite  des  entsprechen- 
den  Hohlraums  (20,  22)  entgegengesetzt  zu  der  in- 
neren  Wand  (32,  34)  zwischen  dem  Hohlraum  (20, 
22)  und  dem  Schlitz  (30)  in  Eingriff  bringbar  ist. 

5.  Elektrischer  Verbinder  (2)  nach  Anspruch  3,  bei 
dem  die  Erdungsschiene  (90)  zwei  zusammenpas- 
sende  Schienenkomponenten  (100,  120)  aufweist. 
wobei  die  zweite  Einrichtung  wenigstens  einen  Vor- 
sprung  (106,  108,  110,  126,  128,  130)  an  einer 
Schienenkomponente  (100,  120)  aufweist.  der  die 
andere  dazu  passende  Komponente  (1  00,  1  20)  be- 
ruhrt,  so  dal3  beide  Schienenkomponenten  nach 
auBen  in  Beruhrung  mit  der  benachbarten  inneren 
Wand  (32,  34)  gedrangt  werden. 

6.  Elektrischer  Verbinder  (2)  mit 

einem  isolierenden  Gehause  (10); 
wenigstens  zwei  Reihen  von  Signalkontakten 
(70,  80)  in  dem  Gehause  (10),  wobei  jeder  Si- 
gnalkontakt  (70,  80)  einen  Kontaktberuhrungs- 
abschnitt  (72,  82)  hat,  der  sich  unter  rechten 
Winkeln  zu  einem  Kontaktleiterabschnitt  (74, 
84)  erstreckt; 
einer  gemeinsamen  Erdungsschiene  (90)  zwi- 
schen  den  Reihen  der  Signalkontakte  (70,  80), 
wobei  die  Erdungsschiene  (90)  einen  Schie- 
nenberuhrungsabschnitt  (92)  hat,  der  sich  un- 
ter  rechten  Winkeln  zu  einem  Schienenleiter- 
abschnitt  (94)  erstreckt,  wobei  die  Signalkon- 
takte  (70,  80)  jeder  Reihe  gegen  eine  dielektri- 
sche  Wand  (32,  34)  angeordnet  sind,  die  die 
Signalkontakte  dieser  Reihe  von  der  Erdungs- 
schiene  (90)  trennt; 
wobei  der  Verbinder  dadurch  gekennzeich- 
net  ist,  dal3  die  Erdungsschiene  (90)  obere  und 
untere  Komponenten  (100,  120)  aufweist,  wo- 
bei  wenigstens  eine  der  Komponenten  einen 
Vorsprung  (106,  108,  110,  126,  128,  130)  hat, 
der  die  andere  Komponente  beruhrt,  urn  jede 
Erdungsschienenkomponente  dicht  benach- 
bart  zu  einer  der  Reihen  der  Signalkontakte 
(70,  80)  anzuordnen,  urn  Variationen  in  der  Im- 
pedanz  langs  der  Lange  der  Signalkontakte 
(70,  80)  zu  vermindern. 

7.  Elektrischer  Verbinder  (2)  nach  Anspruch  5,  bei 
dem  der  Vorsprung  (106,  108,  110,  126,  128,  130) 
an  dem  Schienenberuhrungsabschnitt  (92)  ange- 
ordnet  ist. 

8.  Elektrischer  Verbinder  (2)  nach  Anspruch  7,  bei 
dem  jede  Schienenkomponente  (100,  120)  wenig- 
stens  einen  Vorsprung  hat,  wobei  die  Vorsprunge 
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(106,  108,  110,  120,  128,  130)  einander  gegenuber 
liegen. 

9.  Elektrischer  Verbinder  (2)  nach  Anspruch  6,  bei 
dem  die  Erdungsschiene  (90)  wenigstens  zwei  Vor- 
sprunge  (106,  108,  110,  120,  128,  130)  hat,  die 
langs  der  Lange  der  Schiene  (90)  voneinander  be- 
abstandet  sind. 

10.  Elektrischer  Verbinder  (2)  nach  Anspruch  9,  bei 
dem  ein  Vorsprung  (106,  108,  110,  120,  128,  130) 
sich  quer  zu  dem  Schienenberuhrungsabschnitt 
(92)  erstreckt  und  der  andere  Vorsprung  sich  quer 
zu  dem  Schienenleiterabschnitt  (94)  erstreckt. 

Revendications 

1  .  Connecteur  electrique  (2)  dans  lequel  des  contacts 
de  signaux  (70,  80)  dans  au  moins  une  rangee  sont 
positionnes  de  facon  a  etre  adjacent  a  un  bus  com- 
mun  de  masse  (90)  dispose  dans  une  fente  (30) 
s'etendant  le  long  de  ladite  ou  de  chaque  rangee, 
les  contacts  de  signaux  (70,  80)  etant  separes  du 
bus  de  masse  (90)  par  une  paroi  dielectrique  (32, 
34),  le  connecteur  etant  caracterise  par  des 
moyens  destines  a  solliciter  a  la  fois  les  contacts  de 
signaux  (70,  80)  et  le  bus  de  masse  (90)  vers  la  pa- 
roi  dielectrique  (32,  34)  pour  reduire  des  variations 
d'impedance  sur  la  longueur  des  contacts  de  si- 
gnaux  (70,  80)  afin  de  reduire  la  distorsion  de  si- 
gnaux  electriques  transmis  par  les  contacts  de  si- 
gnaux  (70,  80). 

2.  Connecteur  electrique  (2)  selon  la  revendication  1  , 
dans  lequel  deux  rangees  de  contacts  de  signaux 
(70,  80)  sont  positionnees  sur  des  cotes  opposes 
dudit  bus  de  masse  (100,  120). 

3.  Connecteur  electrique  (2)  comportant  : 

un  boTtier  isolant  (10)  ; 
deux  rangees  de  contacts  de  signaux  (70,  80) 
placees  a  I'interieur  de  cavites  (20,  22)  dans  le 
boTtier  isolant  (10)  ; 
un  bus  commun  (90)  de  masse  place  dans  une 
fente  (30)  s'etendant  entre  les  deux  rangees  de 
contacts  de  signaux  (70,  80)  ; 
des  parois  interieures  (32,  34)  de  boTtier  entre 
la  fente  (30)  et  les  cavites  (20,  22)  dans  chaque 
rangee  le  long  d'au  moins  une  partie  de  la  lon- 
gueur  des  contacts  de  signaux  (70,  80)  ; 
le  connecteur  electrique  (2)  etant  caracterise 
par  des  premiers  moyens  sur  les  contacts  de 
signaux  (70,  80),  destines  a  solliciter  les  con- 
tacts  de  signaux  (70,  80)  vers  I'interieur,  en  di- 
rection  du  bus  de  masse  (90)  et  contre  une  pa- 
roi  interieure  adjacente  (32,  34)  et  des  seconds 

moyens  sur  les  bus  de  masse  (90)  pour  sollici- 
ter  le  bus  de  masse  (90)  vers  I'exterieur,  en  di- 
rection  des  contacts  des  signaux  (70,  80),  jus- 
qu'en  engagement  avec  chaque  paroi  interieu- 

5  re  adjacente  (32,  34)  pour  reduire  des  varia- 
tions  d'impedance  le  long  de  la  partie  de  la  lon- 
gueur  des  contacts  de  signaux  (70,  80). 

4.  Connecteur  electrique  (2)  selon  la  revendication  3, 
10  dans  lequel  les  premiers  moyens  comprennent  une 

patte  (76,  86)  dirigee  vers  I'exterieur,  pouvant  porter 
contre  le  boTtier  isolant  (1  0)  sur  un  cote  de  la  cavite 
correspondante  (20,  22)  oppose  par  rapport  a  la  pa- 
roi  interieure  (32,  34)  entre  la  cavite  (20,  22)  et  la 

is  fente  (30). 

5.  Connecteur  electrique  (2)  selon  la  revendication  3, 
dans  lequel  le  bus  de  masse  (90)  comporte  deux 
constituants  complementaires  (100,  120)  de  bus, 

20  les  seconds  moyens  comprenant  au  moins  une 
saillie  (1  06,  1  08,  1  1  0,  1  26,  1  28,  1  30)  sur  un  consti- 
tuant  (100,  120)  du  bus  engageant  I'autre  consti- 
tuant  complementaire  (100,  120)  afin  que  les  deux 
constituants  du  bus  soient  sollicites  vers  I'exterieur 

25  en  engagement  avec  la  paroi  interieure  adjacente 
(32,  34). 

6.  Connecteur  electrique  (2)  comportant  : 

30  un  boTtier  isolant  (10)  ; 
au  moins  deux  rangees  de  contacts  de  signaux 
(70,  80)  dans  le  boTtier  (10),  chaque  contact  de 
signaux  (70,  80)  ayant  une  section  d'accouple- 
ment  (72,  82)  de  contact  s'etendant  a  angle 

35  droit  avec  une  section  (74,  84)  de  sortie  con- 
ductrice  du  contact  ; 
un  bus  commun  (90)  de  masse  entre  les  ran- 
gees  de  contacts  de  signaux  (70,  80),  le  bus  de 
masse  (90)  ayant  une  section  (92)  d'accouple- 

40  ment  de  bus  s'etendant  a  angle  droit  avec  une 
section  (94)  de  sortie  conductrice  de  bus,  les 
contacts  de  signaux  (70,  80)  de  chaque  rangee 
etant  disposes  contre  une  paroi  dielectrique 
(32,  34)  separant  les  contacts  de  signaux  de 

45  cette  rangee  du  bus  de  masse  (90), 
le  connecteur  etant  caracterise  en  ce  que  le  bus 
de  masse  (90)  comporte  des  constituants  su- 
perieur  et  inferieur  (1  00,  1  20),  au  moins  I'un  des 
constituants  ayant  une  saillie  (106,  108,  110, 

50  1  26,  128,  130)  engageant  I'autre  constituant 
pour  positionner  chaque  constituant  du  bus  de 
masse  a  proximite  immediate  de  I'une  des  ran- 
gees  de  contacts  de  signaux  (70,  80)  afin  de 
reduire  des  variations  d'impedance  sur  la  lon- 

55  gueur  des  contacts  de  signaux  (70,  80). 

7.  Connecteur  electrique  (2)  selon  la  revendication  5, 
dans  lequel  la  saillie  (1  06,  1  08,  1  1  0,  1  26,  1  28,  1  30) 
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est  placee  dans  la  section  (92)  d'accouplement  du 
bus. 

8.  Connecteur  electrique  (2)  selon  la  revendication  7, 
dans  lequel  chaque  constituant  (100,  120)  de  bus  s 
comporte  au  moins  une  saillie,  les  saillies  (1  06,  1  08, 
110,  126,  128,  130)  etant  opposees. 

9.  Connecteur  electrique  (2)  selon  la  revendication  6, 
dans  lequel  le  bus  (90)  de  masse  comporte  au  10 
moins  deux  saillies  (106,  108,  110,  126,  128,  130) 
espacees  sur  la  longueur  du  bus  (90). 

10.  Connecteur  electrique  (2)  selon  la  revendication  9, 
dans  lequel  une  saillie  (106,  108,  110,  126,  128,  is 
130)  s'etend  transversalement  a  la  section  (92) 
d'accouplement  du  bus  et  I'autre  saillie  s'etend 
transversalement  a  la  section  (94)  de  sortie  conduc- 
trice  du  bus. 
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