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This  invention  relates  to  sheet  metal  electrical 
contact  terminals  and  to  multi-contact  electrical 
connectors  which  contain  sheet  metal  terminals. 

U.S.  Patent  4,188,085,  U.S.  Patent  3,871,736, 
and  U.S.  Patent  4,176,895,  all  describe  sheet 
metal  electrical  contact  terminals  which  have  all 
of  the  parts  of  the  terminal  lying  in  a  single  plane, 
which  is  the  plane  of  the  metal  stock  from  which 
the  terminal  was  formed.  Terminals  of  this  flat 
type  are  extremely  thin  and  can  be  placed  on 
closely  spaced  centers  in  a  multi-contact  electrical 
connector.  Flat  terminals  of  the  type  described  in 
the  above  identified  U.S.  Patents  are,  therefore, 
extremely  useful  when  electrical  connections 
must  be  made  with  closely  spaced  terminal  pads 
on  a  circuit  board  and  under  similar  circum- 
stances  where  close  spacing  is  required  in  an 
electrical  connector. 

A  flat  terminal  which  has  all  of  its  parts  lying  in 
the  plane  of  the  sheet  metal  stock  from  which  it 
was  formed  is  comparatively  stiff,  or  rigid,  as 
compared  with  a  terminal  manufactured  by  form- 
ing  the  sheet  metal  normally  or  at  right  angles  to 
the  sheet  metal  stock.  The  latter  type  of  contact 
terminal,  which  is  more  widely  used  than  flat 
terminals,  can  be  provided  with  flexible  contact 
members  having  a  high  degree  of flexibility.  A  flat 
terminal  which  has  all  of  its  parts  lying  in  the 
plane  of  the  sheet  metal  stock  will  have  relatively 
stiff  flexible  contact  members  which  are  capable 
of  only  limited  movement  when  they  are  flexed. 
This  problem  may  be  overcome  to  some  extent 
by  designing  the  flat  terminal  with  an  extremely 
long  contact  arm,  as  shown  in  U.S.  Patent 
4,176,895.  The  use  of  a  long  contact  arm,  how- 
ever,  is  undesirable  under  many  circumstances. 
The  terminal  itself  must  be  relatively  large 
because  of  the  length  of  the  contact  arm  and  the 
connector  in  which  the  terminal  is  used  must, 
therefore,  have  a  relatively  large  housing. 
Furthermore,  the  use  of  an  extremely  long  contact 
arm  which  carries  the  electrical  current  when  the 
terminal  is  put  to  use  causes  self-inductance 
effects  which  are  intolerable  under  many  circum- 
stances.  Some  telephone  equipment,  for 
example,  has  switching  times  of  the  order  10-9 
seconds  and  under  current  conditions  such  as 
these,  the  rate  of  change  of  the  current  with  time 
is  extremely  high  notwithstanding  the  fact  that 
the  actual  magnitude  of  the  current  may  be  rela- 
tively  low.  The  high  rate  of  change  of  the  current 
gives  rise  to  the  self-inductance  effects  which 
may  hamper  the  operation  of  the  equipment  on 
which  the  connector  is  being  used. 

US-A-4188  085  discloses  an  electrical  ter- 
mihal  of  the  type  which  has  substantially  all  of  its 
parts  in  a  flat  plane,  the  plane  being  defined  by 
the  thickness  of  the  metal  of  the  terminal,  the 
terminal  having  a  contact  arm  which  is  flexible  in 
the  plane  of  the  terminal,  the  contact  arm  having 
a  fixed  end,  a  portion  of  the  edge  of  the  contact 
arm  which  is  spaced  from  the  fixed  end  being  a 
contact  portion  of  the  terminal,  the  terminal 

having  a  yoke  section,  the  fixed  end  of  the  contact 
arm  extending  from  the  yoke  section. 

In  an  electrical  terminal  having  these  features, 
according  to  the  invention  a  spring  arm  extends 
from  the  yoke  section,  at  a  side  of  the  contact  arm 
opposite  the  contact  portion,  the  length  of  the 
contact  arm  between  the  contact  portion  and  the 
yoke  section  being  short  relative  to  the  length  of 
the  spring  arm  and,  the  contact  arm  and  the 
spring  arm  having  opposed  bearing  edge  por- 
tions,  which  are  against  each  other  when  the  con- 
tact  arm  is  flexed  towards  the  spring  arm  where- 
by  the  contact  force  developed  in  the  terminal  is 
produced  by  the  spring  arm  and  the  relative 
lengths  of  the  spring  and  contact  arms  is  such 
that  the  contact  arm  serves  as  the  primary  con- 
ductor. 

In  such  a  terminal  the  current  flowing  passes 
from  the  contact portion  through  the  contact  arm 
to  the  yoke  and  not  through  the  relatively  long 
spring  arm  and  the  terminal  may  have  minimal 
self-inductance  effects  when  it  is  used  under  cir- 
cumstances  of  rapid  switching,  and  may  be  cap- 
able  of  developing  relatively  high  contact  forces 
when  desired  whilst  providing  for  flexure  to  the 
extent  required  in  an  electrical  connector.  In  a 
multiple  contact  connector,  the  flat  extremely  thin 
contact  terminals  allow  for  closely  spaced  contact 
centres.  The  terminal  is  suitably  formed  by 
stamping  or  etching  from  sheet  metal  stock  and 
has  all  of  its  parts  in  a  single  flat  plane  defined  by 
the  thickness  of  the  sheet  metal. 

A  terminal  in  accordance  with  the  invention  can 
be  used  in  a  multi-contact  electrical  connector 
having  a  housing  in  which  there  are  provided  a 
plurality  of  side-by-side  cavities  each  of  which  has 
a  contact terminal  therein.  The  contact  portions  of 
the  contact  arms  project  through  openings  in  the 
housing  past  one  surface  of  the  housing  so  that  a 
circuit  board  clamped  against  that  surface  is 
engaged  by  the  contact  portions  of  the  terminals. 
A  channel-shaped  frame  assembly  is  provided  in 
which  the  housing  is  positioned  and  which  also 
receives  a  circuit  board.  A  clamp  is  provided  on 
this  frame  assembly  for  clamping  the  circuit 
board  against  the  one  surface  of  the  housing 
thereby  to  engage  the  conductors  on  the  circuit 
board  with  the  contact  portions  of the  terminals  in 
the  housing. 

The  invention  will  now  be  described  by  way  of 
example  with  reference  to  the  accompanying 
partly  diagrammatic  drawings,  in  which: -  

FIGURE  1  is  a  cross-sectional  view  of  a  multi- 
contact  electrical  connector  having  contact  ter- 
minals  in  accordance  with  the  invention  con- 
tained  therein,  this  view  showing  the  positions  of 
the  parts  when  the  connector  is  not  mated  with  a 
complementary  circuit  board. 

FIGURE  2  is  a  view  similar  to  Figure  1,  showing 
the  positions  of  the  parts  when  the  connector  is 
mated  with  a  circuit  board. 

FIGURE  3  is  a  perspective  view  of  a  terminal  in 
the  as-stamped  condition. 

FIGURES  4-6  illustrate  the  essential  steps  in- 
volved  in  the  operations  of  severing  individual 



terminals  from  a  carrier  strip  and  inserting  the 
terminals  into  a  connector  housing. 

FIGURE  7  is  a  diagram  which  illustrates  the 
deflection  of  the  contact  arm  of  the  terminal. 

FIGURE  8  is  a  force/deflection  diagram  illus- 
trating  the  functioning  of  the  contact  arm  of  the 
terminal. 

FIGURES  9  and  10  are  perspective  views  of  the 
connector,  the  connector  shown  in  assembled 
condition  in  Figure  9  and  with  the  parts  exploded 
from  each  other  in  Figure  10. 

Referring  first  to  Figures  1  and  2,  a  terminal  2,  in 
accordance  with  the  invention,  serves  to  connect 
conductors  18  on  the  underside  of  one  printed  cir- 
cuit  board  14  to  conductors  20  on  a  surface  22  of  a 
smaller  printed  circuit  board  24.  The  terminal  is 
contained  in  a  housing  46  of  a  connector  3 
mounted  on  the  upper  surface  12  of  circuit  board 
14  and  the  terminal  has  a  solder  post  10  which 
extends  through  an  opening  16  in  the  circuit 
board  and  is  soldered  to  the  conductor  18,  as 
shown.  It  will  be  understood  that  the  connector  3 
contains  a  plurality  of  terminals  on  closely  spaced 
centers. 

The  terminal  2  comprises  a  yoke  section  4 
having  extending  therefrom  a  contact  arm  6  and  a 
spring  arm  8  in  side-by-side  spaced-apart 
relationship.  These  arms  extend  from  the  upper 
edge  of  the  yoke  and  the  previously  identified 
solder  tab  or  post  10  extends  from  the  lower  edge 
of  the  yoke.  The  contact  arm  has  a  fixed  end  26 
which  is  integral  with  the  yoke  and  extends 
obliquely  away  from  the  spring  arm  to  a  generally 
circular  free  end  portion  28.  At  the  end  of  this 
circular  portion,  there  is  provided  an  extension  30 
which  is  directed  towards  the  spring  arm  and 
edge  32  of  this  extension  serves  as  a  bearing 
portion  for  cooperation  with  a  bearing  portion  44 
on  the  spring  arm  8.  The  edge  of  the  circular 
portion  which  is  outwardly  directed,  as  shown  at 
34,  serves  as  a  contact  portion  of  the  terminal  and 
engages  the  conductor  20  on  the  circuit  board  24. 
An  ear  36  is  provided  on  the  circular  portion  28 
and  has  an  edge  which  bears  against  the  inside 
surface  of  the  housing  cavity  48  so  that  the  con- 
tact  arm  cannot  move  leftwards  in  a  counter- 
clockwise  direction  from  the  position  shown  in 
Figure  1. 

The  spring  arm  8  has  a  lower  portion  which  is  of 
substantially  uniform  width  and  which  extends 
normally  of  the  yoke  4  of  the  terminal.  This  lower 
portion  merges  with  a  spring  portion  38  which  is 
reversely  curved,  as  shown  at  40,  and  which 
merges  with  a  depending  portion  41.  The  free  end 
42  of  the  spring  arm  is  adjacent  to  the  extension 
30  of  the  contact  arm  6.  The  rightwardly  facing 
edge  43  of  the  free  end  of  the  spring  arm  serves 
as  a  stop  to  prevent  overstressing.  The  leftwardly 
facing  edge  44  is  normally  against  the  bearing 
surface  edge  32  of  the  contact  arm  6. 

The  connector  3,  Figures  9  and  10,  comprises 
an  insulating  housing  46  having  a  plurality  of 
side-by-side  cavities  48  therein  extending  up- 
wardly  from  the  lower  end  of  the  connector  as 
viewed  in  the  drawing.  These  cavities  are  dimen- 

sioned  snugly  to  receive  the  terminals  as  shown, 
and  the  lefthand  wall  50  of  the  housing  46  has  an 
opening  therein  52,  through  which  parts  of  the 
circular  free  end  portion  28  of  the  contact  arm 
project.  The  insulating  housing  has  a  leftwardly 
extending  flange  54  which  serves  as  a  support  for 
the  circuit  board  24,  as  shown  in  Figure  2,  and  this 
flange  also  supports,  in  part,  a  frame  assembly  56 
which  is  assembled  to  the  housing. 

The  frame  assembly  is  of  stamped  and  formed 
sheet  metal,  preferably  steel,  and  is  generally 
channel-shaped  having  sidewalls  58,  62  and  a 
base  60.  The  sidewall  58  is  disposed  against  the 
rightwardly  facing  surface  of  the  housing  as 
viewed  in  Figure  1,  and  has  a  lance  64  struck  from 
its  upper  end  portion  which  is  received  in  a  recess 
in  the  housing.  The  frame  assembly  is  also  re- 
tained  on  the  housing  by  ears  57  on  the  frame 
which  are  received  in  openings  59  in  the  housing. 

The  sidewall  62  is  reversely  bent,  as  shown  at 
66,  at  its  upper  end  to  provide  a  depending  arm  as 
shown  at  68,  which  is  spaced  from  the  sidewall 
62.  A  cam  shaft  70  is  supported  between  the  arm 
68  and  the  sidewall  62  and  has  spaced-apart 
eccentric  cams  72  mounted  thereon.  Openings 
are  provided  in  the  sidewall  62,  the  depending 
arm  68,  and  in  a  U-shaped  spring  member  74  to 
provide  clearance  for  these  cams.  The  housing  46 
has  an  extension  69  on  its  lefthand  end  as  viewed 
in  Figure  10,  and  a  recess  67  in  this  housing 
receives  the  end  portion  of  the  U-shaped  spring 
member  74  and  the  end  portion  of  the  shaft  70. 

. The  channel-shaped  spring  member  74  has  an 
integral  biasing  spring  71  thereon  which  bears 
against  the  lefthand  end  of  the  shaft  70  and 
stabilizes  it  in  the  frame  assembly  56.  Shaft  70  is 
supported  adjacent  to  its  righthand  end  between 
ears  73, 75  on  the  sidewall  62  and  on  the  depend- 
ing  portion  68  of the  frame  assembly  56.  The  shaft 
70  is  movable  in  a  horizontal  direction  towards 
the  wall  50  so  that  circuit  boards  of  varying  thick- 
nesses  can  be  received  in  the  trough  76  defined 
by  the  sidewall  62  and  the  housing  wall  50. 

In  order  to  firmly  clamp  the  circuit.  board 
against  the  contact  surfaces  34  of  the  contact 
arms  6  of  the  terminals,  the  U-shaped  spring  74  is 
mounted  on  the  sidewall  62  and  the  depending 
arm  68  of  the  frame  56.  This  spring  74  may  not  be 
required  under  all  the  circumstances  but  can  be 
used  when  it  is  desired  to  have  extremely  high 
forces  at the  electrical  interfaces  between  the  con- 
tact  portions  34  of  the  terminals  and  the  terminal 
pads  on  the  circuit  board  24. 

In  use,  edge  portions  of  the  circuit  board  are 
inserted  into  the  trough  76  as  shown  in  Figure  2, 
and  the  shaft  70  is  thereafter  rotated  through  an 
angle  of  substantially  190°  to  the  position  shown 
in  Figure  2.  During  such  rotation  of  the  shaft,  the 
cams  72  will  progressively  push  the  circuit  board 
24  against  the  contact  terminals  2  and  the  spring 
74  will  be  flexed  as  shown,  so  that  it  will  develop 
the  required  clamping  force.  The  contact  arm  6  is 
flexed  in  a  generally  clockwise  direction  as  the 
cam  is  rotated  so  that  the  contact  arm  pushes  the 
spring  arm  8  to  the  position  in  Figure  2.  The 



manner  in  which  the  contact  arm  is  flexed  and  the 
spring  arm  8  is  stressed  when  the  parts  are  in  the 
positions  of  Figure  2  is  discussed  more  fully 
below. 

Terminals  in  accordance  with  the  invention  can 
be  produced  of  any  suitable  material  by  simply 
removing  material  from  flat  stock  metal.  The 
removal  of  the  material  will  ordinarily  be  carried 
out  by  a  simple  stamping  operation  to  produce 
terminals  in  strip  form,  as  shown  in  Figure  3,  how- 
ever,  such  terminals  might  under  some  circum- 
stances,  be  manufactured  by  chemical  etching  of 
the  strip.  In  any  event,  the  finished  terminal  will 
have  all  of  its  parts  lying  in  the  plane  of  the 
original  stock  metal  so  that  the  cantilever  beams, 
the  contact  arm,  and  the  spring  arm,  are  relatively 
stiff,  although  they  are  flexible. 

Referring  now  to  Figures  3-6,  the  terminals  as 
stamped  are  integral  with  a  continuous  carrier 
strip  78  and  in  the  as-stamped  condition,  differ 
from  the  terminals  as  installed  in  the  housing  in 
that  each  terminal  has  an  extension  84  of  the  yoke 
4  and  an  additional  solder  post  86.  Also,  the  end 
of  the  contact  arm  is  integral  with  the  end  of  the 
spring  arm,  as  shown  at  80,  and  the  short  lower 
portion  on  the  end  of  the  contact  arm  extends 
through  a  complete  circle,  as  shown  at  82.  The 
material  indicated  at  80  and  82  is  removed  prior  to 
insertion  of  the  terminal  into  the  housing  cavity 
48  as  shown  at  80',  82'  Figure  4.  The  yoke 
extension  84  and  the  second  solder  post  86  may 
also  be  removed,  as  indicated  in  Figure  4.  Alterna- 
tively,  the  yoke  extension  and  second  solder  leg 
may  remain  on  the  terminal  and  the  tab  10  may 
be  removed.  When  the  terminals  are  provided  on 
closely  spaced  centers,  alternate  terminals  may 
thus  have  the  leg  10  removed  and  the  remaining 
terminals  have  the  leg  86  removed  so  that  a  grid 
hole  pattern  in  the  circuit  board  can  be  provided 
for  more  convenient  spacing  and  location  of  the 
conductors  on  the  circuit  board. 

Terminals  2  are  installed  in  the  housing  46  in 
the  general  manner  shown  in  Figures  4-6,  and 
preferably  by  means  of  insertion  machinery 
having  the. elements  described  below  for  guiding 
and  inserting  the  terminals.  The  housing  46  is 
supported  in  a  housing  support  88  that  has  a 
recess  90  in  which  the  housing  is  supported  with 
the  open  lower  end  of  a  cavity  48  disposed  above 
the  leading  terminal  on  the  strip  78.  At  the  inser- 
tion  station,  a  contact  arm  flexing  and  guiding 
tool  92  moves  against  the  contact  portion  34  of 
the  contact  arm  6  and  an  inserter  94  moves  into 
surrounding  relationship  with  the  solder  tab  10  of 
the  terminal.  The  upper  surface  95  of  this  inserter 
thus  bears  against  the  lower  edge  of  the  yoke 
portion  4  of  the  terminal  so  that  when the  inserter 
94  moves  upwardly,  the  terminal  will  be  pushed 
into  the  cavity  48.  Prior  to  upward  movement  of 
the  inserter,  the  flexing  and  guiding  tool  92 
moves  rightwardly  from  the  position  of  Figure  4 
to  the  position  of  Figure  5,  in  which  the  righthand 
surface  91  of  this  tool  is  coplanar  with  the  adja- 
cent  internal  surface  97  of  the  housing  46. 

When  the  flexing  tool  92  moves  from  the 

position  of  Figure  4  to  the  position  of  Figure  5,  it 
moves  the  contact  arm  6  rightwardly  to  the 
position  shown  in  Figure  5.  During  this  movement 
of  the  contact  arm  6,  the  edge  32  of  the  contact 
arm  moves  against  the  bearing  portion  44  at  the 
end  of the  depending  section  41  of the  spring  arm 
8.  The  section  41  of  the  spring  arm  is  also  flexed 
as  shown  in  Figure  5.  As  will  be  explained  below, 
the  contact  arm  6  is  overstressed  when  it  is 
initially  flexed  as  shown  in  Figures  4  and  5  and 
after  overstressing,  the  contact  arm  is  supported 
by  the  spring  arm  when  the  terminal  is  placed  in 
service  as  shown  in  Figures  1  and  2. 

When  the  terminal  2  is  held  in  the  insertion 
tooling  as  shown  in  Figure  5,  the  terminal  is 
sheared  from  the  carrier  strip  78  by  a  shearing 
means  and  thereafter  the  inserter  94  moves  up- 
wardly  to  the  position  of  Figure  6.  A  guide  means 
96  is  provided  against  the  righthand  edge of  the 
terminal  and  in  alignment  with  the  surface  99  of 
the  cavity  so  that  the  terminal  will  move  smoothly 
into  the  cavity  48.  When  the  tooling  is  then 
removed  from  beneath  the  terminal  and  the 
housing  is  removed  from  the  housing  support  88, 
the  contact  arm  6  will  move  leftwardly  until  the 
ear  36  is  against  the  internal  surface  of  the  cavity, 
as  shown  in  Figure  1. 

It  will  be  apparent  from  the  foregoing  descrip- 
tion  that  the  electrical  function  of  the  terminal  is 
performed  primarily  by  the  contact  arm  6  in  that 
the  current  will  flow  from  the  contact  portion  34 
along  this  arm  to  the  yoke  4  and  through  the 
solder  post  10  to  the  conductor  18.  The  contact 
arm.  is  substantially  straight  and  extremely  short, 
so  that  inductance  effects  will  be  minimized. 
Current  will  not  tend  to  flow  across  the  bearing 
portions  32,  44  and  through  the  spring  arm 
because  of  the  fact  that  this  current  path  would 
present  a  higher  resistance.  The  contact  arm  is 
flexed  when  the  circuit  board  24  positioned 
against  the  surface  of  the  wall  50  of  the  housing 
46  but  its  flexure  makes  only  a  minor  contribution 
to  the  contact  force  developed  in  the  electrical 
interface  of  the  terminal  and  the  circuit  board  in 
Figure  2.  Most  of  the  contact  force  is  developed  in 
the  spring  arm  8  and  is  transmitted  to  the  contact 
arm  6  through  the  upper  portion  28  of  the  contact 
arm  directly  to  the  terminal  pad  on  the  circuit 
board  24.  Thus,  the  intermediate  shank  portion  of 
this  contact  arm  6  is  not  subjected  to  the  contact 
force  which  is  present  at  the  electrical  interface. 
The  spring  arm  can,  of  course,  be  designed  to 
provide  optimum  properties  and  characteristics 
for  the  particular  use  to  which  the  connector  will 
be  put.  If  extremely  high  contact  forces  are  de- 
sired,  this  spring  arm  8  can  be  made  relatively 
stiff  so  that  it  will  develop  such  high  forces. 
Alternatively,  if  a  contact  force  of  limited  mag- 
nitude  is  desired,  the  contact  force  can  be  reduced 
by  redesigning  the  spring  arm  of  the  terminal. 

While  the  principles  of  the  invention  will  be 
apparent  from  the  foregoing  discussion,  the  fol- 
lowing  discussion  of  the  performance  of  a  specific 
terminal  in  accordance  with  the  invention  will 
provide  a  deeper  understanding  of  the  invention 



and  the  manner  in  which  terminals  can  be  de- 
signed  specifically  for  particular  applications.  The 
following  discussion  is  based  on  studies  of  a 
terminal  produced  from  phosphor  bronze  stock 
metal  having  a  thickness  of  0.25  mm  and  in  a  rela- 
tively  hard  temper.  The  terminal  had  an  overall 
height  of  14.8  mm  and  a  width  of  about  4.99  mm. 
The  dimensions  of  the  parts  in  the  terminal  were 
selected  to  produce  a  contact  force  of  about  600 
gms. 

Figure  7  is  a  diagram  which  shows  the  relative 
positions  of  the  upper  end  of  the  contact  arm  at 
different  stages  of  the  assembly  operation  in 
which  the  terminal  is  inserted  into  the  cavity  48.  In 
this  view,  the  line  98  indicates  the  position  of  the 
contact  arm  6  prior  to  flexing  of  this  arm  inwardly 
towards  the  spring  arm,  in  other  words,  the 
position  of the  arm,  as  it  appears  in  Figure  4  of  the 
drawing.  The  line  100  denotes  the  position  of  the 
contact  arm  when  the  parts  are  in  the  position  of 
Figure  6  or  Figure  2,  that  is,  when  the  contact  arm 
is  fixed  rightwardly  to  its  extreme  position.  When 
this  arm  6  is  flexed  by  the  flexing  tool  94,  the 
material  in  the  arm  yields  and  plastically  flows  so 
that  the  arm  has  a  tendency  to  return  only  to  the 
position  indicated  by  the  line  102  as  the  result  of 
springback.  However,  when  the  connector  hous- 
ing  is  removed  from  the  housing  support  88,  the 
spring  arm  8  pushes  the  contact  arm  leftwardly 
beyond  its  normal  position  102  to  the  position 
104.  The  spring  arm  is  of  course  flexed  right- 
wardly  when  the  parts  are  moved  to  the  position 
of  Figure  5  and  it  has  a  tendency  to  return  to  its 
normal  position,  and  it  is  this  tendency  of  the 
spring  arm  to  return  to  its  normal  position  that 
pushes  the  contact  arm  to  the  position  indicated 
by  the  line  104. 

Figure  8  is  a  force  travel  diagram  showing  the 
position  of  the  upper  end  of  the  contact  arm 
during  the  assembly  process.  The  reference 
numerals  98,  100,  102,  104  have  been  applied  to 
Figure  8,  with  prime  marks;  so  that  the  curve 
shown  in  Figure  8  can  be  correlated  with  the  arm 
positions  shown  in  Figure  7.  As  shown  in  Figure  8, 
the  upper  end  of the  arm  6  is  moved  a  total  of  0.97 
mm  when  it  is  flexed  from  the  position  of  Figure  4 
to  the  position  of  Figure  5  and  during  such 
flexure,  the  load  remains  substantially  constant 
after  it  has  risen  to  a  plateau  value.  When  the  con- 
nector  is  removed  from  the  connector  support  88, 
the  upper  end  of  the  contact  arm  6  moves  left- 
wardly  past  the  condition  of  no  load,  as  shown  at 
102',  and  is  flexed  in  a  manner  such  that  it  is 
loaded  in  the  opposite  direction,  as  indicated  at 
104'. 

The  significance  of  the  diagram  of  Figure  8  is 
that  the  contact  arm  is  flexed  leftwardly  from  its 
normal  position  in  the  assembled  connector  so 
that  when  the  circuit  board  is  inserted  into  the 
trough  76  and  clamped  against  the  surface  50,  the 
initial  portion  of  the  travel  of  the  contact  arm 
merely  has  the  effect  of  unloading  the  stresses  in 
the  arm  6  and  returning  it  to  its  unstressed 
position,  as  indicated  by  the  line  102  in  Figure 
7.  Thereafter,  the  arm  is  fixed  rightwardly  to 

the  position  indicated  by  the  line  100  in 
Figure  7. 

The  fact  that  the  contact  arm  and  the  spring  arm 
are  both  in  a  flexed  condition  and  are  resiliently 
biased  towards  each  other  results  in  the  capability 
in  the  contact  arm  for  an  increased  amount  of 
travel  in  normal  usage,  as  compared  in  the 
amount  which  would  be  obtainable  if  the  contact 
arm  were  not  flexed  leftwardly  when  it  is  in  its 
Figure  1  position  and,  therefore  preloaded  against 
the  lower  end  of  the  spring  arm.  The  spring  arm 
can,  of  course,  withstand  the  flexure  which  it 
must  undergo  in  the  ordinary  use  of  the  con- 
nector  by  virtue  of  its  substantial  mass  and  its 
dimensions. 

The  specific  terminal  in  accordance  with  the 
invention  which  has  been  described  above  has  a 
circular  free  end  28  on  the  contact  arm  6  which  is 
capable  of  rotation  relative  to  the  shank  portion  of 
the  contact  arm  when  the  load,  the  contact  force, 
is  applied  against  the  contact  portion  34  and  the 
reaction  force  is  applied  against  the  bearing 
portion  32  by  the  spring  arm.  The  capability  for 
this  rotation  increases  the  overall  range  of  move- 
ment  of  the  contact  area  34  rightwardly,  as 
viewed  in  the  drawing,  when  the  circuit  board  is 
mated  with  the  connector.  In  other  words,  the 
shank  portion  of  the  contact  arm  6  which  extends 
from  the  base  portion  26  to  the  free  end  under- 
goes  flexure  when  the  contact  arm  is  stressed  and 
this  flexure  of  the  arm  results  in  some  movement 
of  the  contact  zone  34  rightwardly  from  the 
position  of  Figure  1. In  addition,  the  rotation  of  the 
circular  upper  end  28  of  the  contact  arm  also 
results  in  some  rightward  movement  of  the  con- 
tact  portion  34  from  the  position  of  Figure  1  and 
the  total  amount  of  movement  of  the  contact 
portion  34  is  therefore  the  sum  of  the  movement 
contributed  by  the  shank  portion  of  the  contact 
arm  and  the  portion  contributed  as  the  result  of 
the  rotation  of  the  circular  upper  portion  of  the 
contact  arm. 

This  characteristic  of  the  disclosed  embodiment 
is  highly  advantageous  in  that  it  permits  the 
designer  of  a  specific  terminal  to  achieve  a 
greater  amount  of  movement  of  the  contact  por- 
tion  34  than  would  be  obtainable  if  all  of  the 
movement  were  simply  a  result  of  flexure  of  the 
shank  portion  of the  contact  arm.  Additionally,  the 
rotation  of  the  circular  upper  portion  28  of  the 
contact  arm  contributes  to  the  achievement  of  a 
wiping  motion  on  the  contact  surfaces  since  the 
actual  zone  of  contact  moves  relatively  over  the 
zone  of  contact  on  the  circuit  board  24  as  the 
circuit  board  is  clamped  in  the  connector. 

Terminals  in  accordance  with  the  invention  can 
be  plated  with  a  conductive  metal  as  desired  and 
as  indicated  by  the  environment  of  the  intended 
use.  Tin  plating  or  plating  with  a  tin-lead  alloy 
may  be  satisfactory  under  many  circumstances, 
particularly  in  view  of  the  fact  that  high  contact 
forces  can  be  obtained  from  the  terminal  if  de- 
sired.  Gold  plating  may  be  used  if  an  extremely 
low  resistance  is  required.  If  terminals  in  accord- 
ance  with  the  invention  are  used  under  cryogenic 



conditions,  a  plating  of  indium  or  pure  tin  may  be 
used. 

1.  An  electrical  terminal  (2)  of  the  type  which 
has  substantially  all  of  its  parts  in  a  flat  plane,  the 
plane  being  defined  by  the  thickness  of  the  metal 
of  the  terminal  (2),  the  terminal  having  a  contact 
arm  (6)  which  is  flexible  in  the  plane  of  the 
terminal,  the  contact  arm  having  a  fixed  end  (26), 
a  portion  (34)  of  the  edge  of  the  contact  arm 
which  is  spaced  from  the  fixed  end  (26)  being  a 
contact  portion  of  the  terminal,  the  terminal  (2) 
having  a  yoke  section  (4),  the  fixed  end  (26)  of the 
contact  arm  (6)  extending  from  the  yoke  section, 
characterised  in  that  a  spring  arm  (8)  extends 
from  the  yoke  section,  at  a  side  of  the  contact  arm 
(6)  opposite  the  contact  portion  (34),  the  length  of 
the  contact  arm  (6)  between  the  contact  portion 
(34)  and  the  yoke  section  being  short  relative  to 
the  length  of  the  spring  arm  (8)  and  the  contact 
arm  (6)  and  the  spring  arm  (8)  having  opposed 
bearing  edge  portions  (32,  44)  which  are  against 
each  other  when  the  contact  arm  (6)  is  flexed 
towards  the  spring  arm  (8)  whereby  the  contact 
force  developed  in  the  terminal  is  produced  by 
the  spring  arm  and  the  relative  lengths  of  the 
spring  and  contact  arms  is  such  that  the  contact 
arm  serves  as  the  primary  conductor. 

2.  An  electrical  terminal  (2)  as  set  forth  in  claim 
1,  the  terminal  being  a  stamped  sheet  metal 
member. 

3.  An  electrical  terminal  (2)  as  set  forth  in  claim 
2  having  an  integral  solder  post  (10)  extending 
from  the  yoke  (4)  section  for  soldering  to  a  con- 
ductor  on  a  circuit  board  (14). 

4.  An  electrical  terminal  (2)  as  set  forth  in  claim 
3,  the  contact  arm  (6)  having  an  extension  (30) 
which  extends  towards  the  spring  arm  (8),  the 
bearing  edge  portion  (32)  of  the  contact  arm 
being  on  the  extension. 

5.  An  electrical  terminal  (2)  as  set  forth  in  either 
of  claims  1  or  4,  the  spring  arm  (8)  extending  from 
the  yoke  portion  (4)  past  the  free  end  (28)  of  the 
contact  arm  and  then  extending  in  a  reverse  direc- 
tion  (40, 41 )  back  towards  the  free  end  of  the  con- 
tact  arm. 

6.  An  electrical  terminal  (2)  as  set  forth  in  claim 
5,  the  terminal  being  contained  in  a  terminal- 
receiving  cavity  (48)  of  an  electrical  connector 
housing  (46),  the  cavity  having  an  opening  (52) 
therein  adjacent  to  the  free  end  (28)  of the  contact 
arm  (6),  a  portion  of  the  free  end  (28)  of  the  con- 
tact  arm  including  the  contact  portion  (34)  extend- 
ing  through  the  opening  (52)  whereby  upon 
placement  of  a  circuit  board  (24)  against  the 
housing  (46),  the  contact  portion  (34)  of  the  con- 
tact  arm  (6)  will  contact  a  conductor  (20)  on  the 
circuit  board  (24). 

7.  An  electrical  terminal  (2)  contained  in  a 
housing  (46)  as  set  forth  in  claim  6,  the  housing 
(46)  having  a  plurality  of  identical  terminals  (2) 
therein  in  side-by-side  spaced-apart  relationship. 

8.  An  electrical  terminal  (2)  contained  in  a 
housing  (46)  as  set  forth  in  claim  7,  the  housing 

(46)  having  a  clamp  (72)  for  clamping  a  circuit 
board  (24)  against  the  housing  (46)  thereby  to 
engage  conductors  (20)  on  the  circuit  board  (24) 
with  the  contact  portions  (34)  of  contact  terminals 
(2)  in  the  housing. 

9.  An  electrical  contact  terminal  (2)  contained  in 
a  housing  (46)  having  a  clamp  (72)  as  set  forth  in 
claim  8,  the  clamp  being  a  stamped  and  formed 
sheet  metal  frame  (56)  having  a  channel-shaped 
cross-section,  the  housing  (46)  being  between  the 
sidewalls  (58,  62)  of the  channel-shaped  member 
(56)  and  against  one  of  the  sidewalls  (58),  a 
clamping  member  (70)  being  mounted  on  the 
other  sidewall  (62). 

10.  An  electrical  contact  terminal  (2)  contained 
in  a  housing  (46)  having  a  clamp  (72)  as  set  forth 
in  claim  9,  the  clamping  member  (70)  being  a 
shaft  having  a  plurality  of  spaced-apart  circular 
cams  (72)  eccentrically  mounted  on  the  shaft. 

1.  Elektrischer  Anschluß  (2)  des  Typs,  bei  dem 
im  wesentlichen  alle  seiner  Teile  in  einer  flachen 
Ebene  liegen,  wobei  die  Ebene  durch  die  Dicke 
des  Metalls  des  Anschlusses  (2)  definiert  ist, 
wobei  der  Anschluß  (2)  einen  in  der  Ebene  des 
Anschlusses  biegbaren  Kontaktarm  (6)  aufweist 
und  der  Kontaktarm  (6)  ein  befestigtes  Ende  (26) 
besitzt,  wobei  ein  von  dem  befestigten  Ende  (26) 
beabstandeter  Bereich  (34)  der  Kante  des  Kontakt- 
arms  ein  Kontaktbereich  des  Anschlusses  ist,  und 
wobei  der  Anschluß  (2)  einen  Jochbereich  (4)  auf- 
weist  und  sich  das  befestigte  Ende  (26)  des  Kon- 
taktarms  (6)  von  dem  Jochbereich  wegerstreckt, 
dadurch  gekennzeichnet,  daß  sich  ein  Federarm 
(8)  auf  einer  dem  Kontaktbereich  (34)  entgegen- 
gesetzten  Seite  des  Kontaktarms  (6)  von  dem 
Jochbereich  wegerstreckt,  wobei  die  Länge  des 
Kontaktarms  (6)  zwischen  dem  Kontaktbereich 
(34)  und  dem  Jochbereich  kurz  ist  im  Vergleich  zu 
der  Länge  des  Federarms  (8),  daß  der  Kontaktarm 
(6)  und  der  Federarm  (8)  einander  gegenüber- 
liegende  Anlagekantenbereiche  (32,  34)  auf- 
weisen,  die  aneinander  anliegen,  wenn  der  Kon- 
taktarm  (6).  in  Richtung  auf  den  Federarm  (8) 
gebogen  ist,  wodurch  die  in  dem  Anschluß  ent- 
wickelte  Kontaktkraft  von  dem  Federarm  erzeugt 
wird,  und  daß  die  relativen  Längen  des  Feder- 
arms  und  des  Kontaktarms  derart  sind,  daß  der 
Kontaktarm  als  Hauptleiter  dient. 

2.  Elektrischer  Anschluß  (2)  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daß  es  sich  bei  dem 
Anschluß  um  ein  gestanztes  Metallblechelement 
handelt. 

3.  Elektrischer  Anschluß  (2)  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daß  er  einen  integralen 
Lötstift  (10)  aufweist,  der  sich  zur  Verlötung  mit 
einem  Leiter  auf  einer  Schaltungsplatte  (14)  von 
dem  Jochbereich  wegerstreckt. 

4.  Elektrischer  Anschluß  (2)  nach  Anspruch  3, 
dadurch  gekennzeichnet,  daß  der  Kontaktarm  (6) 
einen  sich  in  Richtung  auf  den  Federarm  (8) 
erstreckenden  Fortsatz  (30)  aufweist  und  daß  der 
Anlagekantenbereich  (32)  an  dem  Fortsatz  vorge- 



sehen  ist. 
5.  Elektrischer  Anschluß  (2)  nach  irgendeinem 

der  Ansprüche  1  oder  4,  dadurch  gekennzeichnet, 
daß  sich  der  Federarm  (8)  von  dem  Jochbereich 
(4)  über  das  freie  Ende  (28)  des  Kontaktarms  hin- 
auserstreckt  und  sich  dann  in  entgegengesetzter 
Richtung  (40,41)  zurück  in  Richtung  auf  des  freie 
Ende  des  Kontaktarms  erstreckt. 

6.  Elektrischer  Anschluß  (2)  nach  Anspruch  5, 
dadurch  gekennzeichnet,  daß  der  Anschluß  in 
einem  Anschlußaufnahmehohlraum  (48)  eines 
elektrischen  Verbindergehäuses  (46)  enthalten  ist, 
daß  in  dem  Hohlraum  eine  Öffnung  (52)  angren- 
zend  an  das  freie  Ende  (28)  des  Kontaktarms  (6) 
vorgesehen  ist,  und  daß  ein  Bereich  des  freien 
Endes  (28)  des  Kontaktarms  den  sich  durch  die 
Öffnung  (52)  hindurcherstreckenden  Kontakt- 
bereich  (34)  beinhaltet,  wodurch  bei  Plazierung 
einer  Schaltungsplatte  (24)  anliegend  an  dem 
Gehäuse  (46)  der  Kontaktbereich  (34)  des  Kontakt- 
arms  (6)  einen  Leiter  (20)  auf  der  Schaltungsplatte 
(24)  kontaktiert. 

7.  Elektrischer  Anschluß  (2),  der  in  einem  Ge- 
häuse  (46)  enthalten  ist,  nach  Anspruch  6,  da- 
durch  gekennzeichnet,  daß  in  dem  Gehäuse  (46) 
eine  Mehrzahl  identischer  Anschlüsse  (2)  unter 
gegenseitiger  Beabstandung  nebeneinander- 
liegend  vorgesehen  ist. 

8.  Elektrischer  Anschluß  (2),  der  in  einem  Ge- 
häuse  (46)  enthalten  ist,  nach  Anspruch  7,  da- 
durch  gekennzeichnet,  daß  das  Gehäuse  (46)  eine 
Klemme  (72)  zum  Klemmen  einer  Schaltungs- 
platte  (24)  gegen  das  Gehäuse  (46)  aufweist,  um 
dadurch  auf  der  Schaltungsplatte  (24)  vorge- 
sehene  Leiter  (20)  mit  den  Kontaktbereichen  (34) 
der  Kontaktanschlüsse  (2)  in  dem  Gehäuse  in  Ein- 
griff  zu  bringen. 

9.  Elektrischer  Kontaktanschluß  (2),  der  in 
einem  Gehäuse  (46)  enthalten  ist,  das  eine  Klem- 
me  (72)  aufweist,  nach  Anspruch  8,  dadurch 
gekennzeichnet,  daß  es  sich  bei  der  Klemme  um 
einen  durch  Stanzen  und  Formen  gebildeten 
Metallblechrahmen  (56)  mit  kanalförmigem  Quer- 
schnitt  handelt,  daß  sich  das  Gehäuse  (46)  zwi- 
schen  den  Seitenwänden  (58,  62)  des  kanalför- 
migen  Glieds  (56)  befindet  und  an  einer  der 
Seitenwände  (58)  anliegt,  und  daß  an  der  anderen 
Seitenwand  (62)  eine  Klemmeinrichtung  (70) 
angebracht  ist. 

10.  Elektrischer  Kontaktanschluß  (2),  der  in 
einem  Gehäuse  (46)  enthalten  ist,  das  eine  Klem- 
me  (72)  aufweist,  nach  Anspruch  9,  dadurch 
gekennzeichnet,  daß  es  sich  bei  der  Klemmein- 
richtung  (70)  um  eine  Welle  handelt,  die  eine 
Mehrzahl  voneinander  beabstandeter  kreisför- 
miger  Nocken  (72)  aufweist,  die  auf  der  Welle 
exzentrisch  befestigt  sind. 

1.  Borne  électrique  (2)  du  type  dont  pratique- 
ment  toutes  les  parties  sont  contenues  dans  un 
plan  plat,  le  plan  étant  défini  par  l'épaisseur  du 
métal  de  la  borne  (2),  la  borne  comportant  un  bras 
(6)  de  contact  qui  est  flexible  dans  le  plan  de  la 

borne,  le  bras  de  contact  présentant  une  extré- 
mité  fixe  (26),  une  partie  (34)  du  bord  du  bras  de 
contact,  qui  est  espacée  de  l'extrémité  fixe  (26), 
étant  une  partie  de  contact  de  la  borne,  la  borne 
(2)  comportant  un  tronçon  (4)  formant  étrier, 
l'extrémité  fixe  (26)  du  bras  (6)  de  contact  partant 
du  tronçon  formant  étrier,  caractérisée  en  ce 
qu'un  bras  (8)  à  ressort  part  du  tronçon  formant 
étrier,  sur  un  côté  du  bras  (6)  de  contact  opposé  à 
la  partie  (34)  de  contact,  la  longueur  du  bras  (6)  de 
contact,  entre  la  partie  (34)  de  contact  et  le 
tronçon  formant  étrier,  étant  courte  par  rapport  à 
la  longueur  du  bras  à  ressort  (8)  et  le  bras  de  con- 
tact  (6)  et  le  bras  à  ressort  (8)  comportant  des 
parties  de  bords  d'appui  opposées  (32,  44)  qui 
portent  l'une  contre  l'autre  lorsque  le  bras  (6)  de 
contact  fléchit  vers  le  bras  (8)  à  ressort  afin  que  la 
force  de  contact  développée  dans  la  borne  soit 
produite  par  le  bras  à  ressort,  et  les  longueurs 
relatives  des  bras  à  ressort  et  de  contact  sont 
telles  que  le  bras  de  contact  sert  de  conducteur 
principal. 

2.  Borne  électrique  (2)  selon  la  revendication  1, 
la  borne  étant  un  élément  en  métal  en  feuille 
embouti. 

3.  Borne  électrique  (2)  selon  la  revendication  2, 
comportant  une  broche  à  souder  (10)  qui  part  du 
tronçon  (4)  formant  étrier,  avec  lequel  elle  est 
réalisée  d'une  seule  pièce,  et  qui  est  destinée  à 
être  soudée  à  un  conducteur  situé  sur  une  pla- 
quette  (14)  à  circuit. 

4.  Borne  électrique  (2)  selon  la  revendication  3, 
le  bras  (6)  de  contact  comportant  un  prolonge- 
ment  (30)  qui  s'étend  vers  le  bras  (8)  à  ressort,  la 
partie  (32)  de  bord  d'appui  du  bras  de  contact 
étant  située  sur  le  prolongement. 

5.  Borne  électrique  (2)  selon  l'une  des  reven- 
dications  1  ou  4,  le  bras  (8)  à  ressort  partant  du 
tronçon  (4)  formant  étrier,  au-delà  de  l'extrémité 
libre  (28)  du  bras  de  contact,  puis  s'étendant  dans 
une  direction  inverse  (40,  41)  pour  revenir  vers 
l'extrémité  libre  du  bras  de  contact. 

6.  Borne  électrique  (2)  selon  la  revendication  5, 
la  borne  étant  logée  dans  une  cavité  (48)  de  récep- 
tion  de  borne  d'un  boîtier  (46)  de  connecteur  élec- 
trique,  la  cavité  présentant  une  ouverture  (52) 
adjacente  à  l'extrémité  libre  (28)  du  bras  de  con- 
tact  (6),  une  partie  de  l'extrémité  libre  (28)  du  bras 
de  contact  comprenant  la  partie  (34)  de  contact 
qui  passe  dans  l'ouverture  (52)  de  manière  que,  à 
la  suite  de  la  mise  en  place  d'une  plaquette  (24)  à 
circuit  contre  le  boîtier  (46),  la  partie  (34)  de  con- 
tact  du  bras  de  contact  (6)  porte  sur  un  conduc- 
teur  (20)  situé  sur  la  plaquette  à  circuit  (24). 

7.  Borne  électrique  (2)  contenue  dans  un  boîtier 
(46)  selon  la  revendication  6,  le  boîtier  (46)  renfer- 
mant  plusieurs  bornes  identiques  (2)  disposées 
côte  à  côte  à  distance  les  unes  des  autres. 

8.  Borne  électrique  (2)  contenue  dans  un  boîtier 
(46)  selon  la  revendication  7,  le  boîtier  (46)  com- 
portant  une  bride  (72)  destinée  au  bridage  d'une 
plaquette  à  circuit  (24)  contre  le  boîtier  (46)  afin  de 
faire  porte  des  conducteurs  (20)  de  la  plaquette  à 
circuit  (24)  contre  les  parties  de  contact  (34)  des 
bornes  (2)  de  contact  dans  le  boîtier. 



9.  Borne  de  contact  électrique  (2)  contenue 
dans  un  boîtier  (46)  comportant  une  bride  (72) 
selon  la  revendication  8,  la  bride  étant  un  bâti  (56) 
en  métal  en  feuille  embouti  et  formé,  de  section 
en  forme  de  gouttière,  le  boîtier  (46)  étant  disposé 
entre  les  parois  latérales  (58,  62)  de  l'élément  (56) 
en  forme  de  gouttière  et  portant  contre  l'une  des 
parois  latérales  (58),  un  élément  de  bridage  (70) 

étant  monté  sur  l'autre  paroi  latérale  (62). 
10.  Borne  de  contact  électrique  (2)  contenue 

dans  un  boîtier  (46)  comportant  une  bride  (72) 
selon  la  revendication  9,  l'élément  de  bridage  (70) 
étant  un  arbre  sur  lequel  sont  montées  excen- 
triquement  plusieurs  cames  circulaires  espacées 
(72). 
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