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Pin-receiving  terminal. 

©  A  unitary,  stamped,  metallic  pin-receiving  termi- 
nal  (10)  has  a  forward  pin  mating  portion  (16)  joined 
to  a  rear  portion  (18).  The  portion  (16)  includes  a 
body  section  with  a  pair  of  opposed  inwardly-struck 
cantilever  spring  fingers  (26)  having  a  free  end  (28) 
which  is  downstream  of  the  major  pin-receiving  gap  - 
(44).  The  spring  fingers  (26)  are  of  the  single-ended 
cantilever  type,  fixed  at  their  forward  end  to  a  U- 
shaped  member  (36)  having  resiliently  deflectable 
legs  (38).  The  resilient  bias  force  of  the  U-shaped 
member  (36)  is  coupled  to  the  spring  bias  force  of 
the  mating  fingers  (26).  Torsional  spring  arms  (40) 
connect  the  U-shaped  member  (36)  to  the  rear  por- 
tion  (18),  independently  of  the  spring  fingers  (26)  to 
provide  an  additional  resilient  force  upon  pin  inser- 
tion. 
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"PIN-RECEIVING  TERMINAL" 

rates  require  higher  tolerances  in  the  metal  stamp- 
ing  and  forming  operations.  Most  notable  among 
the  tolerances  is  the  gap  width,  the  the  cross 
sectional  dimension  of  the  pin-receiving  region  of 

5  the  terminal.  Too  small  of  a  gap  leads  to  increased 
insertion  forces,  and  increases  the  risk  of  terminal 
overstress,  with  deflection  beyond  its  plastic  de- 
formation  limit.  Too  large  a  gap  causes  insufficient 
mating  forces. 

io  Terminal  designs  are  also  affected  by  other 
application  requirements.  For  example,  some  con- 
nectors  must  be  cycleable,  i.e.  capable  of  mating 
and  unmating  many  times  over  their  useful  life. 
This  high  cycleability  requirement  is  economically 

75  satisfied  by  low  insertion  force  connectors  which 
minimally  degrade  a  mating  pin  surface.  With  with- 
drawal  forces  being  directly  related  to  mating  pres- 
sure,  low  insertion  force  requirements  are  met  in 
low  ratios  of  insertion-to-withdrawal  forces. 

20 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  a  principle  object  of  the 
25  present  invention  to  provide  an  improved  pin-re- 

ceiving  terminal  having  a  workable  minimum  mat- 
ing  force  a  minimum  spring  rate  and  a  low  inser- 
tion,  withdrawal  force  ratio,  but  which  can  be 
stamped  from  a  metal  blank  of  narrow  or  reduced 

30  width. 
The  present  invention  provides  a  unitary, 

stamped,  metallic  pin-receiving  electrical  terminal 
including  a  forward  pin  mating  portion  joined  to  a 
rear  portion,  the  pin  mating  portion  having  a  body 

35  section  with  a  pair  of  opposed  cantilever  spring 
fingers  struck  inwardly  therefrom  to  extend  from  a 
forward  end  of  the  body  section  toward  the  rear 
portion,  with  free  ends  adjacent  the  rear  portion  for 
imparting  a  mating  force  to  a  pin  conductor  re- 

40  ceived  in  a  pin  receiving  region  defined  there- 
between,  the  improvement  in  said  pin  mating  por- 
tion  comprising  a  body  section  including  a  resilient 
U-shaped  member  at  the  forward  end  thereof 
through  which  a  pin  conductor  is  received  into  the 

45  pin  receiving  region,  said  U-shaped  member  hav- 
ing  opposed  legs  resiliency  deflectable  relative  to 
one  another  to  accommodate  different-sized  pin 
conductors  therethrough,  and  the  spring  fingers 
extending  from  said  legs  so  that  the  free  ends 

50  thereof  generally  move  independently  of  the  legs, 
whereby  when  a  pin  conductor  is  received  in  the 
pin  receiving  region,  substantially  the  same  deflec- 
tion  of  the  free  ends  of  the  spring  fingers  is  main- 
tained  over  a  range  of  different-sized  pin  conductor 
cross  sections. 

BACKGROUND  OF  THE  INVENTION 

t.  Reid  of  the  Invention 

The  present  invention  pertains  to  pin-receiving 
terminals. 

2.  Brief  Description  of  the  Prior  Art 

Several  problems  have  been  encountered  in 
providing  pin-receiving  terminals  for  miniaturized 
electronic  and  electrical  equipment.  In  the  field  of 
electrical  connectors,  miniaturization  requires  re- 
duced  center  line  spacings  (progression)  between 
terminal  positions  in  a  connector.  For  economy  of 
manufacture,  original  equipment  suppliers  of  elec- 
trical  connectors  prefer  to  gang-load  terminals  in  a 
continuous  side-by-side  array,  while  joined  to  a 
common  carrier  member.  It  is  therefore  preferable 
that  the  terminal  spacing  on  the  carrier  be  the 
same  as  required  in  the  connector  housing. 

Particular  problems  have  been  encountered 
when  the  required  terminal  centerline  spacing  falls 
below  0.100  inches,  principally  since  there  is  an 
insufficient  amount  of  space  on  the  metal  blank 
with  which  to  form  a  side-by-side  array  of  termi- 
nals.  An  example  of  this  problem  can  be  seen  in 
conventional  box-type  terminals,  which  receive  a 
pin  conductor  within  a  structure  having  four 
sidewalls  defining  an  enclosed  pin-receiving  region. 
When  these  terminals  are  placed  side-by-side  on  a 
common  carrier  with  aligned  pin-receiving  portions, 
the  four-sidewall,  unfolded  blanks  for  each  terminal 
must  lie  between  adjacent  terminal  centerlines. 
Centerline  spacings  of  about  .1  inches,  cannot  ac- 
commodate  box-type  terminals  mateable  with 
standard-sized  pin  terminals. 

One  advantage  of  box-type  terminals  is  that  a 
high  spring  rate  can  be  obtained  in  repeated  cy- 
cles,  over  a  range  of  deflections  in  which  the 
terminal  is  not  overstressed  so  as  to  set  or  deform. 
However,  for  the  reasons  set  forth  above,  other 
means  must  be  utilized  to  achieve  a  high  spring 
rate  and  workable  deflection  range  in  close 
centerline-spaced  terminal  arrangements.  One 
common  alternative,  preloading  of  the  terminal  mat- 
ing  portions  by  partially  stressing  them  before  mat- 
ing,  requires  a  specially  designed  housing  with 
relatively  strict  tolerances. 

Single-cantilevered  spring  fingers  (those  having 
a  free  end)  are  a  preferred  pin-mating  design,  due 
to  their  simple  construction.  However,  for  a  given 
terminal  size  (i.e.,  centerline  spacing)  higher  spring 
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Another  object  of  the  present  invention  is  to 
provide  a  pin-receiving  terminal  of  the  above-de- 
scribed  type  in  a  terminal  which  is  stamped  and 
formed  with  a  minimum  number  of  low  tolerance 
operations  so  as  to  have  a  single-carrtilevered  pin 
mating  portion. 

Still  another  object  of  the  present  invention  is 
to  provide  a  pin-receiving  terminal  of  the  above- 
described  type  suitable  for  close  centerline  spacing 
on  a  common  carrier,  which  provides  a  minimum 
ratio  of  insertion  to  withdrawal  forces,  while  provid- 
ing  an  acceptable  minimum  spring  rate  and  normal 
force. 

Yet  another  object  of  the  present  invention  is  to 
provide  a  terminal  of  the  above-described  type 
which  does  not  require  preloading,  and  hence  does 
not  require  specially-configured  housings  for 
mounting  the  terminal. 

Some  ways  of  carrying  out  the  present  inven- 
tion  will  now  be  described  by  way  of  example  with 
reference  to  drawings  which  show  two  specific  em- 
bodiments. 

In  the  drawings,  wherein  like  elements  are  re- 
ferenced  alike, 

FIG.  1  is  a  perspective  view  of  a  plurality  of 
terminals  of  the  present  invention  shown  attached 
to  a  common  carrier  strip; 

FIG.  2  is  a  cross-section  of  a  terminal  taken 
along  the  lines  2-2  of  FIG.  1  ; 

FIG.  3  is  a  cross-section  view  of  a  terminal 
taken  along  the  line  3-3  of  FIG.  1;  and 

FIG.  4  is  a  perspective  view  of  a  further 
embodiment  to  the  terminal  of  FIGS.  1-3. 

remote  part  20  that  may  be  present.  For  example, 
part  20  could  be  omitted  with  rear  portion  18  in- 
cluding  a  crimp  termination  portion  or  an  insulation 
displacing  portion  as  are  known  in  the  art. 

s  Terminal  10  has  a  forward  pin  mating  portion 
comprising  a  body  section  16  having  a  forward  end 
24.  A  pair  of  opposed  single-cantilever  spring  fin- 
gers  26  are  struck  inwardly  from  body  section  16 
to  extend  from  the  forward  end  24  toward  rear 

10  portion  18.  Fingers  26  terminate  in  free  ends  28, 
adjacent  rear  portion  18,  and  include  camming 
surfaces  30  for  wiping  engagement  with  a  mating 
pin  terminal  32,  which  is  partially  shown  in  the 
lefthand  portion  of  FIG.  1.  When  fully  mated,  pin  32 

r5  is  received  in  a  pin-receiving  region  44  formed 
between  fingers  26  and  particularly  the  camming 
surfaces  30  thereof. 

The  body  section  16  includes  a  resilient  U- 
shaped  member  36  formed  at  forward  end  24. 

20  Fingers  26  are  integrally  joined  to  the  legs  38  of  U- 
shaped  member  to  receive  cantilever  support 
therefrom.  Legs  38  are  resilientiy  deflectable  to- 
ward  and  away  from  each  other,  to  accommodate 
different-size  pin  conductors  32,  as  will  be  ex- 

25  plained  later  in  greater  detail. 
The  U-shaped  member  36  is  joined  to  rear 

portion  18  independently  of  spring  fingers  26,  by  a 
pair  of  spaced-apart  arms  40  which  are  joined  at 
their  forward  end  to  the  U-shaped  member  36  - 

30  (adjacent  the  bight  portion  thereof)  and  at  their 
rearward  end  to  rear  portion  18.  The  pair  of  arms 
40  are  conveniently  formed  by  punching  a  slot  42 
in  body  section  16.  As  can  be  seen  in  FIG.  1,  leg 
portions  38  are  arranged  coplanar  with  adjacent 

35  vertical  sidewalls  43  of  rear  portion  18,  with  the 
free  ends  28  of  cantilever  spring  fingers  struck 
inwardly  therefrom.  Arms  40  are  positioned  on  the 
curved  bight  portion  of  the  U-shaped  member  36, 
at  a  point  immediately  adjacent  the  relatively 

40  straight  leg  portions  38.  As  a  result,  each  arm  40  is 
generally  coplanar  with  its  adjacent  spring  finger 
26. 

In  the  present  embodiment,  rear  portion  18  is 
conveniently  formed  with  the  same  cross-sectional 

45  shape  of  body  section  16.  Consequently,  the  legs 
38  of  U-shaped  member  36  are  generally  coplanar 
with  the  sidewalls  43  of  rear  portion  18.  As  will  be 
readily  appreciated  by  those  skilled  in  the  art,  rear 
portion  18  need  not  have  a  U-shape  in  cross  see- 

so  tion,  but  rather,  may  have  any  convenient  shape 
desired.  Further,  rear  portion  18  can  be  larger  or 
smaller  in  cross-section  than  body  section  16. 

Referring  now  to  FIGS.  1  ,  2  and  3,  operation  of 
the  terminal  will  be  described  .  FIG.  2  is  an  end 

55  view  of  the  terminal  of  FIG.  1,  as  would  be  seen  by 
a  mating  pin  conductor.  The  pin  receiving  region 
44  formed  between  spring  fingers  26  and  U-shaped 
member  36  has  a  minimum  width  W  formed  be- 

DETAILED  DESCRIPTION  OF  THE  ILLUSTRATED 
EMBODIMENTS 

Referring  now  to  FIG.  1,  a  plurality  of  terminals 
10  according  to  the  present  invention  are  shown 
connected  to  a  common  carrier  12.  Terminals  10 
are  arranged  in  side-by-side  arrangement  with  a 
predetermined  progression,  ready  for  mass  inser- 
tion  in  a  connector  having  a  corresponding  number 
of  similarly-spaced,  side-by-side  terminal  receiving 
cavities.  Terminals  10  and  carrier  12  are  formed 
from  an  integral  metallic  stamped  blank  to  have  a 
forward  pin-mating  body  secion  16,  a  rear  portion 
18  and  a  remote  part  20.  In  the  present  embodi- 
ment  rear  portion  18  provides  a  transition  between 
the  pin-mating  body  section  16  and  the  remote  part 
20  which  is  shown  as  a  pin-like  mating  portion.  The 
present  invention,  however,  is  concerned  primarily 
with  body  section  16  and  rear  portion  18,  and  is 
independent  of  the  particular  configuration  of  any 
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tween  camming  surfaces  30.  Terminal  10  is  dimen- 
sioned  such  that  width  W  is  slightly  less  than  the 
corresponding  cross-sectional  dimension  of  a  mat- 
ing  pin  terminal.  Accordingly,  when  mated  with  a 
pin  terminal,  the  free  ends  28  of  spring  fingers  26 
are  outwardly  deflected,  with  the  extent  of  deflec- 
tion  over  which  the  spring  rate  is  developed,  being 
generally  termed  the  "working  range"  of  the  termi- 
nal.  It  is  important  in  terminal  operation,  that  the 
resilient  mating  members  (herein,  fingers  26)  not 
be  overstressed  or  deformed  throughout  their  work- 
ing  range.  Once  the  spring  fingers  26  are  spread 
apart  a  sufficient  amount,  further  mating  causes 
legs  38  to  be  spread  apart,  or  outwardly  resiiiently 
deflected  with  respect  to  the  bight  portion  of  mem- 
ber  36,  as  indicated  by  arrows  48.  Thus,  introduc- 
tion  of  a  pin  conductor  32  of  sufficient  size  first 
exerts  a  lateral  force  in  the  direction  of  arrows  50 
sufficient  to  deflect  the  free  ends  of  fingers  26,  and 
thereafter  the  outward  deflection  force  is  transmit- 
ted  through  arms  26  to  their  rear  end  portions,  to 
cause  outward  resilient  deflection  of  U-shaped 
member  36.  This  latter  deflection  of  member  36 
creates  a  resilient  spring  force  which  is  coupled 
with  the  spring  forces  of  fingers  26. 

Sufficient  outward  deflection  of  U-shaped 
member  36  causes  torsional  arms  40  to  resiiiently 
rotate  in  the  direction  of  arrows  54.  Arms  40  are 
torsionally  resilient,  and  their  resilient  bias  force  is 
coupled  to  the  bias  forces  of  U-shaped  member 
36,  and  spring  fingers  26.  This  three-way  coupling 
of  resilient  bias  forces  provides  an  increased  work- 
ing  range  not  capable  with  prior  art  terminals.  That 
is,  at  the  upper  end  of  a  range  of  pin  sizes  (and/or 
the  lower  end  of  the  range  of  widths  W)  the  free 
ends  28  of  fingers  26  are  deflected  approximately 
the  same  constant  amount  with  respect  to  the  fixed 
cantilevered  ends  adjacent  legs  38.  With  a  constant 
deflection  being  maintained,  any  tendency  to  over- 
stress  or  otherwise  deform  spring  fingers  26  is 
precluded,  owing  to  the  additional  spring  effects  of 
U-shaped  member  36  and,  optionally,  torsional 
arms  40. 

The  spring  rate  of  torsional  arms  40  can  be 
adjusted  over  a  wide  range  of  values  relative  to  the 
spring  rate  of  U-shaped  member  36,  by  a  judicious 
choice  of  length,  cross-sectional  area  and  shape, 
as  well  as  a  choice  of  materials  for  arms  40.  The 
spring  rate  of  member  36  can  be  adjusted  by  the 
thickness  of  the  metal  blank,  the  width  of  the 
axially  extending  strapped  portion  of  member  36 
formed  by  slot  42.  As  will  be  appreciated,  the 
added  resilient  bias  force  of  U-shaped  member  36 
may  alone  be  enough  to  prevent  overstress  of 
fingers  26. 

The  spring  fingers  26  extend  in  the  direction  of 
pin  insertion  toward  their  free  ends  28.  Preferably, 
spring  fingers  26  and  arms  40  are  conveniently 
formed  by  slitting  the  common  elongated  portion  of 

5  body  section  16,  to  position  fingers  26  and  arms  40 
immediately  adjacent  to  each  other.  In  this  way, 
arms  40  are  generally  coplanar  with  spring  fingers 
26  to  provide  the  desired  enhanced  working  range. 

Referring  now  to  FIG.  4,  a  further  embodiment 
io  of  the  present  invention  is  shown  in  a  terminal  110 

substantially  identical  to  the  terminal  of  FIGS.  1  to 
3,  except  for  the  modified  body  section  116.  The 
modified  body  section  116  is  substantially  identical 
to  section  16  of  FIGS.  1  to  3,  but  for  an  additional 

75  axially-extending  strap  150  extending  between  the 
legs  138  of  the  forward  U-shaped  member  136  and 
rear  portion  18.  Strap  150  provides  an  enhanced 
resistance  to  U-shaped  member  136  against  out- 
ward  bowing  of  the  open  end  of  the  U-shaped 

20  cross  section.  Although  the  torsional  deflection  of 
strap  150  is  not  as  great  as  that  of  arm  40,  tor- 
sional  resilience  of  strap  150  can  be  relied  upon  for 
further  improvements  of  the  type  described  above. 
Alternatively,  strap  150  can  be  configured  to  pro- 

25  vide  a  resilient  bending  force  which  is  coupled  to 
the  resilient  spring  force  of  fingers  26,  to  U-shaped 
member  136  and  optionally  to  ami  portions  40. 

From  any  of  the  embodiments  described 
above,  it  can  be  seen  that  a  pin-receiving  terminal 

30  of  the  present  invention  provides  a  high  minimum 
contact  pressure  (or  normal  force)  and  spring  rate 
in  a  blank  of  narrow  or  reduced  width  (i.e.,  blanks 
arranged  on  a  common  closely-spaced  reduced 
center-line  progression  such  as  0.100  inches  or 

35  less).  A  terminal  of  the  present  invention  further 
provides  an  improved  low  insertion/withdrawal  ratio 
in  a  terminal  having  a  high  spring  rate.  The  termi- 
nal  of  the  present  invention  may  also  provide  these 
features  in  a  single-ended  cantilever  beam  mating 

40  part  which  can  be  conveniently  formed  meeting  the 
above  requirements,  with  a  minimum  number  of 
low  tolerance  metal  working  and  metal  forming 
operations.  In  particular,  the  present  invention  may 
provide  a  300%  improvement  in  combined  pin 

45  cross-section  dimension  and  gap  width  (W)  toleran- 
ces.  The  spring  fingers  26  of  the  illustrated  em- 
bodiments  undergo  a  relatively  constant  minimum 
deflection  over  a  wide  range  of  pin  and  pin-receiv- 
ing  region  tolerances,  while  achieving  a  minimally 

so  acceptable  contact  normal  force.  These  combined 
features  are  provided  in  a  single-ended  cantilever 
beam,  without  preloading. 

Compact,  close  centerline-spaced  terminals 
have  been  described  with  reference  to  the  draw- 

55  ings  with  operating  parameters  of  the  above  type 
heretofore  available  only  in  larger,  more  massive 
terminal  arrangements.  The  terminals  may  be 
stamped  and  formed  with  a  minimum  number  of 



0  218  325 

low  tolerance  operations  so  as  to  have  a  single- 
cantilevered  pin  mating  portion.  The  terminals  are 
suitable  for  close  centerline  spacing  on  a  common 
carrier  and  provide  a  minimum  ration  of  insertion  to 
withdrawal  forces,  while  providing  an  acceptable 
minimum  spring  rate  and  normal  force.  The  termi- 
nals  do  not  require  pre-loading,  and  hence  do  not 
require  specially-configured  housings  for  mounting 
them. 

shaped  member  having  opposed  legs  (38;  138) 
resiliency  deflectable  relative  to  one  another  to 
accommodate  different-sized  pin  conductors  there- 
through;  and 

said  spring  fingers  (26)  extend  from  said  legs  (38; 
138)  so  that  the  free  ends  thereof  generally  move 
independently  of  the  legs, 

whereby,  when  a  pin  conductor  (32)  is  received  in 
the  pin  receiving  region  (44),  substantially  the 
same  deflection  of  the  free  ends  of  the  spring 
fingers  (26)  is  maintained  over  a  range  of  different- 
sized  pin  conductor  cross  sections. 

2.  The  terminal  of  claim  1,  wherein  said  body 
section  further  includes  torsional  connecting  means 
(40)  joining  the  U-shaped  member  to  said  rear 
portion  independent  of  said  spring  fingers. 

3.  The  terminal  of  claim  2,  wherein  said  con- 
necting  means  (40)  includes  two  spaced-apart  arm 
portions. 

4.  The  terminal  of  claim  3,  further  comprising 
two  spaced-apart  resilient  strap  means  (150)  joining 
the  U-shaped  member  (136)  to  said  rear  portion  - 
(18),  each  said  spring  finger  (26)  being  positioned 
between  one  of  said  strap  means  (150)  and  one  of 
said  arm  portions  (40). 

10 

Claims 

1  .  A  pin-receiving  electrical  terminal  including  a 
forward  pin  mating  portion  to  a  rear  portion,  the  pin 
mating  portion  having  a  body  section  with  a  pair  of 
opposed  cantilever  spring  fingers  extending  inward- 
ly  therefrom  and  from  a  forward  end  of  the  body 
section  toward  the  rear  portion,  with  free  ends 
adjacent  the  rear  portion  for  imparting  a  mating 
force  to  a  pin  conductor  received  in  a  pin  receiving 
region  defined  therebetween,  characterised  in  that 

said  body  section  includes  a  resilient  U-shaped 
member  (36,  136)  at  the  forward  end  thereof 
through  which  a  pin  conductor  (32)  is  to  be  re- 
ceived  into  the  pin  receiving  region  (44),  said  U- 
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