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(54)  Single  piece  electrical  terminal  for  sealed  connectors  

(57)  A  single  piece  electrical  receptacle  terminal  is 
provided  with  a  box-shaped  contact  section  (6)  having 
resilient  outwardly  biased  locking  lances  (42).  The  side 
walls  and  locking  lances  are  provided  with  guide  mem- 

bers  (52,48)  at  the  lance  free  end  (45)  in  order  to  assist 
insertion  and  extraction  through  a  family  seal  without 
damage  to  the  seal  or  the  contact. 
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Description 

This  invention  relates  to  a  stamped  and  formed  sin- 
gle  piece  electrical  terminal  for  use  in  sealed  electrical 
connectors,  in  particular  electrical  connectors  with  fam-  s 
ily  seals. 

Single  piece  stamped  and  formed  electrical  recep- 
tacle  terminals  are  often  provided  where  compact  and 
cost-effective  electrical  terminals  are  required.  For 
example  in  European  Patent  178  102  a  single  piece  10 
stamped  and  formed  electrical  receptacle  terminal  is 
provided  in  a  substantially  box-shape  comprising  a  bot- 
tom  wall,  side  walls  and  a  top  wall  defining  a  cavity  for 
receiving  a  complementary  terminal  therein.  The  side 
walls  have  contact  protrusions  inwardly  stamped  for  15 
resiliently  abutting  the  mating  pin  terminal,  the  side 
walls  further  provided  with  outwardly  biased  resilient 
locking  lances  for  engaging  a  complementary  shoulder 
in  a  cavity  of  a  connector  housing.  It  is  typical  with  con- 
nectors  having  a  high  density  of  terminals  (i.e.  a  small  20 
pitch  between  adjacent  terminals)  to  be  provided  with  a 
single  sealing  member  at  a  wire  receiving  end  of  the 
housing.  Such  sealing  member  is  typically  made  of  an 
elastomer  and  comprises  a  plurality  of  holes  through 
which  the  terminals  are  inserted  as  they  are  mounted  25 
into  their  respective  cavities  of  the  housing.  Sharp 
edges  of  the  contact  may  damage  the  seal  during  inser- 
tion.  A  particular  problem  arises  when  one  or  more  of 
the  terminals  need  to  be  extracted  during  maintenance 
or  repair.  In  the  design  according  to  EP  178  102,  the  30 
resilient  locking  lance  would  be  damaged,  and  may  also 
damage  the  seal  during  extraction.  In  larger  two  piece 
terminals,  it  is  known  to  provide  means  (protrusions) 
adjacent  the  locking  lances  for  protection  thereof  as 
shown  in  DE  41  31  470.  For  miniature  single  piece  ter-  35 
minals  as  shown  in  EP  178  102  this  is  difficult  to  imple- 
ment  due  to  the  compact  size  of  the  terminal  and  the 
lack  of  sufficient  material  adjacent  the  locking  lance. 
The  problem  is  particularly  acute  where  the  miniature 
terminal  is  provided  as  a  substantially  square  cross-  40 
section  profiled  box-shape.  The  side  walls  along  which 
the  lances  are  provided  are  reasonably  narrow  in  rela- 
tion  to  the  locking  lance,  i.e.  the  lance  extends  across  a 
substantial  part  of  the  width  of  the  side  wall  due  to  the 
requirement  for  a  certain  minimum  strength.  Cylindrical  45 
terminals  face  a  similar  problem. 

It  is  an  object  of  this  invention  to  provide  an 
improved  single  piece  electrical  terminal  for  insertion 
and  extraction  through  a  seal  member.  It  would  be 
desirable  to  provide  such  improved  terminal  in  the  form  so 
of  a  box-shaped  receptacle  terminal,  in  particular  for 
miniature  receptacle  terminals  with  a  substantially 
square  or  cylindrical  cross-sectional  profile. 

Objects  of  this  invention  have  been  achieved  by 
providing  the  invention  according  to  claim  1  .  In  particu-  ss 
lar  a  single  piece  electrical  receptacle  terminal  is  pro- 
vided  comprising  a  connection  section  and  a  contact 
section  with  a  mating  portion  for  contacting  a  mating  ter- 

minal  in  an  axial  direction,  and  a  base  portion  having  a 
bottom  wall,  opposed  top  wall,  and  side  walls  forming  a 
box  shape,  the  terminal  further  comprising  at  least  one 
resilient  locking  lance  stamped  out  of  at  least  one  of  the 
side  walls  and  extending  from  an  attachment  end  to  a 
free  end  obliquely  away  from  the  side  wall,  wherein  the 
base  portion  further  comprises  seal  extraction  guides 
disposed  axially  behind  the  locking  lance  free  end  in  the 
direction  of  the  connection  section  to  enable  smooth 
extraction  of  the  terminal  through  a  seal  member  pas- 
sage,  the  extraction  guides  being  in  the  form  of  protru- 
sions  stamped  out  of  the  base  portion  to  a  distance 
substantially  at  or  beyond  the  locking  lance  free  end 
with  respect  to  the  side  wall. 

Advantageously  therefore,  a  single  piece  electrical 
terminal  is  provided  for  extraction  and  insertion  through 
a  seal  without  damage  thereto.  Particularly  advanta- 
geous  is  the  ability  to  provide  such  terminal  in  a  minia- 
ture  form,  in  particular  a  substantially  square-profiled  or 
cylindrical  electrical  receptacle  terminal. 

A  further  advantageous  feature  is  the  provision  of 
lateral  extensions  proximate  the  free  end  of  the  locking 
lance  which  enables  a  smoother  guide  of  a  seal  over  the 
seal  guide  protrusions  during  insertion  of  the  terminal 
through  the  seal. 

Further  advantageous  features  of  this  invention  will 
be  apparent  from  the  following  description,  claims  and 
drawings. 

Embodiments  of  this  invention  will  now  be 
described  by  way  of  example  with  reference  to  the  fig- 
ures,  in  which; 

Figure  1  is  an  isometric  view  of  a  terminal  accord- 
ing  to  this  invention; 
Figure  2  is  an  isometric  view  from  a  front  end  of  the 
terminal  of  Figure  1  ; 
Figure  3  is  a  top  plan  view  of  the  terminal  of  Figures 
1  and  2; 
Figure  4  is  an  isometric  front  view  of  a  second 
embodiment  of  this  invention; 
Figure  5  is  another  isometric  view  of  the  terminal  of 
Figure  4;  and 
Figure  6  is  a  further  isometric  view  from  a  wire  con- 
nection  end  of  the  terminal  of  Figures  4  and  5. 

Referring  to  Figures  1-3,  an  electrical  terminal  2 
comprises  a  connection  section  4  in  the  form  of  crimp- 
ing  arms  for  connection  to  a  conducting  wire,  a  contact 
section  6  and  a  transition  section  8  therebetween.  The 
connection  section  could  also  be  provided  in  the  form  of 
insulation  displacement  or  piercing  contacts  or  with  any 
other  conventional  connection  means  for  contacting  a 
wire,  printed  circuit  board  or  other  device. 

The  contact  section  6  comprises  a  bottom  wall  10, 
side  walls  12,14  and  a  top  wall  16  defining  a  mating  ter- 
minal  receiving  cavity  1  8  surrounded  by  the  walls.  In  this 
embodiment  the  top,  bottom  and  side  walls  have  sub- 
stantially  the  same  length  such  that  a  substantially 
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square  cross-sectional  profile  is  provided.  The  top  wall 
16  comprises  a  seam  20  resulting  from  the  folding 
together  of  sheet  metal  from  which  the  terminal  is 
stamped  and  formed,  the  seam  being  held  rigidly 
together  by  weld  joints  22,23  at  a  portion  of  the  top  wall  5 
adjacent  or  towards  the  connection  section  4.  The  seam 
20  can  be  held  together  by  other  means  such  as  inter- 
engaging  crimp  tabs  or  the  like,  as  is  conventional  with 
stamped  and  formed  terminals.  The  secure  attachment 
of  the  seam  ensures  a  rigid  base  portion  24  of  the  con-  w 
tact  section  6  for  a  relatively  rigid  support  of  a  terminal 
receiving  portion  26  of  the  contact  section  6. 

The  contact  section  6  extends  from  a  mating  end  28 
where  the  mating  terminal  is  received,  to  a  connection 
end  30  proximate  and  facing  the  connection  section  4.  15 
The  top  and  bottom  walls  are  further  provided  with  axi- 
ally  extending  slots  32,34  substantially  centrally  posi- 
tioned  between  the  opposed  side  walls  12,14  and 
extending  from  the  mating  end  28  to  the  base  portion 
24.  The  axial  direction  (A)  is  defined  as  the  direction  of  20 
insertion  or  mating  of  a  complementary  tab  or  pin  termi- 
nal  in  the  cavity  18  of  the  contact  section  6.  The  top  and 
bottom  walls  are  integrally  connected  to  the  side  walls 
12,14  through  arcuate  corner  portions  36.  In  view  of 
their  transverse  or  substantially  orthogonal  orientation  25 
with  respect  to  the  side  walls  the  top  and  bottom  walls, 
rigidity  the  side  walls  12,14  with  respect  to  a  force  bias- 
ing  the  side  walls  apart.  The  side  walls  12,14  are  pro- 
vided  with  contact  protrusions  38  proximate  the  mating 
end  28  for  resiliently  engaging  a  mating  tab  inserted  30 
therebetween.  The  side  walls  12,14  act  as  resilient  can- 
tilever  beam  contact  arms  that  are  rigidified  by  extend- 
ing  integrally  through  the  corners  36  into  the  top  and 
bottom  walls.  The  slots  32  are  provided  to  control  the 
flexibility  of  the  contact  arms  in  order  to  enable  sufficient  35 
elastic  deformation  of  the  arms  during  mating.  The  top, 
bottom  and  side  walls  are  provided  with  an  outer  taper 
40  at  the  mating  end  28  in  order  to  enable  smooth  inser- 
tion  of  the  terminal  through  a  seal.  Large  radii  36 
between  the  top,  bottom  and  side  walls  further  ensure  a  40 
particularly  smooth  insertion  of  the  box-shaped  contact 
section  through  a  seal,  which  is  typically  provided  with 
cylindrical  passages. 

The  contact  protrusions  36  are  embossed  from  the 
side  walls  12,  in  this  embodiment  in  a  substantially  45 
cylindrical  form  extending  orthogonally  to  the  axial 
direction  (A).  The  provision  of  the  protrusions  proximate 
the  mating  end  28  ensures  on  the  one  hand  early  con- 
tact  with  a  mating  terminal,  and  on  the  other  hand  acts 
where  the  flexibility  of  the  contact  arms  is  at  its  greatest,  so 
The  line  contact  of  the  cylindrically  profiled  protrusions 
38  (which  for  example  may  also  have  an  electrical  or  V- 
shaped  profile  extending  transversely)  reduces  specific 
wear  on  a  mating  contact  in  comparison  to  provision  of 
contact  points.  Due  to  the  high  contact  force  that  can  be  55 
provided  by  the  interconnection  of  the  side  and  top  and 
bottom  walls,  a  high  contact  pressure  is  generated 
which  can  advantageously  be  spread  across  the  con- 

tact  "line"  of  the  protrusion  38. 
The  side  walls  12,14  are  further  provided  with  resil- 

ient  locking  lances  42  in  the  shape  of  cantilever  beams 
attached  at  an  attachment  end  43  positioned  roughly 
centrally  between  the  mating  and  connection  ends 
28,30  respectively,  and  extending  therefrom  obliquely 
outwards  to  free  ends  45  directed  towards  the  connec- 
tion  section  4.  The  lances  42  are  resiliently  inwardly 
biasable  for  passage  past  retention  shoulders  in  a  cavity 
of  a  connector  housing  and  for  locking  therebehind  in 
the  fully  assembled  position.  The  lance  42  is  provided 
with  a  seal  passage  in  section  guide  46  in  the  form  of 
extensions  48  extending  laterally  from  lateral  edges  50 
of  the  lance  42  i.e.  extending  transversely  to  the  axial 
direction  (A)  from  the  lateral  edges  50  proximate  the 
free  end  45.  The  extensions  48  are  radiused  such  that 
they  curve  in  from  a  plane  substantially  parallel  to  the 
side  wall  12  to  a  plane  substantially  parallel  or 
approaching  the  plane  of  the  top  and  bottom  walls.  In 
other  words,  the  extensions  48  form  radiused  corners 
similar  to  the  box  corners  36  for  smooth  insertion 
through  a  seal  cavity.  The  purpose  of  the  extensions  48 
is  principally  to  assist  smooth  insertion  of  the  terminal 
contact  section  6  through  a  seal  passage,  in  particular 
to  guide  the  seal  passage  smoothly  over  bulbous 
(rounded)  extraction  guides  52  positioned  axially 
spaced  from  the  lance  in  the  direction  of  the  connection 
section  4. 

There  is  an  extraction  guide  52  extending  from 
each  corner  of  the  base  section  24  such  that  each  seal 
guide  is  partially  formed  from  the  side  walls  12,14  and 
top  and  bottom  walls  16,10  respectively.  The  seal 
extraction  guides  52  extend  from  the  side  walls  12,14  to 
a  distance  from  the  side  wall  substantially  at  or  beyond 
the  distance  of  the  locking  lance  free  end  45  in  order  to 
enable  the  seal  wall  to  pass  over  the  locking  lance  free 
end  45  during  extraction  of  the  terminal  from  the  con- 
nector.  In  this  way,  the  seal  may  smoothly  pass  over  the 
locking  lance  without  damage  to  the  seal  or  the  locking 
lance.  As  the  extraction  guides  52  are  provided  at  cor- 
ners  behind  the  locking  lance  free  end  45,  they  ensure 
guidance  of  the  seal  over  the  corners  47  of  the  locking 
lance  free  end  45.  The  latter  is  particularly  important  as 
the  corners  are  usually  the  most  aggressive  parts  of  the 
locking  lance  in  terms  of  catching  or  digging  into  the 
seal. 

During  insertion,  the  extensions  48  ensure  that  the 
seal  smoothly  passes  over  the  extraction  seal  guides  52 
disposed  behind  the  free  end  45.  The  extensions  48  can 
be  provided  with  tapered  leading  ends  43  facing  the 
mating  end  to  smoothly  guide  the  seal  thereover. 

Referring  now  to  Figures  4-6  another  embodiment 
according  to  this  invention  is  shown  whereby  the  lances 
42  are  provided  without  lateral  seal  insertion  guides  in 
comparison  to  the  embodiment  of  Figures  1-3.  In  both 
embodiments  the  same  numbering  is  used  for  substan- 
tially  identical  features,  where  features  having  the  main 
differences  are  given  a  prime.  The  seal  extraction 
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guides  52'  have  a  bulbous  embossed  shape  similar  to 
the  embodiment  of  Figures  1  -3  and  are  provided  with  a 
rounded  corners  55'.  The  corners  55,55'  of  both  embod- 
iments  join  the  sheared  surface  57  facing  the  mating 
end  28  to  the  sheared  surface  59  that  faces  the  5 
opposed  sheared  surface  of  the  guide  52,52'  on  the 
opposed  side  of  the  locking  lance  42,  the  sheared  side 
59  being  sheared  from  the  side  wall  12.  The  rounded 
corner  55'  provides  a  smoother  corner/edge  to  prevent 
the  extraction  guides  52'  from  damaging  the  seal  during  w 
insertion  of  the  terminal  therethrough.  The  embodiment 
of  Figures  1  -3  could  also  be  provided  with  the  rounded 
corner  55'  of  the  embodiment  of  Figures  4-6. 

The  provision  of  the  seal  extraction  guides  52,52'  of 
both  embodiments,  positioned  axially  behind  the  end  45  is 
of  the  locking  lance  42  enables  a  particularly  compact 
single  piece  electrical  terminal  to  be  provided  for  safe 
insertion  and  extraction  through  a  seal.  The  opposed 
edges  59  of  the  pair  of  the  extraction  guides  52,52'  on 
either  side  wall  can  also  be  used  to  receive  the  retention  20 
protrusion  provided  in  a  housing  cavity  for  engaging  the 
locking  lance  42,  which  enables  secure  location  and 
seating  of  the  terminal  within  a  housing  cavity.  The  seal 
extraction  guides  52,52'  can  advantageously  be 
sheared  from  the  corner  36  joining  the  side  and  bottom  25 
or  top  walls  respectively  that  is  provided  with  a  radiused 
shape  such  that  the  guides  are  also  advantageously 
provided  with  the  rounded  radius  shape.  The  same  fea- 
tures  for  seal  extraction/insertion  described  herein- 
above  could  advantageously  be  applied  to  substantially  30 
cylindrically  shaped  contact  sections  which  face  similar 
problems  of  locking  lance  protection.  Relating  the  above 
description  to  a  square  profiled  contact  section  to  a  sub- 
stantially  circular  profiled  contact  section  can  be 
effected  by  imagining  that  the  radii  of  the  corners  36  are  35 
large  enough  to  join  together  to  form  a  cylinder. 

Claims 

1.  A  single  piece  electrical  terminal  (2)  stamped  and  40 
formed  from  sheet  metal  and  comprising  a  connec- 
tion  section  (4)  and  a  contact  section  (6)  with  a  mat- 
ing  portion  (26)  for  contacting  a  mating  terminal  in 
an  axial  direction  (A)  and  a  base  portion  (24)  having 
a  bottom  wall  (10),  opposed  top  wall  (16),  and  side  45 
walls  (12,14)  forming  a  box  shape,  the  terminal  fur- 
ther  comprising  at  least  one  resilient  locking  lance 
(42)  stamped  out  of  one  of  the  side  walls  and 
extending  from  an  attachment  end  (43)  to  a  free 
end  (45)  obliquely  away  from  the  side  wall  (12),  so 
characterized  in  that  the  base  portion  (24)  further 
comprises  seal  extraction  guides  (52,52')  disposed 
axially  behind  the  locking  lance  free  end  (45)  in  the 
direction  of  the  connection  section  (4)  to  enable 
smooth  extraction  of  the  terminal  through  a  seal  55 
member  passage,  the  extraction  guides  being  in  the 
form  of  protrusions  stamped  out  of  the  base  portion 
to  a  distance  substantially  at  or  beyond  the  locking 

lance  free  end  with  respect  to  the  side  wall. 

2.  The  terminal  of  claim  1  wherein  a  pair  of  seal 
extraction  guides  are  provided  for  each  lance,  one 
seal  extraction  guide  (52,52')  proximate  each  cor- 
ner  (46,47)  of  the  lance  free  end  (45),  the  corners 
defined  by  the  joining  of  the  lance  free  end  (45)  with 
respective  lateral  edges  (50)  of  the  lance. 

3.  The  terminal  of  claim  1  or  2  wherein  the  terminal 
top  and  bottom  walls  extend  into  the  side  walls 
through  rounded  corners  (36),  the  seal  extraction 
guides  being  embossed  out  of  the  corners. 

4.  The  terminal  of  claims  2  or  3  wherein  a  pair  of  the 
seal  extraction  guides  (52,52')  comprise  opposed 
sheared  edges  (59)  forming  a  slot  therebetween  for 
receiving  a  housing  protrusion  therethrough  for 
engagement  with  the  lance. 

5.  The  terminal  of  any  one  of  the  preceding  claims 
wherein  the  locking  lance  is  provided  with  lateral 
extensions  (48)  at  the  free  end  (45)  extending  from 
lateral  edges  (50)  of  the  lance  for  guiding,  during 
insertion  of  a  terminal  through  a  seal,  a  seal  pas- 
sage  wall  over  the  extraction  guides  (52)  situated 
therebehind  with  respect  to  the  axial  direction  (A). 

6.  The  terminal  of  claim  5  wherein  the  lateral  exten- 
sions  (48)  extend  through  a  corner,  from  a  direction 
substantially  parallel  to  the  side  wall  to  a  direction 
approaching  or  substantially  parallel  to  the  top  or 
bottom  wall  respectively. 

7.  The  terminal  of  claim  5  or  6  wherein  the  lateral 
extension  (48)  have  tapered  corners  (53)  facing  a 
mating  end  (28)  of  the  contact  section  (6)  for 
smooth  passage  of  a  seal  therepast  during  inser- 
tion  of  the  terminal  through  a  seal  member. 

8.  The  terminal  of  any  one  of  the  preceding  claims 
wherein  the  mating  portion  (26)  of  the  contact  sec- 
tion  (6)  has  a  substantially  square  cross-sectional 
profile  where  the  cross-section  is  taken  orthogonal 
to  the  axial  direction  (A). 

9.  The  terminal  of  any  one  of  the  preceding  claims 
wherein  the  contact  section  is  substantially  cylindri- 
cal  i.e.  the  cross-sectional  profile  taken  orthogonal 
to  the  axial  direction  (A)  is  substantially  circular. 

10.  The  terminal  of  claim  8  or  9  wherein  the  contact 
section  comprises  axially  extending  slots  (32,34) 
arranged  substantially  centrally  between  opposed 
side  walls  (12,14)  in  top  and  bottom  walls  (16,10) 
respectively,  the  slots  extending  from  a  mating  end 
(28)  of  the  mating  portion  where  the  mating  termi- 
nal  is  received  to  a  position  proximate  the  base  por- 
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tion  (24)  for  increasing  the  suppleness  of  the  side 
walls  (12,14)  with  respect  to  resilient  biasing  apart 
thereof. 

11.  The  terminal  of  claim  8  or  10  wherein  the  side  walls  5 
(12,14)  comprise  embossed  contact  protrusions 
(38)  proximate  the  mating  end  (28),  the  contact  pro- 
trusions  embossed  substantially  across  the  whole 
width  of  the  side  walls  (12,14)  between  top  and  bot- 
tom  walls  (16,10).  10 
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