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Description 

This  invention  relates  to  socket  contact  assem- 
blies  and  relates  more  specifically  to  so-called  closed 
entry  socket  contact  assemblies  and  methods  of  con- 
structing  such  assemblies. 

High  reliability  connectors,  such  as  those  used  in 
defence  applications,  generally  use  socket  contact 
assemblies  with  seamless  exteriors.  A  common  type 
of  socket  assembly,  such  as  shown  in  Figure  1  of  the 
accompanying  drawings,  includes  a  solid  body  with  a 
cavity  formed  by  machining  or  impact  extrusion  to 
form  a  solid  body  with  a  tubular  front.  Slots  are  ma- 
chined  in  the  tubular  front  to  form  forwardly  extending 
tines  which  are  crimped  (permanently  bent)  so  that 
their  front  ends  engage  a  pin  contact  entering  the  cav- 
ity.  A  hood  is  installed  around  the  body  to  protect  the 
tines  and  to  form  a  closed  entry  region  that  limits  the 
size  of  pin  contacts  that  can  enter  between  the  tines. 
While  such  a  closed  entry  socket  assembly  is  reli- 
able,  it  is  expensive  to  manufacture. 

Another  known  type  of  seamless  socket  as 
shown  in  Figure  2  of  the  accompanying  drawings,  in- 
cludes  solid  body  with  a  cylindrical  cavity,  and  a  clip 
formed  of  rolled  sheet  metal  installed  in  the  cavity. 
The  clip  has  rearwardly  extending  tines,  and  the  front 
of  the  clip  forms  a  closed  entry  region.  While  this 
closed  entry  socket  assembly  can  be  manufactured 
at  low  cost,  it  has  the  disadvantage  that  there  is  a  long 
distance  (Y)  between  the  initial  and  final  points  of 
contact  of  the  tines  with  a  pin  contact.  Connectors 
used  in  defence  applications  generally  must  has  a 
short  distance  between  the  initial  and  final  points  of 
contact. 

It  should  be  noted  that  there  are  many  types  of 
very  low  cost  socket  contacts  formed  entirely  of  rolled 
or  folded  pieces  of  sheet  metal  without  any  seamless 
tube  around  them.  However,  such  metal  contacts  are 
subject  to  damage  during  handling,  between  the  time 
they  are  initially  manufactured  and  the  time  they  are 
shipped  to  a  customer  and  installed  by  the  customer 
in  a  connector  housing.  A  socket  contact  assembly 
having  a  seamless  exterior,  a  protected  spring  clip 
therein  with  initial  and  final  points  of  contact  that  are 
close  together,  a  closed  entry  region  at  the  opening 
to  the  cavity  and  capable  of  being  constructed  at  low 
cost  would  be  of  considerable  value. 

According  to  the  present  invention  there  is  provid- 
ed  a  socket  contact  assembly  comprising  an  electri- 
cally  conductive  seamless  barrel  having  an  axis,  a 
rear  end  termination  portion  and  a  front  portion  hav- 
ing  a  wall  forming  a  substantially  cylindrical  cavity 
centred  on  the  axis,  characterised  in  that  the  assem- 
bly  comprises  a  clip  formed  of  a  piece  of  sheet  metal 
rolled  into  a  tube  and  having  forward,  rearward  and 
middle  portions,  the  clip  lying  in  the  barrel  cavity  and 
having  an  axis  coaxial  with  the  barrel  axis,  in  that  the 
clip  middle  portion  has  a  plurality  of  tines,  with  each 

tine  having  a  free  forward  end  ending  in  a  free  tip,  in 
that  each  of  the  tines  has  a  middle  part  extending  in 
a  radially  inward-forward  direction  and  has  a  forward 
part  extending  in  a  radially  outward-forward  direction, 

5  in  that  the  tine  tips  have  a  radially  inner  and  outer 
edges,  with  the  tip  inner  edges  lying  on  an  imaginary 
circle  of  a  first  diameter  and  with  the  radially  inner  di- 
ameter  of  the  forward  clip  portion  being  smaller  than 
the  first  diameter. 

10  Preferably,  the  piece  of  sheet  metal  has  a  re- 
duced  thickness  at  the  tines  and  most  of  the  clip  for- 
ward  portion  has  a  greater  thickness  than  the  tines. 
The  clip  middle  portion  may  have  a  plurality  of  slots 
extending  primarily  parallel  to  the  axis  with  at  least 

15  one  of  the  tines  formed  between  a  pair  of  the  slots. 
In  one  embodiment  of  the  invention  the  piece  of 

sheet  metal  has  outer  and  inner  faces  which  respec- 
tively  form  the  radially  outer  and  inner  surfaces  of  the 
clip  and  in  that  the  tines  have  rear  ends  with  outer  sur- 

20  faces  that  are  flush  with  the  outer  surface  of  the  rear- 
ward  clip  portion  and  with  inner  surfaces  that  are  re- 
cessed  from  the  inner  surface  of  the  rearward  clip 
portion. 

In  one  clip  construction,  the  front  portion  of  the 
25  clip  has  a  flared  forward  part,  with  the  flare  extending 

to  a  smaller  diameter  than  the  rest  of  the  clip.  In  an- 
other  clip  construction,  a  thick  piece  of  sheet  metal 
from  which  the  clip  is  formed,  has  a  reduced  thick- 
ness  at  the  tines,  so  the  thick  front  portion  of  the  clip 

30  can  be  substantially  cylindrical  and  still  have  a  small 
inside  diameter  forming  a  closed  entry  region. 

By  way  of  example  the  present  invention  will  now 
be  described  with  reference  to  the  accompanying 
drawings,  in  which: 

35  Figure  1  is  a  sectional  side  view  of  a  socket  con- 
tact  assembly  constructed  in  accordance  with  the 
prior  art; 
Figure  2  is  a  partial  sectional  view  of  another 
socket  contact  assembly  constructed  in  accor- 

40  dance  with  the  prior  art; 
Figure  3  is  a  partial  sectional  view  of  a  contact  as- 
sembly  constructed  in  accordance  with  the  pres- 
ent  invention,  and  showing  a  square  ended  pin 
contact  partially  installed  therein; 

45  Figure  4  is  a  sectional  side  view  of  the  clip  of  the 
socket  contact  assembly  of  Figure  3; 
Figure  5  is  a  front  elevation  view  taken  on  the  line 
5-5  of  Figure  4; 
Figure  6  is  a  rear  elevation  view  taken  on  the  line 

50  6-6  of  Figure  4; 
Figure  7  is  a  partial  sectional  view  of  a  connector 
which  holds  socket  contact  assemblies  of  the  the 
shown  in  Figure  3; 
Figure  8  is  a  plan  view  of  a  piece  of  sheet  metal 

55  from  which  the  clip  of  Figure  4  is  formed; 
Figure  9  is  a  partial  sectional  view  of  a  socket 
contact  assembly  constructed  in  accordance  with 
another  embodiment  of  the  invention; 
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Figure  1  0  is  a  plan  view  of  a  piece  of  sheet  metal 
from  which  the  clip  of  the  socket  contact  assem- 
bly  of  Figure  9  is  formed; 
Figure  11  is  a  front  elevation  view  of  the  socket 
contact  assembly  of  Figure  9;  and 
Figure  12  is  an  enlarged  sectional  view  of  a  por- 
tion  of  the  socket  contact  assembly  of  Figure  9. 
Referring  to  the  drawings,  Figure  1  illustrates  a 

prior  art  high  reliability  socket  contact  assembly  A 
which  includes  a  socket  body  B  having  a  rearward 
portion  C  with  a  hole  that  receives  a  conductor  D  of  a 
wire  and  is  crimped  at  E  to  hold  the  conductor  in 
place.  The  front  portion  F  of  the  body  has  a  cylindrical 
cavity  G  and  has  slots  H  that  divide  the  front  portion 
into  individual  tines  J.  The  tines  are  crimped  or  per- 
manently  bent  so  that  their  front  ends  are  closer  to- 
gether  than  their  rear  ends  in  order  to  firmly  engage 
a  pin  contact  K.  A  protective  hood  L  press-fitted  on  to 
the  front  portion  of  the  socket  body,  has  a  flare  or 
chamfer  M  which  forms  a  restricted  entry  region  to 
prevent  the  entry  of  large  diameter  pin  contacts  which 
could  press  against  the  tips  N  of  the  tines  and  damage 
them.  When  a  test  pin  contact  with  a  square  end  indi- 
cated  at  O  is  inserted,  it  engages  the  tines  at  an  initial 
point  of  contact  P.  Further  insertion  of  the  imaginary 
square-ended  pin  contact  K  results  in  outward  deflec- 
tion  of  the  contacts  and  engagement  of  the  pin  at  a 
point  Q.  The  initial  and  final  engagement  points  P,  Q 
are  closely  spaced,  which  is  highly  desirable.  The 
length  of  the  pin  contacts  is  preferably  as  short  as 
possible  to  avoid  damage  to  them.  However,  a  consid- 
erable  length  of  contact  is  required  because  the  depth 
of  pin  insertion  varies  with  many  factors  such  as  how 
tight  a  coupling  nut  connecting  two  connectors  to- 
gether  is  turned.  As  a  result,  it  is  important  that  the 
points  P,  Q  lie  close  together.  While  the  socket  as- 
sembly  A  is  highly  reliable,  it  is  expensive  to  manufac- 
ture  because  of  the  cost  of  cutting  the  slots  H,  heat 
treating  the  front  portion  F  of  the  body  B  for  springi- 
ness  of  the  tines  and  annealing  the  rearward  portion 
C  to  permit  crimping  thereof  to  a  wire,  and  forming  a 
hood  L  with  a  seamless  exterior.  Both  the  hood  and 
socket  body  B  must  be  seamless  to  avoid  damage  to 
them  during  handling,  between  the  time  of  manufac- 
turer  and  the  time  when  a  customer  installs  the  con- 
tact  assembly  in  a  connector  housing. 

Figure  2  of  the  drawings  illustrates  another  prior 
art  socket  contact  assembly  R,  which  also  includes  a 
seamless  socket  body  S  that  holds  a  spring  clip  T.  The 
spring  clip  is  formed  of  a  rolled  piece  of  sheet  metal 
with  slots  U  forming  tines  extending  in  a  rearward  di- 
rection.  The  forward  end  W  of  the  clip  serves  as  a 
closed  entry  region  that  limits  the  size  of  contact  pins 
that  can  be  inserted.  An  important  disadvantage  of 
this  type  of  assembly  is  that  the  initial  point  of  contact 
Xwith  a  square  ended  pinO,  is  spaced  a  considerable 
distance  Y  from  the  final  point  of  contact  Z,  which 
makes  this  assembly  unacceptable  in  many  applica- 

tions.  Otherwise,  this  assembly  has  many  advantag- 
es,  because  the  socket  body  with  a  simple  cylindrical 
cavity  can  be  constructed  at  low  cost,  and  because 
the  rolled  sheet  metal  clip  T  can  also  be  constructed 

5  and  installed  at  low  cost. 
Referring  now  to  Figure  3  of  the  drawings,  this  il- 

lustrates  a  portion  of  a  socket  contact  assembly  1  0  of 
the  present  invention.  The  assembly  includes  a  seam- 
less  body  or  barrel  12  having  a  forward  portion  14 

10  with  a  largely  cylindrical  cavity  16  open  to  the  front 
end  18  of  the  barrel.  The  assembly  also  includes  a 
spring  clip  20  installed  in  the  cavity  of  the  barrel,  and 
designed  to  make  contact  with  a  pin  contact  22  of  a 
typical  type  having  a  well  rounded  end,  or  even  a  test 

15  contact  with  a  square  end  indicated  at  24.  The  barrel 
12  is  similar  to  those  of  the  prior  art,  in  that  it  is  formed 
of  solid  metal  stock  such  as  a  metal  rod,  with  the  cav- 
ity  16  formed  by  machining  or  impact  extrusion  to 
form  a  sturdy  seamless  barrel  that  can  be  handled 

20  without  damaging  the  spring  clip.  It  is  noted  that  the 
barrel  has  a  wire  terminating  rear  portion  26  which 
may  be  similar  to  those  of  the  prior  art,  such  as  shown 
at  C  in  Figure  1  ,  for  receiving  and  crimping  around  a 
wire  conductor  or  which  may  be  of  another  type. 

25  The  barrel  12  and  spring  clip  20  are  coaxial  at  an 
axis  30.  The  clip  has  a  rearward  portion  32  which 
presses  firmly  against  the  walls  of  the  barrel  cavity  1  6 
(at  its  dimples  102),  a  middle  portion  34  that  extends 
forwardly  in  the  direction  of  arrow  F  from  the  rearward 

30  portion,  and  a  forward  portion  36  that  also  presses 
firmly  against  the  inside  of  the  cavity.  The  middle  por- 
tion  34  of  the  clip  has  a  plurality  of  slots  40  that  divide 
it  into  four  tines  42a-42d. 

Each  tine  has  a  rear  part  50  supported  on  the 
35  rearward  portion  32  of  the  clip.  Each  tine  also  has  a 

middle  part  52  that  has  been  bent  or  crimped  to  ex- 
tend  at  a  forward-inward  incline,  that  is  with  a  radially 
inward  (toward  axis  30)-forward  directional  compo- 
nent,  so  that  progressively  forward  locations  are  pro- 

40  gressively  closer  to  the  axis  30.  Each  tine  also  has  a 
forward  part  54  extending  at  a  forward-outward  in- 
cline,  that  is,  with  a  radially  outward-forward  direc- 
tional  component,  and  ending  in  a  tip  56.  The  tip  56 
has  radially  inner  and  outer  edges  60,62. 

45  The  point  64  where  the  radially  inner  surface  of 
the  middle  and  forward  parts  52,54  meet,  is  the  point 
where  the  tine  engages  the  fully  inserted  pin  contact 
22.  A  point  66  along  the  forward  part  54  of  the  tine,  is 
the  point  where  a  square  end  24  of  a  test  contact  will 

so  initially  engage  the  tine.  The  distance  70  between  the 
initial  and  final  points  of  engagement,  is  relatively 
small,  such  as  less  than  1/4th  the  diameter  of  the  pin 
contact  22,  and  therefore  meets  the  requirements  for 
such  distance  as  previously  discussed. 

55  The  forward  portion  36  of  the  clip  forms  a  closed 
entry  region  72  that  limits  the  size  (diameter)  of  pin 
contact  22  that  can  be  inserted  into  the  socket  assem- 
bly.  The  closed  entry  region  lies  on  an  imaginary  cir- 

3 
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cle  of  a  diameter  74,  which  prevents  the  passage  of 
pin  contacts  of  a  diameter  greater  than  the  diameter 
74.  If  the  reduced  diameter  closed  entry  region  74 
were  not  provided,  then  a  pin  contact  with  a  substan- 
tially  square  end  and  of  a  relatively  large  diameter 
could  be  inserted  into  the  assembly  and  engage  the 
inner  edges  60  of  the  tines.  Then,  instead  of  deflect- 
ing  the  tines  outwardly,  the  pin  contact  would  crumple 
the  tines  in  a  column-like  collapse,  and  thereby  dam- 
age  the  contact  assembly.  The  radially  inner  edges  60 
of  the  tips  56  lie  on  an  imaginary  circle  of  a  diameter 
76.  The  diameter  74  of  the  closed  entry  region  72 
should  be  as  small  as,  and  preferably  smaller  than  the 
diameter  76  of  a  circle  on  which  the  tip  inner  edges  60 
lie,  to  protect  the  tines. 

The  forward  portion  36  of  the  clip  includes  a 
flared  front  part  80  with  radially  inner  and  outer  sur- 
faces  82,  84  that  are  both  tapered  at  a  forward-out- 
ward  incline  (i.e.  in  a  radially  inward-rearward  direc- 
tion).  Both  inner  and  outer  surfaces  82,84  are  tapered 
due  to  the  fact  that  the  clip  is  formed  from  sheet  metal 
so  its  opposite  faces  are  parallel.  The  rear  end  of  the 
flared  front  part  80  forms  the  closed  entry  region  72. 
The  clip  forward  portion  also  includes  a  middle  part 
86  extending  rearwardly  from  the  region  72  and  ta- 
pered  at  a  forward-inward  incline  (i.e.  in  a  radially  out- 
ward-rearward  direction)  at  both  its  inner  and  outer 
surfaces  90,92.  The  forward  portion  also  includes  a 
rear  part  94  which  is  substantially  cylindrical  and 
which  presses  firmly  against  the  inner  walls  of  the 
barrel  cavity  16. 

The  flared  front  part  80  provides  a  good  guide 
surface  for  guiding  a  pin  contact  through  the  closed 
entry  regions  72.  The  change  in  diameter  along  the 
flare  is  a  plurality  of  times  greater  than  the  thickness 
of  the  sheet  metal.  The  closed  entry  region  72 
smoothly  guides  the  contacts  into  the  rest  of  the  clip, 
because  it  has  a  smoothly  rounded  surface  (with  a  ra- 
dius  of  curvature  greater  than  the  thickness  of  the 
sheet  metal)  where  the  front  and  middle  parts  80,86 
meet.  It  is  noted  that  the  outside  surface  of  the  clip  at 
the  point  96  directly  outside  the  closed  entry  region 
72,  has  a  smaller  diameter  than  most  of  the  rest  of  the 
clip  and  of  the  walls  of  the  cavity  16.  The  front  of  the 
barrel  has  a  tapered  surface  1  00  that  matches  the  ta- 
per  of  the  clip  flared  front  part  80  to  securely  back  it 
up. 

The  rearward  portion  32  of  the  clip  has  four  dim- 
ples  102  that  project  radially  outwardly  from  sur- 
rounding  areas  of  the  rearward  portion,  and  which 
press  firmly  against  the  walls  of  the  cavity.  The  clip  is 
held  in  place  in  the  cavity  at  its  rearward  portion  by 
the  four  dimples  102,  and  at  its  forward  portion  36  by 
the  rear  part  94  thereof  which  presses  firmly  against 
the  walls  of  the  cavity.  Additional  holding  power  can 
be  provided  by  radially  inwardly  deforming  the  barrel 
at  the  location  110,  to  form  an  inward  projection  112 
of  the  cavity  walls.  The  projection  112  lies  around  the 

inwardly  projecting  bump  or  closed  end  region  72  of 
the  clip  where  the  outer  surface  96  has  a  smaller  di- 
ameter  than  that  of  the  walls  of  the  cavity  without  the 
projection  112.  The  projection  112  can  be  in  the  form 

5  of  a  plurality  of  depressions,  or  alternately  can  be  in 
the  form  of  a  continual  ring-shaped  depression 
around  the  circumference  of  the  barrel. 

Figure  8  illustrates  a  flat  piece  of  sheet  metal  114 
which  can  be  rolled  up  to  form  the  clip  20  of  Figures 

10  3  and  4.  The  flat  piece  of  sheet  metal  has  a  largely 
constant  width  along  the  rearward  and  middle  por- 
tions  32,34,  but  the  forward  portion  36  has  a  greater 
width,  at  least  along  the  flared  front  part  80  where  the 
sheet  has  a  progressively  greater  width  at  progres- 

15  sively  more  forward  locations  in  the  direction  F.  The 
sheet  metal  is  initially  cut  from  a  larger  sheet.  The 
slots  40  are  cut  in  the  sheet  metal  to  extend  in  forward 
and  rearward  directions  F  and  R,  and  lancing  cuts  116 
are  formed  at  the  forward  end  of  locations  between 

20  adjacent  pairs  of  slots,  to  form  the  tines  42a-42d. 
Also,  depressions  are  formed  to  leave  the  dimples 
1  02.  Then  the  piece  of  sheet  metal  is  rolled  to  form  a 
clip.  As  shown  in  Figure  6,  before  the  clip  is  installed, 
there  is  a  gap  118  at  the  opposite  sides  of  the  rolled 

25  sheet  metal.  However,  the  width  of  the  sheet  metal  is 
closely  controlled  with  respect  to  the  diameter  of  the 
barrel  cavity  so  that  as  the  clip  is  inserted  into  the  cav- 
ity  the  gap  116  is  closed  at  least  at  the  rear  part  94  of 
the  front  portion.  As  a  result,  the  rear  part  94  presses 

30  firmly  against  the  walls  of  the  cavity  to  hold  the  clip 
in  place  (in  addition  to  the  pressure  of  the  dimples 
against  the  cavity  walls). 

After  the  clips  are  installed  in  the  barrels,  the  re- 
sulting  socket  contact  assemblies  are  placed  inacon- 

35  tainer  and  shipped  to  a  customer.  The  customer  then 
loads  the  contact  assemblies  into  an  insulative  hous- 
ing  such  as  shown  at  120  in  Figure  7.  Where  the  wire 
termination  rearward  portions  26  of  the  barrels  are  to 
be  crimped  to  conductors  as  in  Figure  1,  the  conduc- 

40  tors  will  be  first  inserted  and  crimped  in  place  before 
the  contact  assemblies  are  inserted  into  holes  121  of 
the  housing  120  of  a  connector  122.  The  contact  as- 
semblies  can  encounter  considerable  handling  when 
they  are  removed  from  a  shipping  container,  loaded 

45  in  apparatus  for  terminating  their  rearward  portions, 
and  inserted  into  the  connector  housing.  The  fact  that 
the  barrel  is  seamless  and  has  thick  walls,  and  com- 
pletely  surrounds  the  clip  20,  results  in  high  reliability 
that  the  installed  contact  assembly  will  function  well 

so  if  it  has  been  initially  manufactured  without  defects. 
In  one  specific  contact  assembly  of  the  type  illu- 

strated  in  Figure  3  that  has  been  designed,  the  barrel 
has  an  outer  diameter  of  1  .93  mm  (0.076  inch),  the 
clip  is  designed  to  accept  pin  contacts  of  a  diameter 

55  of  1  .02  mm  (0.040  inch),  and  the  distance  70  between 
the  initial  and  final  points  of  contact  is  0.15  mm  (0.006 
inch).  The  clip  is  heavily  gold  plated,  while  the  barrel 
is  only  thinly  gold  plated.  The  gold  plating  of  the  barrel 

4 
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makes  it  difficult  to  inwardly  deform  the  front  end  of 
the  barrel  to  use  that  as  a  closed  entry  region,  as  such 
deformation  of  a  small  diameter  barrel  could  crack  the 
plating. 

While  the  contact  assembly  of  Figure  3  is  of  rel- 
atively  simple  design,  and  can  be  manufactured  at 
low  cost  once  tooling  is  made,  it  tends  to  require  rel- 
atively  costly  tooling  to  roll  the  piece  of  sheet  metal 
114  because  of  the  fact  that  its  front  part  is  of  tapered 
width.  Figures  9-11  illustrate  another  socket  contact 
assembly  constructed  in  accordance  with  the  inven- 
tion  which  can  be  constructed  with  lower  cost  tooling. 

The  contact  assembly  130  of  Figure  9  has  a 
seamless  barrel  132  formed  by  machining  or  impact 
extrusion  of  solid  metal  stock,  and  has  a  clip  134  lying 
in  a  cavity  136  formed  in  the  forward  portion  138  of 
the  barrel.  The  clip  is  formed  of  a  piece  of  sheet  metal, 
but  the  tines  140  are  of  a  smaller  thickness  142  than 
the  rest  of  the  sheet  metal  and  specifically  are  less 
than  the  thickness  144  of  a  forward  portion  146  of  the 
clip.  The  greater  thickness  144  of  the  forward  portion, 
results  in  the  radially  inner  surface  150  (radially 
means  with  respect  to  the  axis  1  52  of  the  barrel  and 
clip)  having  a  diameter  153  equal  to  or  (preferably) 
smaller  than  an  imaginary  circle  on  which  lie  the  ra- 
dially  inner  edges  154  of  the  tine  tips  156.  The  rear- 
ward  parts  160  of  the  tines  have  the  same  radially  out- 
er  diameter  as  the  adjacent  rearward  portion  162  and 
of  the  forward  portion  146.  However,  the  tine  rear- 
ward  parts  160  have  inner  surfaces  164  of  greater  di- 
ameter  than  the  clip  rearward  portion  162.  This  re- 
sults  in  the  tines  extending  at  a  greater  angle  or  in- 
cline  from  the  axis  1  52  for  a  contact  point  1  66  of  given 
initial  inside  diameter  (before  a  pin  is  inserted).  The 
middle  and  forward  parts  170,  172  of  the  tines  are 
similar  to  those  of  the  clip  of  Figure  3.  The  extreme 
front  end  of  the  clip  at  174  is  preferably  bevelled.  Al- 
though  the  bevelled  portion  174  is  not  bevelled  over 
as  great  a  difference  in  diameter  as  the  clip  of  Figure 
3,  the  clip  134  of  Figure  9  can  be  constructed  with 
simpler  tooling. 

Figure  10  illustrates  a  piece  of  flat  sheet  material 
1  80  from  which  the  clip  of  Figure  9  can  be  construct- 
ed.  The  piece  of  sheet  metal  can  be  cut  as  a  rectangle 
from  a  larger  sheet.  Then  slots  1  82  are  formed  in  the 
sheet,  with  slot-like  indentations  184  at  the  opposite 
sides  of  the  sheet.  A  next  step  is  to  apply  a  punch  hav- 
ing  the  shape  indicated  at  186,  to  areas  that  include 
the  tines  140a-140d.  The  punch  is  pressed  with  suf- 
ficient  force  to  reduce  the  thickness  of  a  correspond- 
ing  area  190  of  the  sheet,  with  most  of  the  area  to  form 
a  tine.  An  initially  thick  sheet  such  as  of  0.15  mm 
(0.006  inch)  may  be  used,  with  the  punch  decreasing 
the  thickness  to  perhaps  0.10  mm  (0.004  inch).  After 
the  punch  has  been  applied,  areas  such  as  192  on 
either  side  of  the  tine,  which  have  been  extended  by 
the  punching  operation,  are  trimmed  away.  The  next 
step  is  to  lance  cut  the  sheet  at  the  locations  194  to 

form  the  tine  ends.  The  next  step  is  to  bend  or  crimp 
the  tines  such  as  140a  to  the  configurations  shown  in 
Figure  9.  Then,  the  piece  of  sheet  metal  180  is  rolled 
into  a  tubular  shape. 

5  The  rolling  of  the  piece  of  sheet  metal  180  (i.e. 
bending  substantially  all  portions  about  an  axis,  as 
opposed  to  making  a  few  sharp  90  bends  into  a 
square  cross-section)  can  be  relatively  easily  accom- 
plished  because  its  forward  and  rearward  ends  are  of 

10  substantially  the  same  width.  After  rolling,  the  clip  is 
installed  in  the  cavity  of  the  barrel  132.  The  width  of 
the  piece  of  sheet  metal  is  closely  controlled  so  when 
rolled  and  inserted,  the  rearward  portion  162  and  for- 
ward  portion  146  of  the  clip  press  firmly  against  the 

15  walls  of  the  barrel  cavity  to  hold  the  clip  in  place.  As 
shown  in  Figure  11,  the  opposite  sides  of  the  sheet 
metal  abut  one  another  at  the  location  196. 

Figure  12  illustrates  a  portion  of  the  spring  clip  of 
Figure  9.  The  clip  may  be  formed  of  sheet  metal  most 

20  of  which  has  a  thickness  200  of  0.15  mm  (0.006  inch), 
and  with  tines  140  of  a  thickness  202  of  0.10  mm 
(0.004  inch).  The  radially  inner  edge  154  of  the  tine  tip 
lies  radially  outward  of  the  inner  face  150  of  the  thick 
forward  clip  portion  146,  by  a  distance  204  which  is 

25  a  minimum  of  .025  mm  (0.001  inch)  (at  least  2%  of  the 
inside  diameter  153  of  the  closed  entry  region).  The 
outer  edge  206  of  the  tine  tip  can  deflect  outwardly  by 
a  distance  210  of  0.10  mm  (0.004  inch).  The  contact 
point  166  can  be  deflected  outwardly  by  up  to  0.127 

30  mm  (0.005  inch)  (0.027  mm  (0.001  inch)  more  than 
distance  210)  before  the  tine  is  permanently  set.  The 
clip  is  designed  to  receive  pin  contacts  of  a  nominal 
diameter  of  1  .02  mm  (0.040  inch),  and  a  maximum  di- 
ameter  of  1.041  mm  (0.041  inch).  The  closed  entry  re- 

35  gion  (150  in  Figure  9)  has  a  diameter  152  of  1.12  mm 
(0.044  inch)  with  a  tolerance  of  .025  mm  (0.001  inch). 

Claims 
40 

1.  A  socket  contact  assembly  (10,130)  comprising 
an  electrically  conductive  seamless  barrel 
(12,132)  having  an  axis  (30,152)  a  rear  end  ter- 
mination  portion  (26)  and  a  front  portion  (14,138) 

45  having  a  wall  forming  a  substantially  cylindrical 
cavity  centred  on  the  axis,  characterised  in  that 
the  assembly  comprises  a  clip  (20,1  34)  formed  of 
a  piece  of  sheet  metal  (114,180)  rolled  into  a  tube 
and  having  forward  (36,146),  rearward  (32,  162) 

so  and  middle  (34,170)  portions,  the  clip  lying  in  the 
barrel  cavity  (16,1  36)  and  having  an  axis  (30,  1  52) 
coaxial  with  the  barrel  axis,  in  that  the  clip  middle 
portion  has  a  plurality  of  tines  (42,140),  with  each 
tine  (42,140)  having  a  free  forward  end  (54,172) 

55  ending  in  a  free  tip  (56,156),  in  that  each  of  the 
tines  has  a  middle  part  (52,1  70)  extending  in  a  ra- 
dially  inward-forward  direction  and  has  a  forward 
part  (54,172)  extending  in  a  radially  outward-for- 

5 
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ward  direction,  in  that  the  tine  tips  (56,156)  have 
a  radially  inner  (60,154)  and  outer  (62,206) 
edges,  with  the  tip  inner  edges  (60,154)  lying  on 
an  imaginary  circle  of  a  first  diameter  and  with  the 
radially  inner  diameter  (150)  of  the  forward  clip 
portion  (36,146)  being  smallerthan  the  firstdiam- 
eter. 

2.  A  socket  contact  assembly  as  claimed  in  claim  1  , 
characterised  in  that  the  piece  of  sheet  metal 
(180)  has  a  reduced  thickness  (202)  at  the  tines 
(140). 

3.  A  socket  contact  assembly  as  claimed  in  claim  2, 
characterised  in  that  most  of  the  clip  forward  por- 
tion  (146)  has  a  greater  thickness  than  the  tines 
(140). 

4.  A  socket  contact  assembly  as  claimed  in  any  one 
of  claims  1  to  3,  characterised  in  that  the  clip  mid- 
dle  portion  has  a  plurality  of  slots  (182)  extending 
primarily  parallel  to  the  axis  (152)  with  at  least 
one  of  the  tines  (42,140)  formed  between  a  pair 
of  the  slots. 

5.  A  contact  assembly  as  claimed  in  any  one  of 
claims  1  to  4,  characterised  in  that  the  piece  of 
sheet  metal  (114)  has  outer  and  inner  faces  which 
respectively  form  the  radially  outer  and  inner  sur- 
faces  of  the  clip  (134)  and  in  that  the  tines  (140) 
have  rear  ends  (160)  with  outer  surfaces  that  are 
flush  with  the  outer  surface  of  the  rearward  clip 
portion  (162),  and  with  inner  surfaces  (164)  that 
are  recessed  from  the  inner  surface  of  the  rear- 
ward  clip  portion. 

6.  A  socket  contact  assembly  as  claimed  in  claim  1  , 
characterised  in  that  the  wall  (16)  of  the  barrel 
cavity  lies  closely  around  the  clip  forward  portion 
(36)  to  prevents  its  expansion  and  to  protect  the 
clip  (20)  during  handling  of  the  contact  assembly, 
and  the  clip  forward  portion  (36)  presses  against 
the  cavity  walls  (16)  to  securely  hold  the  clip  (20) 
in  the  cavity,  the  clip  forward  portion  (36)  forming 
a  closed  entry  region  that  has  an  inside  diameter 
at  least  as  small  as  the  first  imaginary  circle  on 
which  the  tip  inner  edges  (60)  lie  as  the  clip  for- 
ward  portion  (36)  presses  against  said  barrel  cav- 
ity  walls  (16),  the  sheet  metal  clip  forward  portion 
includes  a  flared  front  part  (80)  with  radially  inner 
(82)  and  outer  (92)  surfaces  that  are  both  tapered 
in  a  radially  inward-rearward  direction,  and  the 
flared  front  part  has  a  rear  end  with  a  smaller  in- 
side  diameter  than  the  diameter  of  the  first  imag- 
inary  circle  which  lies  on  the  tip  inner  edges,  the 
clip  forward  portion  also  includes  a  middle  part 
(86)  extending  rearwardly  from  the  rear  end  of 
the  flared  front  part  with  this  middle  part  having 

radially  inner  (90)  and  outer  (96)  surfaces  that  are 
both  tapered  in  a  radially  inward-rearward  direc- 
tion,  the  inner  surface  of  the  forward  portion 
forming  the  closed  entry  region  at  an  intersection 

5  between  the  flared  front  part  and  the  tapered 
middle  part. 

7.  A  contact  assembly  as  claimed  in  claim  6,  char- 
acterised  in  that  the  flared  front  part  (80)  of  the 

10  clip  (20)  has  a  front  end  of  greater  diameter  than 
any  other  part  of  the  clip,  and  the  barrel  front  por- 
tion  has  a  tapered  front  part  (100)  that  matches 
and  abuts  the  radially  outer  surface  (84)  of  the 
clip  flared  front  part  (80). 

15 
8.  A  contact  assembly  as  claimed  in  claim  6  or  7, 

characterised  in  that  the  clip  forward  portion  (36) 
includes  a  cylindrical  part  extending  rearward  of 
the  middle  part  (86)  and  forward  of  the  tine  for- 

20  ward  parts  (54)  and  pressing  firmly  against  the 
walls  of  the  cavity  (16). 

9.  A  socket  contact  assembly  as  claimed  in  claim  1  , 
characterised  in  that  the  cavity  (16)  has  a  front 

25  end  (18)  which  is  tapered  in  a  radially  outwardly- 
forward  direction  and  wherein  the  clip  forward 
portion  (36)  presses  radially  outwardly  against 
the  barrel,  and  the  clip  forward  portion  has  a  front 
part  (80)  flared  in  a  radially  outward-forward  di- 

30  rection  and  abutting  the  barrel  tapered  front  end, 
the  middle  part  extending  from  the  rear  end  of  the 
flared  front  part  in  a  radially  outward-rearward  di- 
rection,  and  a  close  entry  region  is  formed  at  the 
intersection  of  the  front  and  middle  parts  which 

35  closed  entry  region  has  an  inside  diameter  that  is 
less  than  said  first  diameter. 

10.  A  contact  assembly  as  claimed  in  claim  9,  char- 
acterised  in  that  the  clip  forward  portion  (36)  has 

40  a  substantially  cylindrical  rear  part  (94)  extending 
forward  of  the  tines  and  pressing  firmly  against 
the  wall  of  the  cavity  (16). 

11.  A  socket  contact  assembly  as  claimed  in  any  one 
45  of  claims  1,6,7,8,9  or  10,  characterised  in  that  the 

clip  (20)  is  rolled  from  a  sheet  of  metal  (114)  which 
when  lying  flat  before  it  is  rolled,  has  a  substan- 
tially  constant  width  except  at  a  front  part  (80)  of 
the  forward  portion  where  the  sheet  has  a  pro- 

50  gressively  greater  width  at  progressively  more 
forward  locations. 

Patentanspruche 
55 

1.  Eine  Buchsenkontaktgruppe  (10,130),  die  einen 
elektrisch  leitfahigen  nahtlosen  Korper  (12,132) 
umfalit,  welcher  eine  Achse  (30,152),  einen  An- 

6 
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schlulibereich  am  hinteren  Ende  (26)  und  einen 
vorderen  Bereich  (14,138)  mit  einer  Wand  be- 
sitzt,  die  einen  im  wesentlichen  zylindrischen 
Hohlraum  bildet,  der  urn  die  Achse  zentriert  ist, 
dadurch  gekennzeichnet, 
daft  die  Baugruppe  einen  Clips  (20,134),  deraus 
einem  Stuck  rohrenformig  gewalzten  Blechs 
(114,180)  besteht,  und  vordere  (36,146),  hintere 
(32,162)  und  mittlere  (34,170)  Teilbereiche  urn- 
falit,  wobei  der  Clips  im  Hohlraum  (16,136)  des 
Korpers  liegtund  eine  Achse  (30,152)  besitzt,  die 
koaxial  mit  der  Achse  des  Korpers  verlauft,  wobei 
der  mittlere  Teilbereich  des  Clipses  mehrere  Zin- 
ken  (42,140)  hat,  wobei  jederZinken  (42,140)  ein 
freies  vorderes  Ende  (54,172)  besitzt,  das  als 
freie  Spitze  (56,156)  endet,  wobei  jederZinken 
ein  Mittelteil  (52,170),  das  sich  in  einer  radial 
nach  innen  und  vom  verlaufende  Richtung  er- 
streckt,  und  ein  Vorderteil  (54,172),  das  sich  in  ei- 
ne  radial  nach  aulien  und  vom  verlaufende  Rich- 
tung  erstreckt,  hat,  wobei  die  Spitzen  (56,156) 
der  Zinken  radial  verlaufende  Innen-  (60,154) 
und  Aulienkanten  (62,206)  haben,  wobei  die  In- 
nenkanten  (60,154)  auf  einem  imaginaren  Kreis 
mit  einem  ersten  Durchmesser  liegen,  wobei  der 
radial  verlaufende  Innendurchmesser  (150)  des 
vorderen  Bereiches  (36,146)  des  Clipses  kleiner 
als  der  erste  Durchmesser  ist. 

2.  Eine  Buchsenkontaktgruppe  nach  Anspruch  1, 
dadurch  gekennzeichnet, 
dali  das  Blechstuck  (1  80)  an  den  Zinken  (140)  ei- 
ne  verringerte  Starke  (202)  hat. 

3.  Eine  Buchsenkontaktgruppe  nach  Anspruch  2, 
dadurch  gekennzeichnet, 
dali  der  Groliteil  des  vorderen  Bereiches  (146) 
eine  groliere  Starke  als  die  Zinken  (140)  hat. 

4.  Eine  Buchsenkontaktgruppe  nach  einem  der  An- 
spruche  1  bis  3,  dadurch  gekennzeichnet, 
dali  der  Mittel  bereich  des  Clipses  mehrere 
Schlitze  (182)  hat,  die  sich  hauptsachlich  parallel 
zur  Achse  (152)  erstrecken,  wobei  mindestens 
ein  Zinken  (142,140)  zwischen  jeweils  zwei 
Schlitzen  ausgebildet  ist. 

5.  Eine  Kontaktgruppe  nach  einem  der  Anspruche  1 
bis  4,  dadurch  gekennzeichnet, 
dali  das  Blechstuck  (114)  Aulien-  und  Innenfla- 
chen  hat,  die  jeweils  die  radial  verlaufenden  Au- 
lien-  und  Innenflachen  des  Clipses  (134)  bilden, 
und  dali  die  Zinken  140  hintere  Enden  (160)  mit 
Aulienflachen  haben,  welche  mit  der  Aulienfla- 
che  des  ruckwartigen  Clipsbereiches  (162)  und 
mit  Innenflachen  (164),  die  von  der  Innenflache 
des  ruckwartigen  Clipsbereiches  ausgespart 
sind,  bundig  sind. 

6.  Eine  Buchsenkontaktgruppe  nach  Anspruch  1, 
dadurch  gekennzeichnet, 
dali  die  Wand  (16)  des  Korperhohlraums  eng  am 
vorderen  Bereich  (36)  des  Clips  liegt,  urn  seine 

5  Ausdehnung  zu  verhindem  und  urn  den  Clips  (20) 
wahrend  der  Handhabung  der  Kontaktbaugruppe 
zu  schutzen,  und  der  vordere  Bereich  (36)  des 
Clipses  druckt  gegen  die  Wande  (16)  des  Hohl- 
raums,  urn  den  Clips  (20)  sicher  im  Hohlraum 

10  festzuhalten,  wobei  der  vordere  Bereich  (36)  des 
Clipses  eine  geschlossene  Eintrittsregion  bildet, 
die  einen  Innendurchmesser  hat,  der  mindestens 
so  kleinwie  der  erste  imaginare  Kreis  ist,  auf  dem 
die  Innenkanten  (60)  der  Spitze  liegen,  wenn  der 

15  vordere  Clipsbereich  (36)  gegen  die  Wande  (16) 
des  Korpemohlraums  druckt,  der  vordere  Bereich 
des  Blechclipses  hat  ein  aufgeweitetes  vorderes 
Teil  (80)  mit  radial  verlaufenden  Innen-  (82)  und 
Aulienflachen  (92),  die  beide  mit  einer  radial 

20  nach  innen  hinten  verlaufenden  Richtung  ko- 
nisch  zulaufen,  und  das  aufgeweitete  Vorderteil 
hat  ein  hinteres  Ende  mit  einem  kleineren  Innen- 
durchmesser  als  der  Durchmesser  des  ersten 
imaginaren  Kreises,  der  auf  den  Innenkanten  der 

25  Spitze  liegt,  der  vordere  Bereich  des  Clipses  hat 
auch  ein  mittleres  Teil  (86),  das  sich  vom  hinteren 
Ende  des  aufgeweiteten  Teils  erstreckt,  wobei 
dieses  mittlere  Teil  radial  verlaufende  Innen-  (90) 
und  Aulienflachen  (96)  hat,  die  beide  in  einer  ra- 

30  dial  nach  hinten  aulien  verlaufenden  Richtung 
konisch  zulaufen,  die  Innenflache  des  vorderen 
Bereiches  bildet  die  geschlossene  Eintrittsregion 
bei  einem  Schnittpunkt  zwischen  dem  aufgewei- 
teten  Vorderteil  und  dem  konischen  mittleren 

35  Teil. 

7.  Eine  Kontaktgruppe  nach  Anspruch  6,  dadurch 
gekennzeichnet, 
dali  das  aufgeweitete  Vorderteil  (80)  des  Clipses 

40  (20)  ein  vorderes  Ende  hat,  dessen  Durchmesser 
grolier  als  jedes  andere  Clipsteil  ist,  und  dali  der 
vordere  Bereich  des  Korpers  ein  konisch  zulau- 
fendes  vorderes  Teil  (100)  hat,  das  zu  der  radial 
verlaufenden  Aulienflache  (84)  des  aufgeweite- 

45  ten  Clipsvorderteils  (80)  palit  und  gegen  sie 
stolit. 

8.  Eine  Kontaktgruppe  nach  Anspruch  6  oder  7,  da- 
durch  gekennzeichnet, 

so  dali  der  vordere  Bereich  (36)  des  Clipses  ein  zy- 
lindrisches  Teil  besitzt,  das  nach  sich  hinter  das 
mittlere  Teil  (86)  und  vor  die  vorderen  Teile  (54) 
der  Zinken  erstreckt  und  fest  gegen  die  Wande 
des  Hohlraums  (16)  druckt. 

55 
9.  Eine  Buchsenkontaktgruppe  nach  Anspruch  1, 

dadurch  gekennzeichnet, 
dali  der  Hohlraum  (16)  ein  vorderes  Ende  (18) 
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hat,  das  in  einer  radial  nach  aulien  und  vom  ver- 
laufenden  Richtung  konisch  zulauft,  wobei  der 
vordere  Bereich  (36)  des  Clipses  radial  nach  au- 
lien  gegen  den  Korper  druckt  und  der  vordere 
Clipsbereich  ein  vorderes  Teil  (80)  hat,  das  in  ei- 
ner  radial  nach  aulien  und  vom  verlaufenden 
Richtung  aufgeweitet  ist  und  gegen  das  konisch 
zulaufende  vordere  Ende  des  Korpers  stolit,  wo- 
bei  das  mittlere  Teil  sich  vom  hinteren  Ende  des 
aufgeweiteten  Vorderteils  in  einer  radial  nach  au- 
lien  und  hinten  verlaufenden  Richtung  erstreckt, 
und  es  wird  eine  geschlossene  Eintrittsregion  am 
Schnittpunkt  des  vorderen  und  des  mittleren  En- 
des  gebildet,  die  einen  Innendurchmesser  hat, 
der  kleiner  als  der  genannte  erste  Durchmesser 
ist. 

10.  Eine  Kontaktgruppe  nach  Anspruch  9,  dadurch 
gekennzeichnet, 
dali  der  vordere  Bereich  (36)  des  Clipses  ein  im 
wesentlichen  zylindrisches  hinteres  Teil  (94)  hat, 
das  sich  vor  den  Zinken  erstreckt  und  fest  gegen 
die  Wand  des  Hohlraums  (16)  druckt. 

11.  Eine  Buchsenkontaktgruppe  nach  einem  der  An- 
spruche  1,  6,  7,  8,  9  oder  10,  dadurch  gekenn- 
zeichnet, 
dali  der  Clips  (20)  durch  Walzen  eines  Bleches 
(114)  gebildet  wird,  das,  wenn  es  vor  dem  Walzen 
flach  liegt,  eine  im  wesentlichen  konstante  Breite 
hat,  ausgenommen  am  vorderen  Teil  (80)  des 
vorderen  Bereiches,  wo  das  Blech  umso  breiter 
wird,  je  weiter  nach  vom  die  Stellen  liegen. 

Revendications 

1.  Ensemble  de  contact  (10,  130)  de  prise  femelle 
comprenant  un  cylindre  sans  soudure  (12,  132) 
conducteurde  I'electricite  ayant  un  axe  (30,  152), 
une  partie  terminale  (26)  a  I'extremite  arriere  et 
une  partie  frontale  (14,  138)ayant  une  paroi  qui 
forme  une  cavite  sensiblement  cylindrique  cen- 
tree  sur  I'axe,  caracterise  en  ce  que  I'ensemble 
comprend  une  pince  (20,  134)  formee  d'une  pie- 
ce  de  metal  en  feuille  (114,  180)  enroulee  sous 
forme  de  tube  et  presentant  des  parties  avant 
(36,  146),  arriere  (32,  162)  et  centrale  (34,  170), 
la  pince  reposant  dans  la  cavite  (16,  136)  du  cy- 
lindre  et  ayant  un  axe  (30,  1  52)  coaxial  avec  I'axe 
du  cylindre,  en  ce  que  la  partie  centrale  de  la  pin- 
ce  presents  une  serie  de  dents  (42,  140),  chaque 
dent  (42,  140)  ayant  une  extremite  avant  libre 
(54,  172)  se  terminant  par  une  pointe  libre  (56, 
156),  en  ce  que  chacune  des  dents  a  une  partie 
centrale  (52,  1  70)  qui  s'etend  vers  I'avant  et  vers 
I'interieur  radialement  et  a  une  partie  avant  (54, 
1  72)  s'etendant  vers  I'avant  et  vers  I'exterieur  ra- 

dialement,  en  ce  que  les  pointes  (56,  156)  des 
dents  ont  des  bords  internes  (60,  154)  et  exter- 
nes  (62,  206)  radialement,  les  bords  internes  (60, 
1  54)  des  pointes  se  trouvant  sur  un  cercle  imagi- 

5  naire  d'un  premier  diametre  et  le  diametre  interne 
(150)  radialement  de  la  partie  avant  (36,  146)  de 
la  pince  etant  plus  petit  que  le  premier  diametre. 

2.  Ensemble  de  contact  de  prise  femelle  selon  la  re- 
10  vendication  1,  caracterise  en  ce  que  la  piece  de 

metal  en  feuille  (180)  a  une  epaisseur  reduite 
(202)  au  niveau  des  dents  (140). 

3.  Ensemble  de  contact  de  prise  femelle  selon  la  re- 
15  vendication  2,  caracterise  en  ce  que  la  majeure 

partie  de  la  partie  avant  (146)  de  la  pince  a  une 
epaisseur  superieure  a  celle  des  dents  (140). 

4.  Ensemble  de  contact  de  prise  femelle  selon  I'une 
20  quelconque  des  revendications  1  a  3,  caracterise 

en  ce  que  la  partie  centrale  de  la  pince  a  une  se- 
rie  de  fentes  (182)  s'etendant  principalement  en 
parallele  avec  I'axe  (152),  au  moins  une  des 
dents  (42,  140)  etant  formee  entre  deux  fentes. 

25 
5.  Ensemble  de  contact  de  prise  femelle  selon  I'une 

quelconque  des  revendications  1  a  4,  caracterise 
en  ce  que  la  piece  de  metal  en  feuille  (114)  a  des 
faces  externe  et  interne  qui  forment  respective- 

30  ment  les  surfaces  externe  et  interne  radialement 
de  la  pince  (134)  et  en  ce  que  les  dents  (140)  ont 
des  extremites  arriere  (160)  avec  des  surfaces 
externes  qui  sont  de  niveau  avec  la  surface  ex- 
terne  de  la  partie  arriere  (162)  de  la  pince,  et  avec 

35  des  surfaces  internes  (164)  qui  sont  encastrees 
dans  la  surface  interne  de  la  partie  arriere  de  la 
pince. 

6.  Ensemble  de  contact  de  prise  femelle  selon  la  re- 
40  vendication  1  ,  caracterise  en  ce  que  la  paroi  (1  6) 

de  la  cavite  du  cylindre  se  resserre  etroitement 
autourde  la  partie  avant  (36)  de  la  pince  pourem- 
pecherson  expansion  et  protegerla  pince  (20)  au 
cours  de  la  manipulation  de  I'ensemble  de 

45  contact,  et  la  partie  avant  (36)  de  la  pince  se  pres- 
se  contre  les  parois  (16)  de  la  cavite  pour  suppor- 
ter  solidement  la  pince  (20)  dans  la  cavite,  la  par- 
tie  avant  (36)  de  la  pince  formant  une  region 
d'embouchure  etranglee  qui  a  un  diametre  inter- 

so  ne  au  moins  aussi  faible  que  celui  du  premier  cer- 
cle  imaginaire  sur  lequel  les  bords  internes  (60) 
des  pointes  se  situent  lorsque  la  partie  avant  (36) 
de  la  pince  se  presse  contre  ladite  paroi  (16)  de 
la  cavite  du  cylindre,  la  partie  avant  de  la  pince  de 

55  metal  en  feuille  comprend  une  partie  frontale 
evasee  (80)  avec  des  surfaces  interne  (82)  et  ex- 
terne  (92)  radialement  qui  sont  toutes  deux  en 
forme  de  cone  vers  I'arriere  et  vers  I'interieur  ra- 
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dialement,  et  la  partie  frontale  evasee  a  une  ex- 
tremite  arriere  avec  un  diametre  interne  plus  fai- 
ble  que  le  diametre  du  premier  cercle  imaginaire 
qui  se  situe  sur  les  bords  internes  des  pointes,  la 
partie  avant  de  la  pince  comprend  egalement  une  5 
partie  centrale  (86)  s'etendant  vers  I'arriere  de- 
puis  I'extremite  arriere  de  la  partie  frontale  eva- 
see,  cette  partie  centrale  ayant  des  surfaces  in- 
terne  (90)  et  externe  (96)  radialement  qui  sont 
toutes  deux  en  forme  de  cone  vers  I'arriere  et  10 
vers  I'interieur  radialement,  la  surface  interne  de 
la  partie  avant  formant  la  region  d'embouchure 
etranglee  au  niveau  d'une  intersection  entre  la 
partie  frontale  evasee  et  la  partie  centrale  en  for- 
me  de  cone.  15 

7.  Ensemble  de  contact  de  prise  femelle  selon  la  re- 
vendication  6,  caracterise  en  ce  que  la  partie 
frontale  evasee  (80)  de  la  pince  (20)  a  une  extre- 
mite  frontale  de  plus  grand  diametre  que  toute  20 
autre  partie  de  la  pince,  et  la  partie  frontale  du  cy- 
lindre  a  une  partie  frontale  en  cone  (100)  qui 
correspond  et  s'appuie  sur  la  surface  externe  ra- 
dialement  (84)  de  la  partie  frontale  evasee  (80) 
de  la  pince.  25 

8.  Ensemble  de  contact  de  prise  femelle  selon  la  re- 
vendication  6  ou  7,  caracterise  en  ce  que  la  partie 
avant  (36)  de  la  pince  comprend  une  partie  cylin- 
drique  s'etendant  vers  I'arriere  de  la  partie  cen-  30 
trale  (86)  vers  I'avant  des  parties  avant  (54)  des 
dents  et  se  pressant  solidement  contre  les  parois 
de  la  cavite  (16). 

9.  Ensemble  de  contact  de  prise  femelle  selon  la  re-  35 
vendication  1  ,  caracterise  en  ce  que  la  cavite  (16) 
a  une  extremite  frontale  (1  8)  qui  est  en  forme  de 
cone  vers  I'avant  et  vers  I'exterieur  radialement  et 
dans  laquelle  la  partie  frontale  (36)  de  la  pince  se 
presse  radialement  vers  I'exterieur  contre  le  cy-  40 
lindre,  et  la  partie  avant  de  la  pince  a  une  partie 
frontale  (80)  evasee  vers  I'avant  et  vers  I'exte- 
rieur  radialement  et  s'appuyant  sur  I'extremite 
avant  en  cone  du  cylindre,  la  partie  centrale 
s'etendant  de  I'extremite  arriere  de  la  partie  f  ran-  45 
tale  evasee  vers  I'arriere  et  vers  I'exterieur  radia- 
lement,  et  une  region  d'embouchure  etranglee 
est  formee  a  I'intersection  des  parties  avant  et 
centrale,  ladite  region  ayant  un  diametre  inferieur 
audit  premier  diametre.  50 

1  0.  Ensemble  de  contact  de  prise  femelle  selon  la  re- 
vendication  9,  caracterise  en  ce  que  la  partie 
avant  (36)  de  la  pince  a  une  partie  arriere  sensi- 
blement  cylindrique  (94)  s'etendant  vers  I'avant  55 
des  dents  et  se  pressant  solidement  contre  la  pa- 
roi  de  la  cavite  (16). 

11.  Ensemble  de  contact  de  prise  femelle  selon  I'une 
quelconque  des  revendications  1  ,  6,  7,  8,  9  ou  1  0, 
caracterise  en  ce  que  la  pince  (20)  est  enroulee 
dans  une  feuille  de  metal  (114)  qui,  lorsqu'elleest 
a  plat  avant  d'etre  enroulee,  a  une  largeur  sensi- 
blement  constante  excepte  dans  la  partie  avant 
(80)  de  la  partie  avant  ou  la  feuille  a  une  largeur 
qui  augmente  progressivement  au  fur  et  a  mesu- 
re  que  les  emplacements  s'echelonnent  vers 
I'avant. 
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