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©  Electrical  contact  pin  for  printed  circuit  board. 
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©  Electrical  contact  pin  for  mounting  in  a  through 
hole  in  a  printed  circuit  board,  which  contact  pin  has 
a  pointed  part  and  a  longitudinal  contact  part  which 
interacts  with  the  hole  when  mounted  therein,  and 
the  cross-section  of  which  in  general  has  an  H-shape 
formed  through  four  fins  which  project  parallel  to  the 
longitudinal  axis  of  the  pin  and  are  connected  over 
the  longitudinal  distance  of  the  contact  part  by  a 
central  cross  rib  and  define  two  longitudinal  reces- 
ses  situated  on  either  side  of  the  cross  rib.  Each 
longitudinal  recess  has  an  essentially  V-shaped  floor. 
The  contact  part  is  made  slightly  curved  at  its  short 
sides,  each  of  which  comprises  two  fins  merging  into 
each  other  over  the  entire  longitudinal  distance.  The 
fins  are  also  curved  inwards  more  strongly  by  their 
fin  ends  starting  from  the  pointed  part  over  an  ap- 
preciable  part  of  the  said  longitudinal  distance,  the 
curvature  of  the  fin  ends  gradually  first  increasing 
starting  from  the  pointed  part,  and  then  decreasing. 

Process  for  making  such  a  contact  pin,  in  which 
the  longitudinal  recesses  of  the  contact  part  with  the 
V-shaped  floors  are  formed  at  both  sides  of  the 
cross  rib  by  means  of  two  corresponding  knife- 
shaped  dies.  The  contact  part  is  enclosed  by  two 
opposite  semi-cylindrical  pressure  elements  over  the 
longitudinal  distance  and  is  curved  at  the  short  sides 
by  pressure.  The  above-mentioned  appreciable  part 
can  be  curved  more  greatly  here,  due  to  the  fact  that 
the  two  cylindrical  pressure  elements  in  the  appre- 

ciable  part  have  a  semi-cylindrical  piece  with  a 
smaller  diameter  and  a  semi-conical  piece  merging 
into  a  remaining  semi-cylindrical  piece  with  greater 
diameter. 
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The  invention  relates  to  an  electrical  contact 
pin  for  mounting  in  a  through  hole  in  a  printed 
circuit  board,  which  contact  pin  has  a  pointed  part 
and  a  longitudinal  contact  part  which  interacts  with 
the  hole  when  mounted  therein,  and  the  cross- 
section  of  which  in  general  has  an  H-shape  formed 
through  four  fins  which  project  parallel  to  the  lon- 
gitudinal  axis  of  the  pin  and  are  connected  over  the 
longitudinal  distance  of  the  contact  part  by  a  cen- 
tral  cross  rib  and  define  two  longitudinal  recesses 
situated  on  either  side  of  the  cross  rib,  each  lon- 
gitudinal  recess  having  an  essentially  V-shaped 
floor.  Such  a  contact  pin  is  known  from  Nether- 
lands  Patent  Application  8502046.  Such  pins,  also 
known  as  press-fit  pins,  are  mounted  in  through 
holes  of  printed  circuit  boards.  The  holes  are  pro- 
vided  with  a  metallization,  generally  consisting  of 
copper,  possibly  with  a  thin  layer  of  tin  over  it.  In 
such  an  electrical  connection  between  pin  and 
metallization  no  solder  or  similar  bonding  is  re- 
quired  any  more,  but  the  electrical  contact  is  ob- 
tained  by  the  close  form-fit  and  frictional  connec- 
tion. 

In  practice,  such  pins  are  virtually  entirely 
made  of  square  wire  or  flat  strip  material,  the 
longitudinal  recesses  of  the  contact  part  being 
formed  by  stamping  technology,  and  the  fins  being 
forced  or  extruded  outwards,  upwards  or  down- 
wards.  In  the  case  of  the  pin  known  from  the 
above-mentioned  Netherlands  application  the  ob- 
ject  is  that  the  four  fins  on  insertion  of  the  pin  into 
the  hole  of  the  printed  circuit  board  should  be  bent 
inwards  gradually,  so  that  a  four-point  fixing  in  the 
hole  is  obtained.  The  H-shaped  design  means  that 
the  risk  of  the  pin  turning  during  mounting  is  re- 
duced  or  ruled  out.  Consequently,  as  stated  above, 
square  pins  of  the  type  widely  used  in  the  printed 
circuit  board  industry  can  be  used.  It  is  very  impor- 
tant  here  that  the  projecting  fins  are  constructed 
absolutely  symmetrical  and  have  the  same  thick- 
ness,  so  that  when  they  are  being  inserted  in  the 
hole  all  four  bend  over  uniformly  and  engage  the 
metallization  in  the  hole.  For,  slight  differences  in 
thickness  and  therefore  in  stiffness  of  the  projec- 
ting  fins  lead  to  rotation  or  excentric  positioning  of 
the  pin  being  obtained  during  insertion,  and  this 
can  cause  serious  damage  to  the  metallization  in 
the  hole.  It  can  also  give  rise  to  more  wear  in  the 
counter  plug  present  on  the  rear  side  of  the  printed 
circuit  board,  through  the  fact  that  the  rotated 
square  pin  then  has  sharper  engaging  faces  with 
the  fixed  counter  plug. 

In  the  case  of  the  pin  known  from  the  above- 
mentioned  application  the  flat  floors  have  a  V- 
shape  on  either  side  of  the  cross  rib  in  the  longitu- 
dinal  recesses.  The  longitudinal  recesses  with  the 
V-shaped  floors  are  obtained  by  means  of  cor- 
responding  knife-shaped  dies.  During  this  stamping 

of  the  longitudinal  recess  this  V-shaped  floor  acts 
as  a  centering  facility,  so  that  an  absolutely  sym- 
metrical  design  of  the  fins  on  either  side  of  the 
recess  with  the  same  thickness  and  height  is  ob- 

5  tained. 
It  has  now  been  found  in  practice  in  the  case 

of  contact  pins,  and  in  particular  when  their  dimen- 
sions  are  very  small,  that  the  deformations  caused 
to  the  hole  metallization  still  exceed  those  set  in 

io  the  standards.  The  deformation  in  the  hole  metal- 
lization  is  then  e.g.  greater  than  the  requirement  of 
0.05  mm  of  the  MIL  standard.  The  transition 
present  in  the  fin  height  in  the  known  contact  pin 
from  the  right  pointed  part  to  the  contact  part, 

75  which  transition  is  curved  inward  slightly,  has  been 
found  completely  inadequate  in  practice  to  prevent 
such  deformations. 

The  object  of  the  invention  is  to  solve  this 
problem.  This  is  achieved  according  to  the  inven- 

20  tion  with  an  electrical  contact  pin  of  the  type  men- 
tioned  in  the  preamble  in  that  the  contact  part  is 
made  slightly  curved  at  its  short  sides,  each  of 
which  has  two  fins  merging  into  each  other  over 
the  entire  longitudinal  distance.  In  a  preferred  em- 

25  bodiment  the  fins  are  in  this  case  made  with  their 
fin  ends  more  strongly  curved  inwards  from  the 
pointed  part  over  an  appreciable  part  of  the  above- 
mentioned  longitudinal  distance.  In  a  further  em- 
bodiment  of  the  invention  the  appreciable  part 

30  comprises  approximately  half  the  above-mentioned 
longitudinal  distance.  In  yet  another  embodiment  of 
the  invention  this  bending  runs  inwards,  gradually 
first  increasing  from  the  pointed  part,  and  then 
decreasing. 

35  In  the  known  process  for  manufacturing  an 
electrical  contact  pin,  as  stated  above,  the  longitu- 
dinal  recesses  of  the  contact  part  with  the  V- 
shaped  floors  are  formed  on  both  sides  of  the 
cross  rib  by  means  of  two  corresponding  knife- 

40  shaped  dies.  According  to  the  invention,  the  con- 
tact  pin  is  now  deformed  over  the  longitudinal 
distance  of  the  contact  part,  and  in  particular  over 
the  said  appreciable  part  thereof  by  a  press-on 
operation  using  two  opposite  press-on  elements. 

45  The  invention  will  be  explained  in  greater  detail 
with  reference  to  an  example  of  an  embodiment 
shown  in  the  drawings,  in  which: 

Figure  1a  gives  a  perspective  view  of  the  con- 
tact  part  after  a  first  step  of  the  manufacture  of  a 

50  contact  pin  according  to  the  invention; 
Figure  1b  gives  a  longitudinal  sectional  view  of 
the  contact  part  of  the  contact  pin  of  Fig.  1a; 
Figures  1c  and  1d  give  a  cross-sectional  view  of 
the  contact  part  of  Fig.  1a  along  the  lines  Ic  -  Ic 

55  and  Id  -  Id  respectively  in  Fig.  1b; 
Figure  2a  gives  a  perspective  view  of  the  con- 
tact  pin  of  Fig.  1a  inserted  into  a  printed  circuit 
board  hole; 

2 



3 EP  0  522  613  A1 4 

Figure  2b  gives  a  cross-sectional  view  of  the 
contact  pin  inserted  according  to  Fig.  2a,  along 
the  line  Ic  -  Ic  of  Fig.  1b; 
Figure  3a  gives  a  perspective  view  of  the  con- 
tact  part  of  a  finished  contact  pin  according  to 
the  invention; 
Figure  3b  gives  a  longitudinal  sectional  view  of 
the  contact  part  of  the  contact  pin  of  Fig.  3a; 
Figures  3c,  3d  and  3e  give  respective  cross- 
sectional  views  of  the  contact  part  of  Fig.  3a 
along  the  lines  lllc  -  lllc,  Hid  -  Hid  and  llle  -  llle 
in  Fig.  3b; 
Figure  4a  gives  a  perspective  view  of  the  con- 
tact  pin  according  to  the  invention  inserted  into 
a  printed  circuit  board  hole; 
Figure  4b  gives  a  cross-sectional  view  of  the 
contact  pin  inserted  according  to  Fig.  4a  along 
the  line  1  1  Id  -  1  1  Id  of  Fig.  3b;  and 
Figure  5  gives  a  perspective  view  of  the  two 
press-on  elements  used  for  the  deformation  of 
the  finished  contact  pin  of  Fig.  4a  in  the  last 
step  of  manufacture. 

In  Fig.  1a  the  contact  part  is  indicated  in  its 
entirety  by  1  ,  the  pointed  part  by  9,  the  longitudinal 
recess  at  one  side  of  the  contact  part  by  2,  the  two 
fins  on  either  side  of  the  longitudinal  recess  2  by  3 
and  4,  and  the  gradually  increasing  and  decreasing 
transition  of  these  fins  at  the  insertion  and  opposite 
side  of  the  contact  pin  during  a  phase  of  manufac- 
ture  by  7  and  8  respectively.  Fig.  1b  shows  a 
longitudinal  section  of  the  contact  pin  of  Fig.  1a, 
from  which  it  can  be  seen  clearly  that  the  trans- 
verse  or  cross  rib  has  the  same  thickness  over  a 
large  part  of  the  longitudinal  distance  of  the  longitu- 
dinal  recess,  but  that  the  thickness  increases 
slightly  at  the  insertion  side  and  at  the  opposite 
side  corresponding  to  the  transitions  7  and  8,  as  is 
also  indicated  in  the  cross-sectional  views  of  Figs. 
1c  and  1d. 

Fig.  2a  shows  a  perspective  view  of  an  elec- 
trical  contact  pin  according  to  Fig.  1a  partially 
inserted  into  a  printed  circuit  board  hole.  It  can  be 
seen  clearly  from  this  that  there  is  initially  only  a 
small  contact  surface  between  the  pin  and  the  hole. 
Fig.  2b  gives  a  cross-sectional  view  of  the  further 
inserted  contact  pin  along  the  line  Id  -  Id  of  Fig.  1b, 
from  which  it  can  be  seen  how  the  fins  are  bent 
inwards  slightly  in  a  uniform  and  symmetrical  man- 
ner  and  make  contact  with  the  metallization  of  the 
hole.  The  H-shape  of  the  contact  part  is  approxi- 
mately  retained.  It  will  be  clear  that  this  slight 
bending  caused  by  the  insertion  during  mounting 
does  not  yet  occur  at  the  gradual  transitions  7  and 
8. 

In  the  case  of  the  known  electrical  contact  pins 
generally  used  for  one  mm  holes  a  press-in  force 
of  maximum  200  Newton  and  a  press-out  force 
(after  temperature  change  tests)  of  minimum  35 

Newton  are  required.  In  the  case  of  contact  pins  for 
holes  of  0.7  mm,  according  to  the  latest  specifica- 
tions,  these  values  must  be  maximum  100  Newton 
for  the  press-in  force  and  minimum  30  Newton  for 

5  the  press-out  force. 
As  already  mentioned,  it  has  now  been  found 

that  the  deformation  caused  in  the  metallization,  in 
particular  in  the  case  of  contact  pins  of  small 
dimensions,  is  greater  than  the  0.05  mm  required 

io  according  to  the  MIL  standard.  In  order  to  deal  with 
this  problem,  the  contact  pin  according  to  the  in- 
vention  is  deformed  over  an  appreciable  part  of  the 
longitudinal  distance  of  the  contact  part,  so  that  the 
fins  are  curved  inwards  by  their  ends. 

is  This  embodiment  is  shown  in  perspective  view 
in  Fig.  3a.  Fig.  3b  shows  a  longitudinal  section 
running  along  the  longitudinal  axis.  Figs.  3c,  3d  and 
3e  show  cross-sectional  views  of  the  contact  pin  of 
Fig.  3a  along  the  lines  lllc  -  lllc,  1  1  Id  -  1  1  Id  and  llle  - 

20  llle  of  Fig.  3b  respectively.  It  can  be  seen  from  this 
that  the  fins  are  bent  inwards  over  an  appreciable 
part  of  the  longitudinal  distance  of  the  contact  part, 
gradually  first  increasing,  and  then  decreasing.  At 
the  same  time  the  height  of  the  fins  increases  from 

25  the  beginning  to  a  maximum  value,  accompanied 
by  a  decrease  in  the  thickness  of  the  cross  rib,  as 
can  be  seen  from  a  comparison  of  Figs.  3b,  3c  and 
3d.  The  above-mentioned  appreciable  part  can  be 
approximately  half  the  longitudinal  distance.  A 

30  more  flexible  insertion  of  the  contact  pin  into  the 
printed  circuit  board  hole  is  obtained  through  this 
inward-bent  state  of  the  fins,  which  is  strongest 
particularly  in  the  part  between  the  cross-sections 
lllc  -  lllc  and  1  1  Id  -  1  1  Id  .  The  strict  requirements  of 

35  e.g.  the  MIL  standard  can  be  met  by  this  design. 
Fig.  4a  again  shows  a  perspective  view  of  a 

contact  pin  according  to  the  invention  inserted  par- 
tially  into  a  printed  circuit  board  hole.  It  can  be 
seen  here  that,  unlike  the  contact  pin  of  Fig.  2a, 

40  there  is  initially  a  great  contact  surface  between  pin 
and  metallization.  Fig.  4b  shows  a  cross-sectional 
view  of  the  further  inserted  contact  pin  along  the 
line  llle  -  llle  in  Fig.  3b.  The  enlarged  contact 
engaging  faces  between  the  fins  and  the  metal- 

45  lization  of  the  hole  can  also  be  seen  from  the  latter 
cross-sectional  view. 

In  the  manufacture  of  these  pins  the  longitudi- 
nal  recesses  of  the  contact  parts  are  again  made 
according  to  the  known  manufacturing  method  by 

50  means  of  knife-shaped  dies  by  which  the  V-shaped 
floors  of  the  cross  rib  are  obtained  with  an  ex- 
tremely  reliable  and  symmetrical  design  of  the  fins 
on  either  side.  The  deformation  of  the  contact  part 
is  then  carried  out,  as  a  result  of  which,  over  the 

55  longitudinal  distance,  the  short  sides  with  the  fins 
of  the  contact  part  merging  into  each  other  are 
slightly  curved,  and  in  particular  the  fins  are  curved 
more  strongly  inwards  over  approximately  the  first 
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part  of  the  longitudinal  distance. 
Fig.  5  shows  a  perspective  view  of  the  finished 

and  thus  already  deformed  contact  pin  of  Fig.  3a, 
with  the  two  press-on  elements  or  semi-circular 
bushes  used  for  the  deformation.  The  two  bushes 
11,  12  are  shown  in  the  retracted  position  symmet- 
rically  below  and  above  the  pin  contact  part  re- 
spectively.  The  two  bushes  in  a  first  embodiment 
which  is  not  shown  each  comprise  a  straight  half 
cylinder.  In  another  embodiment  each  semi-circular 
bush  comprises  a  first  semi-cylindrical  part  13,  a 
semi-conical  part  14,  and  a  second  semi-cylindrical 
part  15.  The  two  bushes  are  positioned  against 
each  other  symmetrically  in  such  a  way  relative  to 
and  around  the  contact  pin  to  be  deformed  that  the 
opposite-lying  transitions  between  the  parts  13  and 
14  lie  in  the  transverse  plane  of  the  contact  part, 
where  the  decreasing  thickness  of  the  cross  rib  10 
from  the  cross-sectional  plane  lllc  -  lllc  in  Fig.  3b 
becomes  constant,  and  in  such  a  way  that  the 
opposite-lying  transitions  between  the  parts  14  and 
15  lie  in  the  transverse  plane  of  the  contact  part 
approximately  half  way  along  the  longitudinal  dis- 
tance  thereof.  In  an  example  of  an  embodiment, 
the  diameter  of  the  first  cylindrical  part  is  0.62  mm, 
the  angle  of  the  conical  part  is  11°,  and  the 
diameter  of  the  second  cylindrical  part  is  0.85  mm. 

The  press-on  movement  of  the  two  semi-cir- 
cular  bushes  around  and  against  the  contact  pins 
causes  the  four  projecting  fins  to  be  curved  in- 
wards,  as  can  be  seen  well  at  the  top  side  of  the 
pin  in  Fig.  3a  and  at  one  side  of  the  pin  in  Fig.  4a. 
As  can  be  seen  in  Figs.  3c,  3d  and  3e,  the  H-shape 
of  the  contact  part  now  approaches  a  double  C- 
shape.  Through  this  deformation  a  better  and  more 
flexible  insertion  into  the  printed  circuit  board  hole 
is  obtained  with  a  lower  press-in  force.  This  means 
that  less  deformation  of  the  hole  metallization  is 
caused,  and  the  position  of  the  pin,  i.e.  no  rotation, 
is  retained,  so  that  good  contact  with  the  counter 
plug  is  ensured. 

Claims 

its  short  sides,  each  of  which  having  two  fins 
merging  into  each  other  over  the  entire  longitu- 
dinal  distance. 

5  2.  Electrical  contact  pin  according  to  claim  1,  in 
which  in  the  contact  part  the  fins  are  made 
with  their  fin  ends  more  strongly  curved  in- 
wards  starting  from  the  pointed  part  over  an 
appreciable  part  of  the  above-mentioned  lon- 

io  gitudinal  distance. 

3.  Electrical  contact  pin  according  to  claim  2,  in 
which  the  appreciable  part  comprises  approxi- 
mately  half  the  above-mentioned  longitudinal 

is  distance. 

4.  Electrical  contact  pin  according  to  claim  2  or  3, 
in  which  the  curvature  of  the  fin  ends  gradually 
first  increases  starting  from  the  pointed  part, 

20  and  then  decreases. 

5.  Process  for  manufacturing  an  electrical  contact 
pin  according  to  claim  1,  in  which  the  longitu- 
dinal  recesses  of  the  contact  part  with  the  V- 

25  shaped  floors  are  formed  at  both  sides  of  the 
cross  rib  by  means  of  two  corresponding  knife- 
shaped  dies,  characterised  in  that  the  contact 
part  is  enclosed  by  two  opposite  semi-cylin- 
drical  press-on  elements  over  the  longitudinal 

30  distance,  and  is  curved  at  the  short  sides  by 
pressing-on. 

6.  Process  according  to  claim  5  for  manufacturing 
an  electrical  contact  pin  according  to  any  of 

35  claims  2,  3  or  4,  in  which  the  above-mentioned 
appreciable  part  of  the  longitudinal  distance  is 
curved  more  strongly  through  the  fact  that  the 
two  cylindrical  press-on  elements  in  the  appre- 
ciable  part  have  a  semi-cylindrical  piece  with  a 

40  smaller  diameter  and  a  semi-conical  piece 
merging  into  a  remaining  semi-cylindrical 
piece  with  greater  diameter. 

1.  Electrical  contact  pin  for  mounting  in  a  through  45 
hole  in  a  printed  circuit  board,  which  contact 
pin  has  a  pointed  part  and  a  longitudinal  con- 
tact  part  which  interacts  with  the  hole  when 
mounted  therein,  and  the  cross-section  of 
which  in  general  has  an  H-shape  formed  50 
through  four  fins  which  project  parallel  to  the 
longitudinal  axis  of  the  pin  and  are  connected 
over  the  longitudinal  distance  of  the  contact 
part  by  a  central  cross  rib  and  define  two 
longitudinal  recesses  situated  on  either  side  of  55 
the  cross  rib,  each  longitudinal  recess  having 
an  essentially  V-shaped  floor,  characterised  in 
that  the  contact  part  is  made  slightly  curved  at 

4 
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