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and even positioning of the pin may become impossi- ble. A further problem
is that, due to the sharp angles The present invention relates to an
electrical con-  which the fins make with the flat floor of the cross- tact
pin for mounting in a hole of an electrical compo-   5   bar section of the
H-shaped contact section, bend- nent such as a printed circuit board, said
pin com-  ing and or even cracking easily occurs In these an- prising a
longitudinal contact section which inter-  gles during the insertion
movement. acts with the hole when inserted therein, said       A different
version of such an H-shaped pin is contact section being of generally
H-shape in     described in U.S. Patent 4 469 394 granted Sep-
cross-section formed by four projecting fins ex-  10  tember 4, 1984, and
also assigned to the same as- tending generally parallel to the
longitudinal axis of  signee as the present invention. The contact pin de-
the pin and interconnected by a central crossbar   scribed in the patent
has a serrated floor in order to along the length of the contact section,.
said fins  better control the height of the fins. The extension and
crossbar defining two longitudinal recesses dis-  which occurs during the
deformations was found to posed on both sides of the crossbar. A contact
pin  15   be a disadvantage. It was possible to solve this par- of this
type is described in U.S. Patent 3 827 004  tially by using this serrated
floor, but rot as yet with granted July 30, 1984 and assigned to the same
as-  the desired result in relation to the desired symme- signee as the
present application.                 try. In the case of the contact pin
disclosed in U.S.   Another electrical contact pin for mounting in a Patent
3 827 004, the four fins are gradually bent  20   hole in a pc-board is
described in EP-A 59 462. This inwards when the pin is introduced into the
hole in    known contact pin generally has a M-shape and in a the printed
circuit board so that the contact section  variant thereof a H-shape of
which the crossbar In is fixed at four points in the hole. The H-shaped
con-  its whole has a V-form. This crossbar is of thin con- struction
reduces or eliminates the risk of rotating  struction and advantageously is
elastically and the pin during mounting. As a result square pins of   25
plastically deformable. As a result of this deforma- the type used on a
large scale in the printed circuit  bility of the thin crossbar the fins on
both sides of board industry can then be used. The pairs of fins  the
crossbar which have a less elastical deformabil- situated on both sides of
the transverse section of  ity, can easily grip into the exterior thin
layer on the the H-shaped contact section project perpendicu-  hole wall.
This is in contradistinction with the contact larly from the said
transverse section of the pin. In  30   pin of the invention, of which the
crossbar is rela- the introduction and final fixing of the contact sec-
tively thick and is constructed with two slightly V- tion of the pin in the
respective hole it is of the shaped floors during the construction. This is
then greatest Importance that the projecting fins are con-  in order to
provide the projecting fins to be abso- structed absolutely symmetrically
and have the     lutely symmetrical such that they have the same same
thickness so that during the insertion move-  35  thickness whereby the
insertion movement in the ment into the hole all four are bent uniformly
and  hole all four fins are bent uniformly gripping thereby grip the
metallization in the hole. Even with very  the metallization in the hole.
Said slightly V-shaped small differences in the thickness, and consequent-
floors in the crossbar are formed by two corre- ly in the stiffness, of the
projecting fins a different  ponding knife-shaped dies during the stamping
op- force acting on each fin will consequently occur on   40   eration as a
precentering for the more deeply pene- Introducing the contact section Into
the hole. Rota-  trating stamping operation for the longitudinal re- tion
or eccentric positioning of the pin will result  cess. Thereby the fins
produced In the process on This may cause serious damage to the
metallization  both sides of the recess have the same height and In the
hole and even positioning of the pin becomes  thickness. very difficult.
45 In practice these pins are almost always made from square wire or flat
tape material, the recesses  SUMMARY OF THE INVENTION of the contact setion
being formed by stamping technology and the fins being forced outwards or
The electrical contact pin of the present inven- extruded.
50   tion solves the above problems by the measures as As a result of the
flat floor on either side of the  indicated in the characterizing clause of
the main crossbar of the H-shaped contact section and the   claim. In said
contact section an absolutely symmet- dies used for this purpose, the
recesses are not   rical recess is obtained after manufacture of the
completely centered and symmetrically formed In the  material of the
projecting fins on both sides of the stamping operation. As a result of the
"floating" of  55  recess having equal thickness. the stamping operation, a
truly absolute centering    In the contact pin according to the present
inven- of the resultant recess is not obtained. Conse-    tion, each
longitudinal recess has a V-shaped floor quenly, the fins obtained on both
sides of the re-  in the crossbar, which Is formed first by means of cess
are virtually never of truly equal thickness or  corresponding knife-shaped
dies during the form- height. On Introducing a contact section of this type
60  Ing of the longitudinal recesses and, as precenter- into the hole of
the printed circuit board, an unequal  ing for the more deeply penetrating
stamping opera- distribution of force occurs and one fin will bend  tion
for the longitudinal recess provides for a sym- earlier as a result of the
lesser thickness, which in  metrical execution thereof. The fins produced
In the turn may cause the pin to rotate. This may damage   process on both
sides of the recess acquire the the metallization more than is minimally
acceptable   65  same height and thickness and that the transition 2    



3                  EP 0 209 936 B1                 4 from the V-shaped
floor to the fins on both sides of  As a result of the exceptionally
reliable centering the recess is rounded off.                         of
the forming of the recess, it is now possible to The invention will be
explained in more detail on  manufacture the contact pins from tape
material the basis of an exemplary embodiment with refer-   which is per se
substantially softer and better to ence to the drawings in which the same
components   5   work, in contrast to the state of the art in which the are
indicated in the different figures by the same  contact pins were
principally made from square wire reference numerals, and in which:
or hard drawn wire material. Figures 2c-2f show cross-sections of embodi-
Figure 1 is a perspective view of the contact sec-  ment variations of
contact pins according to the in- tion of a contact pin according to the
invention;  10  vention. The essential point in each of these embodi-
Figure 2a and Figure 2b are, respectively, cross-  ment variations is the
V-shaped floor. In Figure 2c, sectional views of the contact section of
Figure 1  this forms a part of the crossbar. In Figure 2d, the and of a
prior art contact pin;                    parts between the rounded-off
angle 6 and the V- Figures 2c-2f show cross-sections of individual  shaped
bottom are bent in a circular manner. In Fig- embodiment versions of
contact pins according to  15   ure 2e there is a short straight part in
the V-shaped theinvention;                                      floor,
while In Figure 2f the parts between the Figure 3 is a plan view of a
number of contact   rounded-off angle 6 and the V-shaped floor 5 are pins
made from tape material which are still attached  straight. to the strip of
tape; and                            Figure 3 shows a plan view of three
contact pins Figure 4 is a side view of a contact pin from Fig-   20
punched out of a strip of tape. Figure 4 illustrates a ure 3.
side view of a contact pin from Figure 3. Owing to the gradually increasing
and inwardly inclined tran- In Figure 1` the contact section is in general
indi-  sition 7 from the stright pin section to the contact cated by 1, the
recess on one side of the contact    section 2, a smooth introduction of
the contact pin section by 2, the two fins on both sides of the re-  25
into a metallized hole in a printed circuit board is ob- cess by 3 and 4,
and the gradually decreasing tran-  tained without damage to the
metallization therein. sition, inclined inwards, from the fins to the
remain-  In certain circumstances a number of contact ing section of the
pin by 7. In Figure 2a, the cross-  pins can be introduced simultaneously
into the cor- sectional view (of Figure 1) is shown with V-shaped
responding holes of the printed circuit board, the floor 5 in recess 2 and
with the rounded-off angle 6   30   contact pins only being broken off the
main strip of between the V-shaped floor and each projecting fin  tape
after the insertion of the contact pins. If re- added. For comparison, in
Figure 2b, a cross-sec-  quired, the operation of soldering the contact
sec- tional view is shown on the contact section of a pri-  tions of each
contact pin in the respective hole in or art pin. The flat floor of the
recess and the right  the printed circuit board may follow. angle between
this floor and each projecting fin are   35 clearly evident. In the prior
pin, two V-shaped de-  Claims pressions are made on the side walls in order
to be able to influence the height of the fins.            1. An electrical
contact pin for mounting in a hole From the views in Figure 1 and 2a, the
V-shaped  of an electrical component such as a printed circuit floor is
clearly evident in the crossbar of the H-   40   board, said pin comprising
a longitudinal contact shape in the recesses situated opposite each other
section (1) which interacts with the hole when insert- in the contact
section of the pin. During manufac-  ed therein, said contact section being
of generally ture, this results in an exceptionally reliable and  H-shape
in cross-section formed by four projecting symmetrical stamping operation,
as a result of which  fins (3, 4) extending generally parallel to the
longitu- the recess is stamped out completely symmetrically  45   dinal
axis of the pin and interconnected by a central in the contact section. As
a result, the two project-  crossbar along the length of the contact
section, ing fins on both sides of the recess are of absolute-  said fins
and crossbar defining two longitudinal re- ly equal thickness. In other
words, as a result of the  cesses (2) disposed on both sides of the
crossbar, V-form of the two dies situated opposite each other
characterized in that each longitudinal recess (2) during stamping
operation a tracking effect is ob-  50   has a V-shaped floor (5), that the
fins (3, 4) on both tained during the stamping operation with an abso-
sides of each longitudinal recess are of the same lutely reliable centering
of the recess as a result  height and thickness, and that the transition
(6) This is in contrast to the prior art, such a shown in  from the
V-shaped floor (5) to the fins (3, 4) on both Figure 2b, in which, as a
result of the flat floor, a  sides of each recess (2) is rounded.
"floating" Is encountered during the stamping opera-  55  2. An electrical
contact pin according to claim 1, tion with which results in an imprecise
centering of  wherein the height of the pin is substantially the the recess
as a result and consequently an unequal  same over the length of the
contact section (1), the thickness of the two projecting fins.
height decreasing gradually only near the ends of In Figures 1 and 2a, the
rounding off between the  the contact section into a transition section
from the projecting fins and the V-shaped floor is also dear-  60  contact
section to the remainder of the pin, wherein ly visible. As a result of
this rounded-off transition,  said transition section is also inwardly
inclined (7) to a stiffening of the initial section of the projecting fin
provide a centered and smooth introduction of the is achieved. Bending or
cracking is thereby avoid-  pin into the hole. ed during the introduction
of the contact section in-  3. A process for making the electrical contact
pin to the hole in the printed circuit board.     65  according to claims 1
and 2, wherein the contact pin 3    
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the fins on both sides of   As a result of the exceptionally reliable
centering the recess is rounded off.                           of the
forming of the recess, it is now possible to The Invention will be
explained in more detail on  manufacture the contact pins from tape
material the basis of an exemplary embodiment with refer-     which is per
se substantially softer and better to ence to the drawings In which the
same components   5   work, in contrast to the state of the art in which
the are indicated in the different figures by the same   contact pins were
principally made from square wire reference numerals, and in which:
or hard drawn wire material. Figures 2c-2f show cross-sections of embodi-
Figure 1 is a perspective view of the contact sec-  ment variations of
contact pins according to the in- tion of a contact pin according to the
invention;  10  vention. The essential point in each of these embodi-
Figure 2a and Figure 2b are, respectively, cross-  ment variations is the
V-shaped floor. In Figure 2c, sectional views of the contact section of
Figure 1  this forms a part of the crossbar. In Figure 2d, the and of a
prior art contact pin;                      parts between the rounded-off
angle 6 and the V- Figures 2c-2f show cross-sections of individual   shaped
bottom are bent In a circular manner. In Fig- embodiment versions of
contact pins according to   15   ure 2e there is a short straight part In
the V-shaped the invention;                                      floor,
while in Figure 2f the parts between the Figure 3 is a plan view of a
number of contact    rounded-off angle 6 and the V-shaped floor 5 are pins
made from tape material which are still attached  straight to the strip of
tape; and                              Figure 3 shows a plan view of three
contact pins Figure 4 is a side view of a contact pin from Fig-   20
punched out of a strip oftape. Figure 4 Illustrates a ure 3.
-        side view of a contact pin from Figure 3. Owing to the gradually
increasing and Inwardly Inclined tran- In Figure 1 the contact section Is
In general indi-  sition 7 from the straight pin section to the contact
cated by 1, the recess on one side of the contact    section 2, a smooth
introduction -of the contact pin section by 2, the two fins on both sides
of the re-   25  into a metallized hole in a printed circuit board is ob-
cess by 3 and 4, and the gradually decreasing tran-  tained without damage
to the metallization therein. sition, inclined inwards, from the fins to
the remain-  In certain circumstances a number of contact ing section of
the pin by 7. In Figure 2a, the cross-  pins can be introduced
simultaneously Into the cor- sectional view (of Figure 1) Is shown with
V-shaped  responding holes of the printed circuit board, the floor 5 in
recess 2 and with the rounded-off angle 6   30   contact pins only being
broken off the main strip of between the V-shaped floor and each projecting
fin  tape after the Insertion of the contact pins. If re- added. For
comparison, in Figure 2b, a cross-sec-    quired, the operation of
soldering the contact sec- tional view Is shown on the contact section of a
pri-  tions of each contact pin in the respective hole in or art pin. The
flat floor of the recess and the right  the printed circuit board may
follow. angle between this floor and each projecting fin are   35 clearly
evident. In the prior pin, two V-shaped de-   Claims pressions are made on
the side walls in order to be able to influence the height of the fins.
1. An electrical contact pin for mounting In a hole From the views in
Figure 1 and 2a, the V-shaped    of an electrical component such as a
printed circuit floor is clearly evident in the crossbar of the H-   40
board, said pin comprising a longitudinal contact shape in the recesses
situated opposite each other   section (1) which interacts with the hole
when insert- in the contact section of the pin. During manufac-   ed
therein, said contact section being of generally ture, this results in an
exceptionally reliable and  H-shape in cross-section formed by four
projecting symmetrical stamping operation, as a result of which  fins (3,
4) extending generally parallel to the longitu- the recess is stamped out
completely symmetrically  45   dinal axis of the pin and interconnected by
a central in the contact section. As a result, the two project-  crossbar
along the length of the contact section, ing fins on both sides of the
recess are of absolute-  said fins and crossbar defining two longitudinal
re- ly equal thickness. In other words, as a result of the  cesses (2)
disposed on both sides of the crossbar, V-form of the two dies situated
opposite each other  characterized in that each longitudinal recess (2)
during stamping operation a tracking effect is ob-   50   has a V-shaped
floor (5), that the fins (3, 4) on both tained during the stamping
operation with an abso-   sides of each longitudinal recess are of the same
lutely reliable centering of the recess as a result.  height and thickness,
and that the transition (6) This is in contrast to the prior art such a
shown in  from the V-shaped floor (5) to the fins (3, 4) on both Figure 2b,
in which, as a result of the flat floor, a  sides of each recess (2) is
rounded. "floating" is encountered during the stamping opera-  55  2. An
electrical contact pin according to claim 1, tion with which results in an
imprecise centering of  wherein the height of the pin is substantially the
the recess as a result and consequently an unequal   same over the length
of the contact section (1), the thickness of the two projecting fins.
height decreasing gradually only near the ends of In Figures 1 and 2a, the
rounding off between the  the contact section into a transition section
from the projecting fins and the V-shaped floor is also clear-  60
contact section to the remainder of the pin, wherein ly visible. As a
result of this rounded-off transition,  said transition section is also
inwardly inclined (7) to a stiffening of the initial section of the
projecting fin  provide a centered and smooth introduction of the is
achieved. Bending or cracking is thereby avoid-   pin into the hole. ed
during the introduction of the contact section in-  3. A process for making
the electrical contact pin to the hole in the printed circuit board.
es   according to claims 1 and 2, wherein the contact pin 3    
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operation using dies for the  lement en forme de H et formde par quatre
allettes forming of the longitudinal recesses, and the V-   en saillie (3,
4) Ostendant dans une direction gene- shaped floor (5) on both sides of the
crossbar are  ralement parallile a I'axe longitudinala de ia broche formed
by means of the two corresponding knife-    et interconnectees par une
entretolse centrale sur shaped dies, which V-shape provides a precenter-
s   la longuour de la section de contct, lesdites aflet- ing for a more
deeply penetrating stamping action to  tes et entretoise dulimitant deux
evidements longitu-    ..- form the longitudinal recesses (2), thereby
resulting  dinaux (2) disposes des deux cbbis de Ilentretoise, in
symmetrical fins (3, 4) of the same height and  caractrisA. en ce quo
chaque evidement longitudi- thickness on each side of the recess.
nal (2) a une paroi (5) en forne deV, les ailettes (3, 10  4) des deux cts
de chaque evidement longitudinal Patmntnihp   s -.
ayant la meme hauteur et la meme epaieur at en   - ce quo la transi'tion
(6) depuisla paroi (5) en forme 1. Elektrischer Konaksft zum Anbringen In
al-    de V Jusqu'aux allttes (3, 4) deg deux Ots de cha- ner Olfnung elnes
eleldrischen Bautells, wie einer  qua 6videment (23) est arrondle.
gedrukteri Schaltungspistte, wobel der Stift elnen   15 '   2. Une broche
de contact eledrique auvant la re- LIAngskontaktamchnitt (1) saufwest der
mit der 6ff-  vendltorio 1, dana iaquelie ia hauteur de ia broche, nung
unte  wenn dieser dort singe-                est sensiliement is meme aur
touia is 1ongusur daisla flhrt ist, wobel der  iottsc in e Im alige-
section de oontact (1), Ia hauteur da decroamant    ; melnen H-ti~nige
Gestalt Im Querschnift hat, die   gradumilement'qu'au volsinage dme'xtr'eit
a  'a von vier voispringanden' Rippen (3, 4) gebildet  20  section die
contact dans une sectfoideo_   :aato Wd, db'im     p a remolnen palei zur
-  des - -    dipusla'-sectn de vontact vers 4b-retant-d.-la  - :: Stiflt
vedaufen und unterhiander Ober sin zentra-  brodhe, dans laqudel iadite
section   tranibn (7)    - les Quertell l111i  dir LdAne
des:Kontaktabmchnittm  eat aussl Inclin~e vera flntirleur  .por permetire
veoiunden dimd, und wobei die iRippen und das      une introduction centree
at doucede  s br0I het dana Querlie  zwel Llngaauanshmungen4(2) bliden, die
25 .s etou. aut belden Seain.dm Quereiis angsordnet mind,        S. Un proc
:de f      dondibro.  a  di co n - dadurch gekennzulahnet, daB  da
legausneh          tactlrique selonjlesrv              at2Zsui- mung (2)
efnen V-fW gen 9dem (5)' ha, dau die      vant lequel la broche di conitit
oat* 'OK'    1pr u ':s RPppen (3, 4) aud belden Selten Jdar   g auu
opon den matiggaqul utiedee nmabcepour.' mung die glelihe Hhoh und
nd d r   30  lb formage des 6v1deients Ionginudinaux, e O lea Obergang (6)
von dim V-f'rmign Boden (5) zu den    parole en forme di V (5) dim daux
citia d:'l'entr '- Rippen (3, 4) auf beldon Seln jeder Ausnehmung     tolse
sont frmies au moyen de dewc  ices en abgerundat 1t
bmrw d. coutau, ldle foine en V permehttnt 2. El r KontakIstift nach
Anspruch 1, bei        d'obtenir un pr6-tage en vua dun eft de ma- dim die
HMhe des Sfts Ober die Lange des Kon-  35  trlgae pour une pnitration plus
protonde afin de. taktabochnits (1) in wesendichen glech lst die HO-
former lea Avidements longitudinaux (2)- cm qui per- he allmAhlich nur In
der LAnge der Enden des Kon-  met d'obtanlr des allele (3, 4) symtirqess di
m:- bchnitts zu einem  Ubea         hnfl von            me hauteur et de
mime 6palsseur de chaqu cot dei dim Klaktmtt zu                     Tel des
rviderent . Stis abnlmmt und bel dim dir Obergangsabmchnitt  40 obenfals
nach Innen  snelt (7)ist, um mine zen- trierte und glelchm  Iige Eint~hrung
des Slilts in die Offnung zw omgchen. ' 3. Verfahren zum. Herstelen des ese
tmchen- Kontft nach Anspruch I und 2, be! dim dir  45 Konta t durch eine
Staizbeabeltung unter Verwendung von Werkzeugen zur Ausbildung der
ingsausnehmungen gebl   wird, und be! dam der V-Ormlge Boden (5) atd belden
Seften des Quer- taiis mit Hilfe von zwei zugeordneten, messerfOrmi-  50
gen Wmrkzeugen gebildet wird, wobel die V-16rmige Gestalt sine
Voazentrierung fOr ein tieferes Ein- dringen bel der Starmbeaabeltung
ormOglicht um die Langmausnehmungen (2) auazubilden, wodurch slch
symmatircha Rlppen (3, 4) mit derseiben Hohe and   55
' Dicke aut jeder Smet der Ausnehmung ergeben. 1. Una broche de contact
e~ctrique pour etre  6o montee dana un trou d'un composant 6iectique tale
qu'une carte de circuit imprime, ladite broche com- portant une section de
contact longitudinale (1) qui interagit avec le trou lorsqu'e91e y eat
ineree, ladite section de contact ayant une section droite genera-  65 4


