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Electric contact pin for use in printed circuit boards.

@ The contact pin is characterized in that the three resilient
legs are symmetrically displaced upon insertion of ths pin
(10) in & hole (15) of a printed circuit in such a manner that
the outer legs (19,21) are bended towards one another so as
to obtain a V-shaped configuration while the inner leg (20)
acts like a wedge and is clinged between the two outer legs.

Croydon Printing Company Ltd.
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Electric contact pin for use in printed circuit boards.

This invention reiates to electrical
terminal pins to be mounted through apertures of a base
of a printed circuit board and which project from each
side of the base board to serve as electrical terminal
elements on which connectors may be plugéed or to which
wire leads may be wfapped (wire-wrap).-

In order to reduce damage upon'insertion
of said pins into the plated-through apertures ;f
circuit boards several Kiﬁds of press'fitupins'héve
alréady been proposed.

The mounting sectibn of said pins is
adapted to be resiliently deformed upon insertion such -
as shown for example in U.S. patent 3.783.433 issued
on January ist,1974.

It is also known to split the mounting

section following its longitudinal axis so as to create

“two legs which are bent outwardly and which are resiliently

deformed when inserted into an aperture.

. ‘It has been observed that in this case
the insertion and retention force of the pin is only
acting on two contact poinfs. Also the direct electrical

contact is created in those two contact points through
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which the forces applied on the pin are transmitted to
the surrounding material of the plated-through aperture.

The contact surfaces being very small,
the local stresses applied to said surrounding material
are high and may adversely affect said material at those
contact points. In addition, a split two-legged pin of
that kind, when inserted,normally takes an unsymmetrical
cross-sectional shape which causes the pin to be twisted
and possibly misaligned.

Pins also have been manufactured having
three resilient legs such as described in U.S. patent
4.066.326 issued January 3,1978.

Aithpugh the legs present in this case a
symmetrical cpnfiéuxation upon insertion of the pin in
a hole of a printed board, only three contac;.poin;s
are obtained and the légs do not act on each other in
order to obtain a permanent reaction force.

The purpose of the present invention is
to develop an improved contact pin in which the amount
of mechanical and electrical contact points is increased
and in which the resilient legé are acting on each other
in order.to obtain a ﬁermanent reaction force upon inser-
tion of the pin in a hole of a substrate. .

Another purpose of the present invention
is also to provide an improved.contact Pin  which
diminishes the stresses between each contact point and
the inner wall of the hole in a printed circuit so as to
obtain less damage corresponding to equal insertion forces.

Still another purpose of the invention
is to provide a contact pin which is soldered in a

printed circuit with or*without addition of tin.
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According to the invention the contact
pin is provided with a central part adapted for resilient
mountlng of the p1n 1nto a hole of a prxnted c1rcu1t
sa1d central part hav;ng three re5111eht legs whzch
are symmetrically displaced, upon 1nsert1on of the pin

in a hole, 1n such a manner that the outer legs are

R

bended towards one another so as to obtaln a V-shaped

conf1gurat1on wh11e the inner leg acts 11ke a wedge and

is cl1nged between the two outer legs.

TN

Preferably the cross, section of the outer
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legs is cut out 50 as to be less thlck than the central

- <

leg to improve the- bendlng towards each other while the

extremities_of the, three legs remain coqnected with the
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body of the p1n. N

oo .- e IR
ot . - bl e ’

Accord1ng to an alternatlve conf1gurat1on.
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one extrenlty of the 1nner leg is cut- away from the
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pinbody.
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In order to st111 1mprove electr1cal and
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mechan1cal propert:es of the contact p01nts, it is
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proposed that the outer edges or surfaces of the resilient

o i
-

legs, wh1ch Tealize the contact with the 1nner wall of
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the hole in the prlnted c1rcu1t, are prov1ded w1th a

v
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controlled wave-shape confzguratlon whlch creates a cold

we1d1ng effect between the conductzve tlnlayers of the

pin and the hole._ir_
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The 1nvent10n w111 now be descrlbed by
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way of example and w1th reference to the accompanyzng dra-

w1ngs in which :

- figure 1 : shows a ser1e of pzns 1nserted in a multz-

\."r‘*

layer prlnted c1rcu1t board K
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shows 8 pin according to the invention ;

4

is a cross-sectional view following the line AA

in figure 2 ;
is a lateral view from the pin according to
figure 2 ; ' . '

similar view as figure 4 showing in addition

the wave-shape configuration in the contactlegs ;

is a cross-sectional similar to figure 3

but after insertion of the pin in a printed

circuit ;

shows 8 pin such as inifigure Z,Obut'according
toa alterna;iie embodiment, in which the
inner leg is cut away at one of his extrmity ;

shows a lateral view of the pin shown in

figure 7 ;

'is'similaf to figure 8 and shows in addition

the wave-shape configuration in the cohtact
legs ; _
is an axial section of the pin according
“to figuréiz after insertion inra'pzinted
circuit ; : '
is similar to figure 10, but with legs having
; wave-shape configuration ;
shows an axial section of the pin according
to figure 7 after insertion in 2 printed
circuit ; _
.similar to figure 12 but with legs having

a wave-s$hape configuration.

v r—— -
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As shown in figures 1 and 2, the electri-
cal contact pin generally designated 10 consists of
two outer sections 11, 12 for the connection of electri-
cal components and a central or mounting section 13
adapted for securing the pin 10 into an aperture 15 of
a printed circuit board 14. One of the ends of said
central section i3 has an enlarged cross-sectional area
thus forming‘a shoulder 16. |

In the central section 13, the pin 10
has two through cuts 17, 18 extending parallel to one
another and parallél to the longitudinal axis of the pin
thus forming thrgé resilient leg portions 19, 20 and 21.
As shown, preferably, both outer_legs 19 and 21 are bent )
in the same direction while the inner-leg 20 is benq in
opposite direction thus giving a cross-section such
as shown in figure'3, said cross-section being made along
the line. AA in figure 2.

These bendings are carried out in the
plane of the through cuts 17, 18 while the extremities
of the legs 19, 20 and 21 remain connected with the pin-
body 10. o '

As shown in figure 3, both outer legs 19
and 21 are made slightly smaller than the central leg 20
to facilitate their bending towards one another and to
take a V-shaped configuration upon insertion into the
hole 14 (figure 6).

This figure 6 shows clearly how six areas
of contacts are obtained between fhe pin 10 and hole

wall 15.
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According to another embodiment shown
in figures 7, 8 and 9, the central leg portion 20 has
one end thereof cut away f£from the pinbody 10. By pro-
viding such an ajustment one accommodate specific appli-
cation conditions in which the strenghts on the contact
areas are still to be lowered or when the contact pin
10 is intended to be soldered in the aperture 14.

In order to still improve mgchanicai
and electrical properties of the contact pin according
to the two proposed embodiments, the outer edges or
surfaces of the resilient legs, which realize the éontact
with the inner ﬁall of the hole in the printed circuit,
may be provided with a controlled wave-shape configuration
22 such as shown in figures 5, 9, 11 and 13.

During insertion of the pin in 2 printed

‘circuit tin material is piled up in the waves 22 and new

-tin material which is oxidized comes into contact with

the printed circuit.

- The piled up tin material will create
after a while a so called "cold welding” in the wave-

shape configuration which will increase extractiorn force.
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Although several tests already confirmed the
qualitiesrand advantages of ‘the pin mentioned hereabove,
it has also been noticed that'side~effects may occur in
particular applications in which the mounting area of
the pin into a printed circuit board is not covered
with precious metal layer (Au, Pd, Ni...) but only with
a tin-lead plating.

The insertion of such a pin with tin-lead
plating _ " into a plated through hole gives
bird to the formation of a burr or peeling of ‘the outer

" layer in such a way that said peel extends from the hole

over a more oOr less great distance and may give rise
to non desired contacts.

According to the thickness of the tin-lead
plating said pin is used in two particular embodiments.
In a first embodiment the mounting portion of the pin-
is covered with a thick- tin-lead (5 to IQ/L) ; in this

case, the contact pins prov1ded in a printed circuit

. board are soldered by addition of heat, Wlth or without

applying extra solder £.i. a solderring. Because of the
large contact-area between the pin and ‘the hole, tin-lead

- material is peeled of during insertion and only the

solder material on ‘the free Side walls of ‘the pin and
inner walls of the hole may reflow together during
solder-process. In a second embodiment the thickness

of the pin—lead layer on the mounting portion of the
pins is less important (1 to 3/“») so to” obtain a dry
connection with the holes in a printed circuit-board
The burrs or peels ‘produced during the insertion opera-
tion are smaller in this case than in the previous one,
but they could be separated from the pin when shivering
the panel and this could give rise to undesired short-

Circuitings.
; . ConSidering ‘the pin which is subject matter
of the patent cited hereabove, the formation of peeling
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could be important at the large contact area between
the outer side of the central leg and the inside of the
hole (see fig.6). ) '
The purpose of the present embodiment is to
prevent formation of said peeling and besides still
to improve the solder connection between the layers
of the pin and the hole of a printed circuit board.
Further details and properties will be
explained in the following description of an embodiment

~according to the invention and in which reference is made

to the enclosed drawings in which :

Figure 14 : is a cross-sectional view of a pin taken in
the mounting section of the pin in a hole

"of a printed circuit board.

Figure 15 : is an enlarged reproduction of the same
section after insertion into a hole and
after a reflow solder process of . the tin-lead
plating of the pin and the hole.

On the figure 14 is illustrated the enlarged
central pértion of the contact pin 10.

As already mentioned in the main application, this

central portion is cut twice in 17 and 18 over a certain

distance of its lenght in order to create three resiliently
displacable legs 19, 20 and 21. '

) According to the invention, the outer side 30
of the central leg 20 is provided with a lengthwise and
centrally disposed depression or groove 32.

During the manufacturing of the pin said
depression.32 in the outer side 30 of the pin causes a
slight waving of the side walls, the strenght of which
is increased by local compression of material in the
waved outer side 30 of central leg 20.

‘ Preferably the side walls of the central leg

20 are conicélly shaped in 36 towards the inner side

‘34, this to still improve the wedge like action of
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central leg 20 between the two outer legs 19, 21.

Through several tests the optimum ratio has
also been established between the width M of the central
leg 20 and the width B of the outer legs 19, 21. The
value of this ratio % should be mainly situated between
1,05 and 1,2 and should preferable reach 1,13 with
material thickness D of + 0,63 mm and an overall width
of the mounting section of + 1,05 mm.

By respecting said ratio's one obtains 5
self~-centering action of the pinbody into the holé of
a printed circuit board.

It has also been established that the rounded
outer edges R2 should have a more important radius:
than the rounded edges Rl disposed at the inner side of
the outer legs. . -

On figure 15 it is clearly shown which kind
of contact-area is created after reflow of the tin-lead
layers of pin and holde§whereby a remarkable electrical
connection is obtained through the complete filling
of the groove 32 and all of the edges between the legs
19, 20 and 21 with tin-lead alloy.
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Claims

1. An electric contact pin for printed circuits,
provided with a central portion adapted to resiliently
secure the pin in a hole of the printed circuit, in
which said central portion has two longitudinal
through cuts to form three resilient legs, the outer
legs of which are bended in one direction in the
plane of the cut, while the inner leg is bended in
opposite direction, characterized in that the three
resilient legs are symmetrically displaced upon inser-
tion of the pin (10) in a hole (15) of a printed circuit
in such a manner that the outer legs (19, 21) are
bended towards one another so as to obtain a V-shaped
configuration while the inner leg (20) acts like a
wedge and is clinged between the two outer legs. 7
2. An electric confact pin accoraing to claim 1,
characterized in that the through cuts (17, 18) are
realized so to obtain oﬁter legs (19, 21) which are
less thick than the central leg (20) to improve the
bending towards one another upon insertion of the pin
(10) in a hole (15) of a printed circuit.

3. An electric contact pin according to claims 1 and 2,
characterized in that the three resilient legs (19,

20, 21) remain connected to the pinbody (10) with their
extremities. )

" 4. An electric contact pin according to claims 1 to 3,

characterized in that one extremity of the inner leg
(20) is cut away from the pinbody "(10).

5. An electric contact pin according to claims 1 to 4,
characterized in that the outer edges or surfaces of
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the resilient legs, which realize the contact areas
with the inner side of a hole (15) in a printed circuit,
are provided with a wave-shape configuration (22) so as

to obtain a "cold welding”™ between the tinlayers from
pin and hole.

6. An electrical contact pin according to claim 1,
characterized in that the outer side (30) of the

central leg is provided with a lengthwise and centrally
disposed depression or groove (32).

7. Electrical contact pin according to claim 1,
characterized in that the ratio between the width (M)
of the central leg (20) and the width (B) of the outer
legs (19 21) is mainly situated between 1,05 and 1,2,

8. Electrical contactfpin according to claim ‘7,
characterized in that the ratio between the widths (M/B)

of the legs equals 1,13 with a material thickness (D)
of + 0,63 mm.

9. Electrical contact pin according -to claim 1,
characterized in that the side walls of the central leg
(20) are conically shaped (36) toward the inner side
(34), to still improve the wedge like action of the
central leg (20).

10. Electrical contact pin according to claim 1,
characterized in that the rounded outer edges (R2)

of the legs (19, 21) have a more important radius than

the rounded inner edges (Rl) of said legs (19, 21).
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