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57) ABSTRACT 
An electrical connector for surface mounting on a 
printed circuit board has a rectangular plastics housing 
with two rows of contact pins. The pins are each in the 
form of a turned metal wire of circular section having 
an enlarged spherical knob at its rear end. Each pin 
extends parallel to the base of the housing, having its 
rear end bent downwards so that, in its natural state, the 
knob lies below the housing. When mounted on the 
circuit board, each knob is resiliently urged into contact 
with a respective printed contact pad on the board and 
is secured thereto by solder. The forward end of each 
pin provides a male member that makes connection in a 
socket in a cooperating connector. 

10 Claims, 2 Drawing Figures 
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4,621,880 1. 

ELECTRICAL CONTACT ELEMENTS, 
CONNECTORS AND ASSEMBLIES 

BACKGROUND OF THE INVENTION 

This invention relates to electrical contact elements, 
and to electrical components, connectors and connector 
assemblies including contact elements. 
The invention is more specifically concerned with 

contact elements of electrical components and connec 
tors suitable for surface mounting on a printed circuit 
board. 

Surface mounted components are conventionally 
connected in a circuit formed on a printed circuit board 
by soldering their contacts to conductive pads formed 
on the surface of the board. The soldered joint provides 
an electrical, and sometimes the mechanical connection, 
of the component with the board. The contact elements 
of such components usually take the form of a metal bar 
or strip of rectangular section that is bent downwards at 
an angle from the component to the conductive pad on 
the board, and bent parallel to the board surface close to 
its end. Such an arrangement can provide an effective 
and low-cost contact where the contacts are of this bar 
or strip form throughout their length, since they can be 
readily made by a pressing operation. In many compo 
nents, however, the contacts are made by turning, to 
produce an element of cylindrical shape. Convention 
ally, with such components, one end of the contact is 
subsequently flattened and bent to produce a portion of 
rectangular section by which a solder connection can be 
made with a contact pad on the board surface. This 
additional forming operation leads to an increase in the 
cost of the contact. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
contact element and an electrical component, connector 
and connector assembly including such a contact ele 
ment that avoids the above disadvantage. 
According to one aspect of the present invention 

there is provided an electrical contact element compris 
ing a metal wire of substantially circular cross-section 
along the major part of its length, said wire being 
formed at one end with an enlarged portion of substan 
tially spherical shape by which electrical connection to 
said contact element is established. 
The enlarged portion may be substantially twice the 

diameter of the remainder of the wire. The wire may be 
bent along its length and the contact element made by a 
turning process. 
According to another aspect of the present invention 

there is provided an electrical component including at 
least one contact element according to the said one 
aspect of the present invention. 
According to a further aspect of the present invention 

there is provided an electrical connector including a 
housing and at least one electrical contact element pro 
jecting from said housing, said contact element com 
prising a metal wire of substantially circular cross-sec 
tion along the major part of its length, said wire being 
formed at one end with an enlarged portion of substan 
tially spherical shape by which electrical connection to 
said contact element is established. 
The housing is preferably of an electrically-insulative 

material and has a flat base, a part of the contact element 
extending parallel to the base of the housing, and the 
one end of the contact element being bent towards the 
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2 
base. One end of the contact element may project below 
the base, in its natural state. The other end of the 
contact element may be formed either as a male member 
that is adapted for engagement within a socket in a 
cooperating connector, or as a female member that is 
adapted to receive within it a male member of a cooper 
ating connector. The connector may have a plurality of 
contact elements. 
According to an additional aspect of the present in 

vention there is provided an electrical connector assem 
bly including an electrical connector according to the 
further aspect of the present invention, and a circuit 
board having one or more respective electrical contact 
pads which is contacted by the enlarged portion at the 
one end of the or each contact element. 
A layer of solder is preferably provided between the 

or each contact pad and the enlarged portion of the or 
each respective contact element. 
An electrical connector assembly including a connec 

tor having several contact elements, in accordance with 
the present invention, will now be described, by way of 
example, with reference to the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the connector; and 
FIG. 2 is a sectional side elevation of the connector. 

DETALED DESCRIPTION 

The connector assembly includes a connector 1 
mounted on the upper surface of a printed circuit board 
2. The board 2 carries on its surface a pattern of conduc 
tive tracks 3 which make electrical connection to vari 
ous components (not shown) that are surface mounted 
on the board. An array of contact pins 10 project from 
the front edge of the connector 1, these pins being ar 
ranged electrically to engage sockets 20 in a cooperat 
ing connector 21. The contact pins 10 also project from 
the rear edge of the connector 1 where they make elec 
trical connection with the conductive tracks 3. 
The connector 1 comprises an electrically-insulative 

rectangular plastic housing or block 11 with a flat base 
4, and of square section. The contact pins 10 extend 
through bores 12 through the block 11 and are arranged 
in two rows, one above the other. Each contact pin 10 
is formed from a single metal wire of circular section. 
At its forward end 13 each pin is rounded to facilitate 
entry into the sockets 20 in the cooperating connector. 
The pins are straight until a short distance to the rear of 
the rear edge of the connector 1 where they are bent to 
incline downwards towards the surface of the board 2. 
At its rear end, each contact pin 10 is formed with an 
enlarged spherical knob 14 unitary with the remainder 
of the pin and approximately twice the diameter of the 
remainder of the pin. Each knob 14 contacts a respec 
tive electrical contact pad 15, electrical connection 
between the knob and the respective contact pad 15 
being improved by a layer of solder 16 which is prefera 
bly formed by conventional flow soldering techniques. 

In its natural state, before the connector 1 is mounted 
on the board 2, the knob 14 of each pin projects below 
the underside of the connector. When the connector 1 is 
mounted on the board 2, the pins 10 are bent up slightly 
and their resilience urges each knob 14 securely into 
contact with the respective contact pad 15. The resil 
ience of the pins 10 provides good mechanical decou 
pling between the solder joint and the pin, thereby 
enabling any relative displacement between the board 2 
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and the pin or connector to be accommodated. The 
curved surface of the knob 14 ensures that any displace 
ment by the pins 10 of the solder paste applied to the 
contact pad 15 is kept to a minimum, thereby reducing 
the risk that displaced solder will inadvertently bridge 5 
any joint. When melted, the solder migrates over the 
knob 14 so that it forms a good electrical and mechani 
cal joint on cooling. 
The pins 10 can be readily made by a turning opera 

tion, the knob 14 being produced at the same time. 10 
Preferably the pins 10 are straight when formed and are 
subsequently bent at the required angle after insertion in 
the plastics block 11. 

It will be appreciated that the contact elements of the 
present invention could have a socket instead of a pin at 15 
the end remote from the enlarged knob. The contact 
element could be used in electrical components other 
than connectors. 
What I claim is: 
1. An electrical connector assembly comprising an 20 

electrical connector and a circuit board, the said con 
nector including a housing mounted on one surface of 
said circuit board and at least one electrical contact 
element having one end supported in said housing, the 
said contact element projecting from said housing and 25 
comprising a metal wire of substantially circular cross 
section along the major part of its length projecting 
from said housing, said contact element having an en 
larged portion of substantially spherical shape at its 
other end, and the said circuitboard having one or more 30 
respective substantially flat electrical contact pads on 
said one surface, each said respective contact pad being 
contacted by and soldered to the said enlarged portion 
at the other end of the or each contact element. 

2. An electrical connector assembly according to 35 
claim 1, wherein a part of the contact element extends 
parallel to said surface, and wherein the said other end 
of the contact element is bent towards said surface. 

3. In an electrical contact assembly of the kind com 
prising an electrically-insulative member mounted on a 40 
surface, an electrical contact element supported at one 
end by said electrically-insulative member, and a sub 
stantially flat contact pad mounted on said surface, the 
other end of said contact element being joined with said 
contact pad by means of an electrically-conductive 45 
settable joint material, the improvement wherein said 
contact element is in the form of a wire projecting from 
said electrically-insulative member, the major part of 
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4. 
the length of said wire projecting from said electrically 
insulative member being of substantially constant circu 
lar cross-section, the said length of wire being termi 
nated at its said other end by an enlarged portion of 
substantially spherical shape, and the said enlarged por 
tion being secured to said contact pad by said settable, 
electrically-conductive joint material so as thereby to 
establish electrical connection of said contact element 
with said contact pad. 

4. An electrical contact element according to claim 3, 
wherein the enlarged portion is substantially twice the 
diameter of the remainder of the wire. 

5. An electrical contact element according to claim 3, 
wherein the wire is bent along its length. 

6. An electrical contact element according to claim 3, 
wherein the contact element is made by a turning pro 
CSS. 

7. In a surface-mounted electrical connector of the 
kind comprising an electrically-insulative housing 
mounted on a surface, at least one electrical contact 
element supported at one end by said electrically-insula 
tive housing, and a substantially flat contact pad 
mounted on said surface, the other end of said contact 
element being joined with said contact pad by means of 
an electrically-conductive settable joint material, the 
improvement wherein said contact element is in the 
form of a metal wire projecting from said housing, the 
major part of the length of the wire projecting from said 
housing being of substantially circular cross section, the 
said length of wire being terminated at its said other end 
by an enlarged portion of substantially spherical shape, 
and the said enlarged portion of the contact element 
being secured to said contact pad by said settable, elec 
trically-conductive joint materialso as thereby to estab 
lish electrical connection of said contact element with 
said contact pad. 

8. An electrical connector according to claim 7 
wherein a part of the contact element extends parallel to 
said surface, and wherein the said other end of the 
contact element is bent towards said surface. 

9. An electrical connector according to claim 8, 
wherein in its natural state, the said other end of the 
contact element projects below the surface. 

10. An electrical connector according to claim 7, 
wherein the one end of said contact element is formed 
as a male member that is shaped for engagement within 
a socket in a cooperating female connector. 
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