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ABSTRACT: An electrical connector specifically applicable 
to establishing connections between a flat surface such as a 
printed circuit board, and contact elements extending at right 
angles to the plane of the board. The connector includes two 
halves. One half includes a plurality of rodlike contact ele 
ments mounted in parallel, side-by-side relationship, in a hous 
ing of insulating material. The ends of the rods extend from 
opposite sides of the housing. The mating half of the connec 
tor includes a plurality of forklike contacts mounted in a hous 
ing of insulating material in position for the forks to straddle 
the extending ends of the rods. Successive rows of the rods are 
formed with increasing lengths to mate with corresponding 
forks arranged in successive layers. Separation and mating of 
the connector halves is achieved by relative movement in a 
direction substantially perpendicular to the axes of the rods. 
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ELECTRICAL CONNECTOR PARTICULARLY FOR 
PRINTED CIRCUITS 

The present invention is related generally to electrical con 
nectors and in particular to electrical connections which must 
extend to a plane surface as, for example, a circuit board. 

It is based on the discovery that it is desirable to form such 
electrical connections using contact elements which engage 
with each other perpendicularly. 

In accordance with the invention the connector is distin 
guished in that a first series of contact elements is arranged in 
such a manner as to be supported perpendicularly to a plane 
surface and in that contact elements of a second series are 
supported being parallel to the plane surface in such a manner 
as to engage the contact elements of the first series. 
The invention has many advantages. 
For example, it permits fixed electrical connections to be ef 

fected between the printed circuit board and a series (plurali 
ty) of contacts providing the maximum strength and with the 
minimum use of space. 

Establishing separable connections with these fixed con 
tacts, strain and wear exercised on the printed circuit board 
are reduced to the minimum. 
On the other hand, the work of connecting and disconnect 

ing external conductors with the printed circuit board is greatly simplified. 
In order to make the invention better understood, a non 

limitative example of embodiment will be described below 
with reference to the drawings, in which: 

FIG. 1 is a cross-sectional view of a first contact support; 
FIG. 2 is a cross-sectional view of a second contact support; 
FIGS. 3 and 4 are views in plan and side elevation respec 

tively of a spring contact element which is mounted in the 
second support represented by FIG. 2; 

FIGS. 5 and 6 are sections along lines V-V and VI-VI 
respectively in FIG. 3; 
FIGS. 7 and 8 are perspective views of the first contact ele 

ment support; 
FIGS. 9 and 10 are perspective views of the second contact 

element support; 
The connector shown in the drawings comprises a first sup 

port element 1 (FIGS. 1 and 7-8) of a dielectric material serv 
ing to receive in holes 2.1-2.2 arranged in rows (FIGS. 7 and 
8) contact elements 3.1-3.2 which are disposed next to each 
other and juxtaposed being arranged in a parallel manner in 
each row as well as a second support element 4 (FIG. 2 and 
9-10) also of a dielectric material receiving in slots 5.1-5.2 
(FIGS. 9-10) contact elements 6.1-6.2 arranged in the same 
manner as the contact elements 3.1-3.2. 

Considering FIGS. 1 and 2 and 7-8 and 9-10 together, it 
will be realized that a series of contact elements 3.1-3.2 deter 
mines the formation of a common plane which is substantially 
perpendicular to a plane surface 7 integral with the support 1 
and that likewise a series of contacts 6.1-6.2...of the support 4 
also forms a common plane. In the position for use, the plane 
of the contacts 6.1...is in an alignment substantially parallel to 
the plane face 8 of the support 4 in such a way that the contact 
elements 6.1... are in a plane substantially perpendicular to 
the plane of the contacts 3.1-3.2. 
As FIG. 3 shows, each of the contact elements 6 can com 

prise a substantially rectilinear flat part 13 which is provided 
at one end with elastic fingers 9 which, extending in a straight 
line and facing each other make the prongs of a fork. 
The position of the elastic fingers 9 relative to the support 4 

is shown clearly in FIG. 2. The fingers of each contact are of a 
material, which conducts electricity and is elastic, are spaced 
at a distance which permits them to receive with friction 
between them one of the contact elements 3.1-3.2. 
The contact elements 3.1-3.2 are preferably round 

rectilinear rods but other forms can be adopted. 
Part 13 of the contacts 3.1-3.2 is provided with projections 

10-11-12 which ensure the maintenance of the contacts in the 
support 4 of dielectric material. These projections are shaped 
in such a manner as to catch in the support 4 in order to resist 
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2 
the forces which tend to displace the contacts in relation to 
the support during the engagement and the separation of the 
parts coming into play in the connection. 

It will be realized that the space between the adjacent con 
tact elements 6 must coincide with the spacing between the 
contact elements 3 in such a manner as to ensure the engage 
ment of corresponding contact elements when the support 
members 1 and 4 are placed in their cooperation position. 
The engagement of the contact elements 6 which are in the 

same plane with the contact elements 3 which are also in the 
same plane has been described. 

It will be understood that in any connection place the 
number of contact elements can be increased thanks to the "- 
staged' arrangement shown in FIGS. 7-10, that is to say, that 
one series of rod contacts 3.1 is arranged in a common plane 
and that other rod contacts 3.2 are arranged in another plane 
which is parallel to and spaced from the contacts 3.1. 
Likewise, the contacts 3.1 which are in the same plane extend 
in length beyond the end of the contacts 3.2 which are in the 
other plane in such a manner to permit a suitable engagement 
with the corresponding contact elements 6.1-6.2. 
The arrangement of the contact elements 3.1-3.2 in the 

support 1 can be made in such a manner as to be in harmony 
with the "staged' arrangement described above. In this case 
the contact elements 6.1 would be arranged in a plane and the 
contact elements 6.2 would be arranged in another parallel 
plane and spaced by the contacts 6.1. Likewise, the contacts 
6.1 would be arranged in such a manner as to extend in length 
beyond the end of the contacts 6.2 in order to catch the cor 
responding contacts 3.1-3.2. 

In the drawings, the contacts supported by the support 1 are 
shown aligned in such a manner that each of the elements 3.1 
are directly behind a similar element 3.2. The contacts 6.1-6.2 
are aligned in the same manner. 
Although this arrangement is shown as being an ad 

vantageous embodiment of the invention, alternative arrange 
ments can be used. 

For example, contact elements of a support in the same 
plane could be arranged in quincunx in relation to the other 
plane. 

This arrangement gives rise to numerous advantages: for ex 
ample, a greater density of contact elements and a greater 
facility for the assembly of contact elements in a support. 

In the practical application of the invention, the support 1 
could be fixed to a printed circuit board (not shown) mount 
ing the plane face 7 of the support on one of the faces of the 
board. The terminal parts 14 of the contacts 3.1-3.2 could ex 
tend through holes formed to begin with in the panel forming 
the circuit and through corresponding parts forming terminals 
of the conductors printed on the surface of the panel. 

Electrical connections between the terminal parts 14 and 
the conductors of the board would be effected in any ap 
propriate manner, for example, by soldering. Conductors ex 
terior to the contacts 6.1-6.2 can be provided by fixing electri 
cally or mechanically conducting wires to the exterior ter 
minal parts 15 of the contacts 3.2-3.2. Such connections can 
be made in any appropriate manner. 

In the embodiment described a form of conductor suitable 
for wrapping (wirewrap) has been shown. 
An electrical path between the exterior conductors fixed to 

the contacts 6.1-6.2 and the conductors of the board of the 
printed circuit which are fixed to the contacts 3 can then be 
established by moving the supports and 4 together. As the 
parts lodged in the supports are placed in contact, the front 
ends of the contacts 3.1-3.2 will engage in the fingers 9 of the 
contact elements 6.1-6.2 to complete the electrical path. 

In the manner described, there can be established an electri 
cal connection at right angles between the rodform contacts 
3.1-3.2 and the contacts 6.1-6.2 in the form of a fork. A 
separable, sure, appropriate, and tough connection can be 
formed between a certain number of exterior conductors and 
the conductors of a printed circuit board. 
What we claim is: 
1. A separable electrical connector, comprising: 
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a first base of dielectric material; 
a first plurality of rodlike contact elements having tips ex 

tending axially from said first base in parallel spaced 
apart side-by-side relationship defining a plane perpen 
dicular to said base; 

a second plurality of rodlike contact elements arranged in 
parallel spaced-apart side-by-side relationship defining a 
plane parallel to the plane of said first rodlike contact ele 
ments, and having tips extending axially from said base 
beyond the tips of said first rodlike elements; 

a second base interfitting with said first base upon relative 
movement in a direction perpendicular to the planes of 
said first and second rodlike elements; 

a first plurality of resilient, slotted, forklike contact ele 
ments arranged in a first plane generally parallel to said 
first base and perpendicular to the planes of said rodlike 
elements, said forklike elements extending from said 
second base toward said first base in parallel spaced-apart 
side-by-side relationship, each having a pair of resilient 
arms defining a central slot for engaging the tips of said 
first plurality of rodlike elements upon interfitting of said 
bases; and 
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4 
a second plurality of resilient, slotted, forklike contact ele 
ments arranged in a second plane parallel to and spaced 
from said first plane, each having a pair of resilient arms 
defining a slot extending beyond the arms of said first plu 
rality of forklike elements for engaging the tips of said 
second plurality of rodlike elements upon interfitting of 
said bases; 

wherein said bases include interfitting means guiding rela 
tive movement therebetween in a direction perpendicular 
to the planes of said rodlike elements. 

2. A separable electrical connector in accordance with 
claim 1 wherein: 
one of said bases has a front surface for mating with the 

other of said bases and a rear surface for abutting an ex 
ternal conductor support such as a printed circuit board; 
and at least one of said plurality of contact elements on 
said base extends from the front surface thereof and rear 
wardly through said base and includes a tail portion ex 
tending from the rear surface thereof for engaging con 
ductors on a printed circuit board mounted to said rear 
surface. 


