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[5 7] ABSTRACT 

Compressible electrical interconnectors have dielectric holder 
sheets with compressible conductive plastic rods extending 
through the sheets. When electrical contacts are pressed 
against opposite ends of the rods, interconnection is 
completed. . 

13 Claims, 6 Drawing Figures 
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. ELEC'I'RICAL-INTERCONNECI‘OR 

BACKGROUND or THE INVENTION . 
Electrical interconnectors for completing circuits between 

opposed contact areas are well known. Typically, the inter 
connectors are thin rigid sheets of dielectric material having 
holes which are ?lled with electrically conductive elements. 
Electrical contacts, such as contacts on printed circuit boards, 
are placed adjacent opposite sides of the interconnector so 
that the conductive elements in the interconnectors are lined 
with and positioned between appropriate complementary con 
tact areas. Usually, small pressure is applied to the contact 
bearing members to insure sufficient electrical connection. 
The contacts to be interconnected take any of several 

forms. In some devices the contacts are carefully insulated 
islands in the middle of the circuit board with the conductive 
wires being insulated or buried on or within the board. In 
other cases, such as in strip line connectors, parallel conduc 
tors may be exposed over a substantial surface area of a circuit 
board. Any area along any conductor serves as a contact area 
as controlled by the position of a conductive element in the 

- dielectric retainer of the interconnector. 
In other embodiments, a strip line connector may have 

several layers of connectors which are crossed and insulated 
from each other. Contacts on the surface of the board may be 
permanently connected with conductors within the board or 
holes through the insulation may expose contact areas on con 
ductors within the boards. In the latter case, interconnectors 
have projecting elements which ?t within the holes to reach 
the exposed area of the embedded conductor. 
Some forms of interconnectors may be very thin sheets hav 

ing openings which have resilient elements for projecting 
through the openings for contacting contacts on one side of 
the sheet. Several problems remain in the interconnector art. 
For the most part, interconnectors are formed of a dielectric 
resin and metallic conductive elements. The dielectric 
retainer and metal conductive elements being of completely 
different materials require completely different fabricating 
steps. Hence, the cost of interconnecting devices is increased 
by the necessity of using dissimilar equipment and steps in 
manufacturing the dielectric and conductive portions. Tem 
peratures required for the forming of thermoplastic or ther 
mosetting dielectric materials are often too high to form the 
plastics about preformed ?ne metallic conductors. Where 
metals are flowed into openings in the interconductors, tem 
peratures may cause destruction in the dielectric material or 
may cause latent damage to the interconnectors which may be 
found only after the connectors have been used for a period of 
time in expensive electronic equipment. 
During use, metal contact elements may scratch or other 

wise damage delicate contact areas on printed circuits. The 
best interconnectors employ highly conductive metal ele 
ments such as, for example, silver, and consequently, the high 
cost of the conducting element adds to the cost of the inter 
connectors. These and other problems cause the continued 
search for improved interconnectors. 

SUMMARY OF THE INVENTION 

The present invention concerns interconnector elements 
and their making and using in which elements are short com 
pressible rods having discreet conductors disposed therein and 
being positioned between contact areas which are intended 
for electrical connection. The elements'are assembled in a 
dielectric retainer which typically takes the form of a ?at thin 
material having a plurality of holes extending from one surface 
to an opposite surface, with the elements disposed in the holes 
and extending from surface to surface. The retaining dielectric 
is ?exible or rigid. In one rigid dielectric embodiment, com 
pressible conductor elements extend beyond surfaces of the 
retainer. In another embodiment, compressible conductive 
elements are level with or depressed from relatively less com 
pressible or incompressible surrounding dielectric material, 
and rigid convex contacts are ?xed to junctions on the con 
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2 
ductors to be connected. When used with convex contacts, 
conductive elements and rigid retainers may be ?ush with or 
depressed in the surface of rigid retainers. In both cases, the 
resilient conductive elements are compressed between com 
plementary opposed contacts to complete electrical circuits. 
When the retainer is resilient and compressible, the conduc 

tive elements are either compressible or rigid or relatively 
rigid. Although the conductive elements may extend outward 
from the surfaces of the dielectric retainer, the conductive ele 
ments are substantially coterminal with surfaces of the 
retainer in the preferred embodiments. 
The dielectric retainer may be made of any convenient 

material which has a form suf?ciently stable to hold the con 
ductor elements in desired alignment with the contact areas. 
Any suitable therrnosetting or thermoplastic resin may be em 
ployed. In high heat applications, thennosetting resins are 
preferred. The resin used in the dielectric retainer may be 
identical with the resin of the conducting element. 

In preferred embodiments, the conductive elements are 
resilient and compressible. When the dielectric retainer is 
resilient and compressible, the conductive elements may be 
made of materials having similar properties, or the elements 
may be made of relatively rigid materials. " 

In one embodiment of the invention, the retaine‘r is made of 
a silicone rubber, and the conductive element is made of a sil 
icone rubber having embedded therein chunks of similar sil 
icone rubber and a ?nely dispersed conductive metal, such as 
for example, silver ?ake. The metallic content of the conduc 
tive element may be as low as about 1.5 percent by volume. 

In one example of the manufacture of the interconnectors, 
rods are formed by mixing cured particles of room tempera 
ture vulcanizable-silicone rubber having average particle size 
of about 3 mils with uncured resin of the same silicone rubber 
and with silver flake smaller than 325 mesh. A suitable pro 
portion is approximately 3 parts by weight cured particles, 3 
parts uncured resin and catalyst in a 9 to 1 ratio and 5 parts 
silver ?ake. From 3 to 4 parts of alumina particles may be 
added. The dielectric retainer may be formed of similar room 
temperature vulcanizable silicone rubber without the particu 
late ?llers. ‘ 

The rods are precisely arranged in parallel relationships in a 
frame, and voids are ?lled with the ?owable resin which will 
form the retainer. When the resin is cured, the block is sliced 
into several similar interconnector devices with particularly 
positioned conductor elements. 
The invention has as one object the provision of electrical 

interconnectors having precisely positioned conductive ele 
ments of a dielectric resin containing discreet electrical con 
nectors held in electrical conducting relationship in the ele 
ments. 

Another object of the invention is the provision of com 
’pressible conductive elements precisely positioned in dielec 
tric retainer sheets forming printed circuit interconnectors. 
The invention has as a further objective the provision of 

compressible and resilient discreet conductor-?lled resin ele 
ments held within compressible and resilient retainers at 
precise positions for selectively electrically interconnecting 
contacts on opposite sides of the retainer sheet. Other objects ‘ 

. of the invention are methods for making compressible electrié 
cal circuit interconnectors and for employing compressible ‘ 
circuit interconnectors. 
The foregoing and other objects of the invention are ap 

parent in the disclosure which includes the foregoing and on 
going speci?cation and claims and the drawings. ‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 
I FIG. 1 is a perspective view of an electrical interconnector 

of the present invention. , ‘ ‘ . 

FIG. 2 is a detail of an interconnector showing a conductive 
particle-?lled compressible connective element in, an insulat 
ing retainer. 
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FIG. 3 is an assembled detail of spaced opposed printed cir 
cuit boards with an interposed connector of the present inven 
tion and outer platens for pressing the circuit boards inward to 

_ insure electrical communication. 

FlG. 4 is an exploded view of a strip line interconnection 
employing an interconnector of the present invention. 
' FIG. 5 is an exploded view of an interconnector employed 
in an electroluminescent system. 

FIG. 6 is a detail of a conductive element recessed in a 
dielectric material. . 

' f ‘DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to FIG. 1, an interconnector is generally referred 
to by the numeral 10. The dielectricresin retainer 12 has a 
plurality of holes which‘yare ?lled with rod-like conductors 14 
which are compressible and resilient. Preferably. dielectric 
material 12 is the same basic composition as conductive ele 
ments l4, and both have substantially the same resilience and 
compressibility. As shown in FIG. . 1, elements 14 are flush 
with opposed surface areas of the dielectric material‘ 12. 

in ‘FIG. 2, the detail shows a relatively resilient conductive 
element vl6 extending slightly beyond opposite surfaces of a 
dielectric material retainer 18. Forces caused by compressing 
the oppositeends of elements 16 together in the application of 
the device insure good electrical contact. ‘in this embodiment, 
retainer 18 may be made of a relatively rigid dielectric materi 

ln-FlG. 3, interconnector 20 which has dielectric material 
. 22 and conductive plastic elements 24, is positioned between 
circuit boards 26 and 28. Contact areas‘30 and 32 are joined 
by one of the conductive elements while contacts 34 and 36 
are joined by theother conductive element. Platens 38 are 
employed to press boards 26a'nd 28 inward to insure good 
contacts between the contact areas and the conductive ele 
ments. The dielectric material '22 and the basic material ‘of 
conductive elements 24 is similar. Inward pressure ‘of the 
platens 38‘tends to compress the conductive elements and 
dielectric material equally. ‘Alternatively, the, dielectric 
material 22 ‘may have greater or lesser compressibility than 
the conductive elements 24. , 
As shown in FIG. 4, an interconnecting device 40‘ having 

dielectric material 42 and contact elements 44 is interposed 
between two strip line circuit boards 46 and 48. The inner hid 
den surface of board 46 has parallel vertical exposed conduc 
tive members 47. Board 48 has parallel horizontal exposed 
conductive members 49. When - the boards are pressed 
together, conductive plastic elements “interconnect speci?c 
vertical conductors with speci?c horizontal conductors. 
vln FIG. 5, an electrical interconnector 50 has a dielectric 

material 52 and a plurality of conductive plastic elements 54 
which interconnect contacts 56 on circuit board 58 with ap; 
propriate contacts on the electroluminescent panel 60. A 
frame at the edges of the panel aids in the compression of the 
entire device to press the resilient conductors onto the contact 
areas insuring completed circuits in FIG. 6, a panel has a con 
ductive element 64 recessed from the surface of dielectric 
material 62. _ 

As described herein, the interconnector of the present in 
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have surface. irregularities due to production faults, thus 
eliminating errors caused by non-surface conforming inter 
connectors of the prior art when used with non-planar printed 
circuit surfaces. 
While the invention has been particularly shown and 

described with reference to a preferred embodiment thereof, 
it will be understood by those skilled in the art that various 
changes in form and details may be made therein without de 
parting from the spirit and scope of the invention. 
What is claimed is: ‘ . , 

1. Electrical interconnecting apparatus comprising a dielec 
tric material having first and second opposite surface ‘areas 
and having at least one hole extending through the dielectric 
material from the first surface area to the second surface area, 
at least one elastomeric compressible resilient electroconduc 
tive element disposed in the hole, the at least one element 
comprising a dielectric resin containing discrete electrical 
conductors held in electrical conducting relationship in the 
element. ‘ 

2. The electrical interconnecting apparatus of claim I 
wherein the dielectric material has a plurality of holes therein 
and wherein the at least one element comprises a plurality of 
elements disposed within the holes for electrically connecting 
a plurality of ?rst contacts adjacent the ?rst surface area of 
the material with a plurality of second contacts adjacent the 
second surface area of the material. ' 

3. The electrical interconnecting apparatus of claim 1 
wherein the dielectric material comprises a resin. _ 

4. The electrical interconnecting apparatus of claim I 
wherein the dielectric material comprises a ?exible, thin resin 
sheet. 

5. The electrical interconnecting apparatus of claim I 
wherein the dielectric material comprises a thin resilient resin 
sheet. 

6. The electrical interconnecting apparatus of claim 1 
wherein the dielectric material comprises a flexible resilient 
and compressible resin sheet having ?rst and second opposite 
faces and having a plurality of holes extending through the 
sheet, and wherein the at least one electroconductive ele 

' ments comprises a plurality of elastomeric rods disposed in the 
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vention provides solution to many' of the extant problems of . 
‘the prior art. Cost economies are realized by the use of very 
minor portions of conductive metals. Economies are created 
in manufacturing both the insulating and the conducting ele 
ments with similar equipment and steps, since both are made 
of similar materials. The dielectric material and the conduct 
ing element are temperature suited, since both are con-‘ 
structed of similar materials. The metal-?lled compressible 
elements neitherv abrade nor otherwise damage the delicate 
contact areas of printed circuits. ‘ 

The interconnectors of the present invention are lighter in 
weight than conventional interconnectors, since metallic con 
tent is reduced. Thepresent interconnectors conveniently and 
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holes, the rods having electroconductors therein whereby a 
plurality of contacts adjacent the, first face are electrically 
connected with a plurality of contacts adjacent the second 
face. ' - ' i 

7. The electrical interconnecting apparatus of claim 6 
wherein each rod has a plurality of relatively. small discreet - 
conductors held by the elastomeric rods inelectrical conduct 
ing relation which is enhanced by compressing the rods 
between contacts adjacent the sheet faces. - 

8. The electrical interconnecting apparatus of claim] 
further comprising ?rst contact bearing means adjacent the ‘ 
?rst surface area and having positioned thereon'at least one 
?rst contact adjacent the at least one element, and secondv 
contact holding means adjacent the second surface area and 
having a'second contact adjacent the at least one element and 
means pressing ‘the ?rst and second contact means inward 
thereby tending to compress the at least one element and 
completing an electrical circuit between the ?rst and second 
contacts. _ 

9. The apparatus of claim I wherein the element extends 
from one surface of the dielectric material to an opposite sur 
face thereof. 

10. The apparatus of claim 1 wherein the element extends 
beyond opposite surfaces of the dielectric material. ' 

I]. ‘The method of joining electrical contacts comprising 
positioning contacts opposite each other, interposing a dielec 
tric retainer having a conductive elastomeric element extend 
ing therethrough between the contacts and pressing the con 
tacts towards each other, thereby compressing the conductive 
elastomeric element and‘ completing a circuit between the 
contacts. . 

12. Electrical interconnecting apparatus comprising a 
thoroughly interconnect printed circuit devices which may 75 dielectric material having ?rst and second opposite'surface 
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areas and having at least one hole extending through the 
dielectric material from the ?rst surface area to the second 
surface area, at least one electroconductive element disposed 
in the hole, the at least one element comprising a dielectric 
resin containing discrete electrical conductors held in electri~ 
cal conducting relationship in the element, wherein the dielec 
tric material is relatively less compressible than the element. 

13. Electrical interconnecting apparatus comprising a 
dielectric material having ?rst and second opposite surface 
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6 
areas and having at least one hole extending through the 
dielectric material from the ?rst surface area to the second 
surface area, at least one electroconductive element disposed 
in the hole, the at least one element comprising a dielectric 
resin containing discrete electrical conductors held in electri 
cal conducting relationship in the element, wherein the ele 
ment terminates short of opposite surfaces of the dielectric 
material. 

1k Ill # i Q 


