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€9 Contactarray.

€) The laterally contacting elastomeric array is preferably
adapted for use in connecting the pin electronics in a test-
head to an electronic device under test. The array com-
prises a plastic elastomer boat (10) for supporting a plurality
of elastomeric contacts (12), and an insulating thread or
filament (14), or retaining nipples, for supporting the con-
tacts (12) in the elastomer boat (10). The contacts (12) are
each cylindrical, have a hole (15) for receiving the support-
ing thread (filament) (14} or nipples, and are compressed
laterally rather than on their ends.
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- The present invention relates in general to a contacting
array, and pertains more particularly, to a laterally contacting
elastomeric array which may be used in one or more groups on the
test-head of a test system. In the preferred embodiment the con-
tacting array is used to connect the pin electronics to the indivi-
dual pins of the device being tested. Usually, the initial contact
is made to an interfacing printed circuit load board.

In the past various methods and apparatus have been designed
for providing this type of contact. For example, edgeboard connec-
tors have been employed along with other structures such as a metal
pin-to-spring receptacle or spring-loaded pressure pins. One common

connector employs vertically-compressed solid conductive elastomer

~cylinders compressed on their flat ends. In systems employing the

latter technique problems have developed particularly when it is de-
sired to simultaneously contact a great number of pins such as in
access of 800 pins. It has generally been found when employing more
than 200 contacts, the pressure required to compress all contactors
similtaneously is quite prohibitive with this flat end contact struc-
ture.

Another problem with the known connector is the relatively
low contact density.

Accordingly, one object of the present invention is to pro-
vide a laterally contacting elastomeric array comprising a plurality
of contacts and which is characterized by a higher contact density.
With the improved laterally contacting method and device of this
invention there is a reduction in the space requirement by at least
25% which is a significant improvement in contact density. Further-
more, this is accomplished with no degradation in electrical per-
formance because the contact resistance is still maintained at less

than 0.10 ohms per contact.
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Another objectrof the present invention is to provide a
laterally contacting elastomeric array that is an improvement over
the end contacting array structure. In accordance with the present
invention there is provided a partially hollow elastomer cylinder
that is compressed and makes contact on its sides rather than on
the ends, thus reducing the required pressure to 1/4 that required
for the vertically compressed elastomer.

Still another object of the present invention is to provide
an improved contacting elastomeric array that is of relatively
simple construction, that i1s essentially maintenance free, and
that can be assembled quite readily.

To accomplish the foregoing and other objects of this inven-
tion there is provided a laterally contacting elastomeric array
that comprises an electrically insulating support member prefera-
bly in the form of a plastic elastomer boat, and a plurality of
elastomeric contacts. The support boat has means for receiving
the elastomeric contacts disposed in a spaced array. This receiving
means may comprise a plurality of through slots that extend in a
linear array. Means are also provided for supporting the elastomeric
contacts with each contact being supported in a position permitting:
limited compressive movement relative to the support member. The
elastomeric contact is preferably cylindrical and partially hollow
by the provision of an axial passage therethrough to aid in ease
of compréssion of the elastomeric contact and further to accomoda-
te the means for supporting the elastomeric contact in the support
member. The support means for the contacts in one embodiment compri-
ses a filament, thread or the like which commonly supports a linear
array of contacts by passing through the axial hole in each contact.
In an-alternate embodiment the filaments may be replaced by retain-
ing nipples that extend partially into the axial hole from opposite

sides of the contact. The accomodating slot in the support boat
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supports the contacts so that they preferably extend both above
and below the upper and lower limits of the support boat. The
diameter of the hole in the contact is preferably sufficiently
large in comparison with the diameter of the filament or other
support member so as to provide some limited play between the
contact and the support therefor.

Numerous other objects, features and advantages of
the invention should now become apparent upon a reading of the
following detailed déscription taken in conjuction with the ac-
companying drawing, in which:

FIG. 1 is a exploded perspective view showing the late-
rally contacting elastomeric array of the present invention;

FIG. 2 is a cross-sectional view taken along line 2-2
of FIG. 1 longitudinally through the array;

FIG. 3 is a cross-sectional view taken along line 3-3
of FIG. 2 with the contact shown prior to compression;

FIG. 4 is a view similar to that shown in FIG. 3 but
with the contact in its compressed condition;

FIG. S5 is a perpective view of an alternate construction,
particularly for the elastomer boat; and

FIG. 6 is a cross-sectional view similar to that shown
in FIG. 2 showing an alternate support for the contacts employing
retaining nipples.

With reference to the drawings, there is shown in FIGS.
1-4, one embodiment of the laterally contacting elastomeric array
of this invention comprising three basic components including a
plastic elastomer boat 10, a plurality of elastomeric contacts 12,
and an insulating thread or filament 14. FIG. 1 shows the array
in an exploded view with relationship to printed circuit boards
16 and 18. The printed circuit boards 16 and 18 have associated

therewith a series of conductive strips 17 and 19, respectively.
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The elastomer holder or boat 10 is molded or machined
using preferably a rigid thermoplastic material with a volume

resistivity of at least 1 x 10_, ohm - cm. The holder 10 may

be made of lexan. There are diigosed in the holder a plurality
of slots 13 disposed in a linear array and extending between
the top surface 20 and the bottom surface 22 of the holder 10.
The height of the holder 10 between surfaces 20 and 22 is smaller
than the diameter of the cylindrical elastomeric contacts.

FIG. 3 shows this clear difference in dimension. The mumber of
elastomer slots 13 may vary in each array. The elastomeric con-
tact 13 may be cut from a long piece to specific lengths to fit,
as indicated in FIG. 2 in each accomodating slot. The elastomeric

contact contains conductive material preferably with a volume
resistivity of 0.010 ohm - cm. With a length of the contact of
on the order of 0.10 inch with a deflection of approximately
0.035 inch against gold-;iatéd printed circuit board etch, there
is a contact resistance of 0.100 ohms at a maximum. The compiete
array'déscribed in the drawing is adapted for proper operation
over a temperature range of 0° - 70° c. at a relative humidity
of 50%.

In accordance with one method of aésembly, the elasto-

meric contacts 12 are loaded into the slots 13 of the holder 10
and are captivated by passing a non-conductive rod or filament
14 through all of the central holes 15. As indicated in FIG. 2,
the ends 21 of the filament are secured to the upright walls 26
of the holder. The ends may simply be secured by application of
heat to weld them to the wall 26. The completed array is placed
on the contacting area of the PC board 16 keyed by two alignment
stems 28 that are aligned with corresponding holes 29 in the
printed circuit board 16. The array may be held in place by two

retaining rings (not shown).
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FIG. 5 illustrates a preferred boat construction which
is substantially the same as the construction depictéd in FIGS.
1-4. However, instead of using a through hole for receiving the
filament 14, there are provided individual slots 32 which are
in alignment and extend longitudinally of the elastomer boat.
These slots are sufficiently deep so as to properly align the
contacts 12 such as in the position shown in FIG. 2 hereinabove.

The arrangement of FIG. 5 is desirable from a standpoint
of ease of assembly. All of the elastomeric contacts 12 may be
assembled on the filament 14 totally separate from the boat 10.
With the contacts then properly spaced, the assembly of contacts
and filament are rested in the boat with the filament 14 resting
in the aligned slots 32. In this way the filament does not have
to be threaded with the contacts already in the boat. The opposite

ends of the filament are easily secured to the end walls 26 by

_ the application of heat such as by the use of a soldering iron

which will simply fuse the filament into the wall.

FIG. 6 shows an alternate embodiment for supporting
the contacts. Instead of using a filament, thread of the like,
the boat is provided with slots 34 for accomodating the elastomeric
contacts 12 with the side walls of each slot, such as surface 36
in FIG. 6, being provided with a nipple 38. The diameter o< the
nipple 38 may be comparable to that of the filament 14 shown in
FIG. 2. Thus, each contact 12 is supported on opposite sides by
a respective nipple 38 with the nipple extending only preferably
a short distance into the elastomeric contact.

Because the contact has sufficient pliability the
contacts may be forced over the nipples until the nipples engage
with the central hole 15 in each elastomeric contact 12. Once the
contacts are in position, they are retained in that position by

the nipples but are permitted limited compressive movement, parti-
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cularly in a vertical direction in FIG. 6 relative to the support
means.

Having described one preferred embodiment of the pre-
sent invention, it should now be apparent that those skilled
in the art that numerous modifications may be made in the structu-
re that is described, all of which are contempleted as falling
within the scope of this invention. For example, greater or less <
spacing can be provided between contacts. The length of the slot
may be varied so as to accomodate elastomeric contacts of different
length depending on the contact resistance that may be required.
Also, the plastic material used in the fabrication of the holder
10 may'bé selected depending upon the intercontact leakage para-

meters.
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CLAIMS:
1. A contacting elastomeric array comprising;
an eléctrically insulating support means,
a plurality of electrically conductive elastomeric
contacts,
said support means having means for receiving the
elastomeric contacts in a spaced array,
and means supporting the elastomeric contacts in
the réceiving means of the support means with each contact being -
supported with limited compressive movement relative to the
support means.
2. A contacting elastomeric array as set forth in
claim 1 wherein the support means has a plurality of through
slots defining the means for receiving the elastomeric contacts.
3. A contacting elastomeric array as set forth in
claim 2 wherein the support means comprises a plastic elastomer
boat with the slots extending in a linear array. /
4. A contacting elastomeric array as set forth in claim
3 wherein said elastomer boat has a volume resistivity of at
least 1 x 1014 ohm - cm.
5. A contacting elastomeric array as set forth in
claim 4 wherein said elastomer boat is lexan.
6. A contacting elastomeric array as set forth in
claim 1 wherein the elastomeric contact is cylindrical and partial-
ly hollow to aid in ease of compression and to accomodate said
means for supporting the elastomeric contact in the receiving means
of the support means.
7. A contacting elastomeric array as set forth in claim
2 wherein the elastomeric contact is cylindrical and partially
hollow fitting within the through slot in the support means and

extending above and below the support means.
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8. A contacting elastomeric array as set forth in
claim 1 wherein the means supporting the contacts includes fila-
ment or the like means commonly supporting the contacts by pas-
sing through an axial hole in each contact.

9. A contacting elastomeric array as set forth in
claim 8 wherein the diameter of the hole in the contact is suf-
ficiently larger than the filament diameter to provide limited
play of the contact within the support means.

10. A contacting elastomeric array as set forth in
claim 1 wherein the support means comprises a plastic boat having
a plurality of through slots for accomodating the contacts, the
slots extending vertically through the plastic boat and disposed
in an array, said contacts each including a substantially cylin-
drical contact having an axial hole for réceiving a filament
means forming the means of supporting the contacts to orient the
contacts for receiving compréssive forces against the arcuate
sides thereof rather than at flat ends.

11. A contacting elastomeric array as set forth in
claim 1 wherein each elastomeric contact has a volume resisti-
vity on the order of 0.010 ohm - cm.

12. A contacting elastomeric array as set forth in
claim 1 wherein each elastomeric contact has a contact resistance
of 0.100 ohms at a maximum.

13. A contacting elastomeric array as set forth in claim 1
wherein the means supporting the contacts includes oppositely
disposed nipplés extending from opposite direction into ends of
an axial hole in each contact.

14. A contacting elastomeric array as set forth in claim
13 wherein the diameter of the hole in the contact is sufficiently
larger than the nipple diameter to provide limited play of the

contact within the support means.
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15. A contacting elastomeric array as set forth in
claim 1 wherein the means supporting the contacts includes
filament or the like means commonly supporting the contacts
and being accomodated in linear slots in the support means
whereby all contacts may be fitted on the filament prior to
introduction into the boat.

16. A contacting elastomeric array as set forth in
claim 1 wherein the support means comprises a plastic boat
having a plurality of through slots for accommodating the con-
tacts, the slots extending vertically through the plastic boat
and disposed in an array. Said contacts each including a substan-
tially cylindrical contact having an axial hole for receiving
the means supporting the elastomeric contacts and orienting the
contacts for receiving compressive forces against the arcuate
sides thereof rather than at flat ends.

17. An elastomeric contact comprising:

an electrically insulating support body, at least
one electrically conductive elastomeric contact of cylindrical
shape thus having substantially flat ends and a circumferential
surface and having a substantially axially disposed hole extending
between the flat ends, and means associated with the support body
extending at least partially into said axial hole and for retaining
the contact in a laterally contacting position with the circumferen-
tial surface at least in part exposed from the support body for

receiving compressive forces thereagainst.
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