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MOUNTING HOUSING FOR LEADLESS CHIP
CARRIER

As large scale integration (LSI) techniques are ap- 5

plied to integrated circuit and hybrid circuit develop-
ment, the density of circuit functions which may be
performed by a single circuit chip becomes limited, not
by the electronic functions which can be performed by
the circuit chip, but by the packaging used to house the
chip and the leads required for interconnecting the chip
with other circuitry. Integrated circuits are convention-
ally housed in flat packs or dual in-line package (DIP)
structures wherein interconnection leads are arranged
in parallel rows extending from opposite sides of the
chip housing. However, as the chip functions are ex-
panded to require greater numbers of interconnection
leads, standard DIP configurations pose serious limita-
tions. For example, a sixty-eight pin array in conven-
tional DIP packaging would require a DIP over three
inches long. Because of impedence of the long leads
required, such arrangements are unsuitable for high
speed devices. Furthermore, such packages would con-
sume an inordinate amount of circuit board area and
pose problems in maintenance or replacement.

In response to the need for high density packaging for
LSI devices, the industry has developed standard LSI
chip carrier housings known in the art as leadless chip
carriers. Conventionally, the leadless chip carrier com-
prises a substantially flat rectangular ceramic base piece
with a centrally located cavity in one face thereof. The
chip is mounted on the floor of the cavity and the cavity
enclosed and hermetically sealed with a ceramic cover.
Terminal lands are arranged on one or both sides of the 3
base piece adjacent each of the four edges of the base
piece and electrical communication between the termi-
nal lands and the enclosure housing the chip is provided
by gold-plated leads or the like extending from the
terminal lands to the cavity. The terminal lands may be
on the front side (the major face of the base piece which
carries the enclosure cover) or the back side (the side of
the base piece opposite the enclosure cover) or both,
depending on the design of the leadless chip carrier.
Furthermore, the location and arrangement of the ter-
minal lands may vary depending on the size of the car-
rier and the number of terminal lands.

Conventionally, leadless chip carriers as described
above are mounted in mounting means for electrical
interconnection with a circuit board or the like. Since s
the terminal lands must contact means for forming elec-
trical communication between the circuit elements on
the printed circuit board and the terminal lands, means
must be provided in the mounting housing to accurately
position and align the terminal lands with respect to s
such contact means.

While various leadless chip carrier sizes and configu-
rations as generally described above have been adopted
as industry standards for various pin connection ar-
rangements, the means used for interconnecting such ¢
leadless chip carriers with circuit boards or the like and
thus provide electrical communication between the
terminal lands of the leadless chip carrier and the circuit
board varies with the particular circuit application, the
functions to be performed by the particular chip and
other considerations. Thus no standard means has been
adopted for mounting leadless chip carriers on circuit
boards or the like.
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Obviously, various designs of leadless chip carrier
interconnection means have been devised, each with its
own unique characteristics and designed to satisfy cer-
tain requirements. Ordinarily, however, all prior
mounting housings rely on registration of the mounting
housing and leadless chip carrier by reference to an
edge of the ceramic base piece to align the contact
means of the mounting housing with the terminal lands
on the leadless chip carrier. Since the position of the
contact means with respect to the mounting housing is
fixed, the position of the lands with respect to the edge
of the base piece must be precisely fixed to insure that
the contact means are in proper registry with the lands.
Furthermore, the contact means are usually arranged to
extend in a direction transverse to the plane of the lands,
thus project upwardly and/or downwardly from the
mounting housing and/or the mounting housing cover,
thus contacting the lands on the broad surfaces thereof.

Unfortunately, the ceramic base piece of many lead-
less chip carriers is not machined to provide precision
edges. Instead, the base piece is formed from a larger
sheet of ceramic material by forming a plurality of pre-
cisely aligned holes in the sheet and/or scribing the
sheet on one or both faces and breaking the sheet along
the scribe line or aligned series of holes. Obviously, the
break line which forms the edges of the base piece may
or may not be precisely aligned with the holes or scribe
line. However, the terminal lands are formed on the
base piece at precise locations with reference to the
holes or scribe line, not the actual edge of the body.
Thus, where the actual edge of the body does not pre-
cisely coincide with the scribe line or line defined by the
centers of the holes, and where the contact means car-
ried by the mounting housing is aligned to contact the
terminal lands by reference to the actual edge of the
base piece, misalignment between the contact means
and the terminal lands often occurs. This results in fail-
ure to form proper electrical contact between the
contact means and the terminal lands.

In accordance with the present invention, 2 mounting
housing is provided in which the contact means are
aligned with the terminal lands by reference to the holes
used to define the desired edge of the ceramic base
piece. Since the contact means references the only pre-
cision formed reference point on the base piece, the
contact means is always precisely located on the termi-
nal land. Furthermore, where the land is formed with
reference to the holes, the land material usually extends
into the hole. The contact means of the housing of the
invention extend substantially vertically (with respect
to the horizontal plane of the base piece), thus the
contact means may actually engage the land in the semi-
cylindrical portion of the hole formed to define the edge
of the base piece. Thus precise registration between the
land and the contact means is achieved using the only
precision reference point on the base piece.

The invention further provides means for rapid
mounting and de-mounting of leadless chip carriers by
aligning the contact means substantially vertically (with
respect to the horizontal plane of the base piece) and
surrounding all edges of the base piece. The contact
means are resilient metal pins with outwardly sloping
camming surfaces which mate with a spreader to uni-
formly and simultaneously spread the contact pins and
to permit insertion and removal of the leadless chip
carrier from the housing. Thus the housing of the inven-
tion provides a compact and simplified means for rap-
idly mounting and de-mounting leadless chip carriers
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for burn-in, testing and for circuit applications use.
Furthermore, the contact pins are automatically cor-
rectly precision positioned to mate with the terminal
lands.

Other features and advantages of the invention will
become more readily understood from the following
detailed description taken in connection with the ap-
pended claims and attached drawings in which:

FIG. 1 is a top plan view of a twenty pin version of
the preferred embodiment of the invention;

FIG. 2 is a sectional view of the apparatus of FIG. 1
taken through section lines 2—2;

FIG. 3 is a sectional view of a portion of the appara-
tus of FIG. 1 taken through section lines 2—2 illustrat-
ing the action of the spreader to open the contact
means; and

FIGS. 4 and 5 are sectional views of the same portion
of the apparatus as shown in FIG. 3 illustrating an alter-
native embodiment of the contact means.

In FIG. 1, a typical twenty pin leadless chip carrier
10 is shown having five terminal lands 11 on the top
surface of each edge thereof. Since the arrangement of
the semiconductor chip within the cavity of the carrier
and the interconnection of the chip with the lands 11
form no part of the invention, these details of the lead-
less chip carrier are not illustrated. However, the base
portion of the leadless chip carrier in the embodiment
shown is characteristic of ceramic base pieces formed
by breaking the ceramic along a line of small holes.
Therefore, the edge of the base piece has semicylindri-
cal depressions 12 vertically traversing each lateral
edge thereof. The lands 11 positioned on one or both
faces of the leadless chip carrier 10 are indexed to the
depressions 12 and usually extend into the depressions
12

The structure of the mounting housing is most clearly
illustrated in FIG. 2. In the preferred embodiment, the
housing comprises a base support 15; an intermediate
support housing 16 which cooperates with the base
support 15 to hold and position contact pins 20; and a
spreader 40. The assembly is secured together by a
plurality of studs 18 (shown in FIG. 1). The studs 18
secure the base support 15 and intermediate support
housing 16 rigidly together and extend through
spreader 40 permitting spreader 40 to move with re-
spect to the remainder of the assembly as explained
hereinafter.

In the preferred embodiment, the contact pins 20 are
substantially flat axially elongated resilient electrically
conductive bodies such as stainless steel coated with a
suitable electrically conductive coating or beryllium
copper alloys or the like formed with a pair of parallel
arms or blades 20z and 205 extending from a common
base 20c. Each pin 20 has one pin shank 204 and one
index stud 20e extending from the base 20c in the direc-
tion opposite the blades 20a and 205. The contact pin 20
is symmetrical about its longitudinal (vertical as shown
in the drawings) axis except that the shank 204 is sub-
stantially longer than the index stud 20e.

The base 20c fits within a recess 25 in base support 15
with shank 204 extending through aperture 26 and
index stud 20e fitted within indexing recess 27. Thus
shank 20d extends vertically through the base support
15 to provide electrical connection with a substrate
such as a circuit board or burn-in board or other socket
or support means. It will be observed that aperture 26
and indexing recess 27 may be arranged in alternately
reversed positions so that a plurality of shanks 20d
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project from the bottom surface of the base support 15
in parallel rows with the positions of the shanks 20d in
each row staggered with respect to the shanks in the
other row. Alternatively, aperture 26 and recess 27 may
be identical apertures. Thus shanks 204 may be alter-
nately reversed or all arranged in the same row.

The depth of recess 25 in the base support 15 is sub-
stantially equal to the vertical height of the base 20c of
the pin member 20 so that the intermediate support
housing 16, when mated with base support housing 15,
locks the base 20c within the recess 25. The intermedi-
ate support housing 16 has outer lateral dimensions
substantially conforming to the outer lateral dimensions
of the base support 15 and has vertical channels 30
extending therethrough which align with the recesses
25. However, channels 30 are not as wide as the recesses
25, thus the shoulders 31 of the intermediate support 16
extend over the base 20c and secure the contact pin
body within the housing. The internal surfaces of the
channels 30 are provided with parallel slots 32 (most
clearly shown in FIG. 1) aligned with the recesses 25
and apertures 26 to receive the blades 20a and 205 of the
pin, thus supporting the pins 20 vertically and parallel
with each other. It will thus be observed that with inter-
mediate support housing 16 mated with base support 15,
the pins 20 are secured vertically and parallel to each
other in groups aligned in four rows defining a central
rectangular area on the top surface of the intermediate
support member 16.

In the preferred embodiment, the base support 15 and
the intermediate housing support 16 have aligned aper-
tures 34 extendeding vertically therethrough at each
corner. The intermediate support 16 also has a post 33
on the top surface thereof surrounding each aperture 34.
The base support 15 and intermediate support housing
16 are held firmly together by studs 18 passing through
the apertures 34.

A spreader cap 40 having outer lateral dimensions
substantially conforming to the outer lateral dimensions
of the base support 15 and intermediate support housing
16 is mounted for vertical reciprocal movement on the
posts 33. Preferrably, the spreader cap 40 has apertures
in the corners thereof in registry with the posts 33 and
thus rides on the posts. The studs 18 have enlarged ends
41 for retaining the spreader cap on the assembly. The
spreader cap 40 has a central rectangular cavity 42
which is larger than the rectangular arca defined by the
top ends of the pins 20. However, the top surface of the
spreader cap 40 has an inwardly and downwardly pro-
jecting lip 43.

As most clearly illustrated in FIGS. 2 and 3, the pin
20 is forked at about its mid-section to form blades 20a
and 206 which project above the surface of the interme-
diate support housing 16. The outer edge of each blade
20a and 206 also diverges outwardly from the vertical
axis of the pin 20 to a point near the top free end thereof
and then diverges inwardly. The inwardly and down-
wardly projecting lip 43 is adapted to mate with and
rest on the inwardly diverging edge 50 of each pin 20. It
will thus be observed that as the spreader cap 40 is
moved downwardly (as illustrated by the arrow in FIG.
3) the lip 43 acts as a camming surface against the edges
50 of the pins, thus bending the blades 2056 toward the
central axes of the pins 20 and outwardly with respect
to the central cavity defined by the blades 206. As the
spreader cap 40 is uniformly pressed toward the support
16, all the inner blades 20b of the pins 20 are urged
outwardly from the central cavity, thus aligning the
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otherwise inwardly inclined edges 51 substantially ver-
tically. Since the central opening in the spreader cap 40
is slightly larger than the leadless chip carrier 10, and
since the pins 20 are spread outwardly by the spreader
cap 40, a leadless chip carrier may be inserted through
the spreader cap 40 into the central cavity to rest on the
top surface of the intermediate support 16. When down-
ward pressure on the spreader cap 40 is released, the
inner blades 206 return to their relaxed position (see
FIG. 2) and engage the edges of the leadless chip car-
rier.

Where the terminal lands 11 are aligned with and
extend into the semicylindrical depressions 12 on the
edges of the leadless chip carrier base piece (as illus-
trated in FIG. 1), and where the pins 20 are spaced to
likewise mate with the depressions 12, the inclined
edges 51 of the blades 205 are urged into the depressions
12 to form physical and electrical contact with the lands
12. Furthermore, since the edges 51 are inclined in-
wardly from the vertical, the blades 205 securely lock
the leadless chip carrier within the mounting housing.

The above described embodiment is particularly suit-
able for use in connection with leadless chip carriers
wherein the ceramic base piece is formed by drilling
holes therein and breaking the ceramic wafer along the
line of holes. In such cases, the lands 11 are usually
formed in registry with the semicylindrical depressions
12 formed by the breaking hole and thus the blades 205
are automatically aligned with the lands 11 and engage
the lands within the semicylindrical depressions 12.
Note that in this arrangement the contact means (the
blades 205) are indexed with the lands by reference to
the semicylindrical depressions 12 which are the only
precision-located points on the ceramic base piece.
Since the electrical contact means 205 are not indexed
with reference to any other portion of the ceramic base
piece, precision and accurate indexing is always
achieved.

Some leadless chip carriers are not formed by drilling
holes in the ceramic base piece. Therefore, semicylin-
drical depressions 12 are not present and can not be used
to index the lands 12. In such cases, the lands 12 may be
formed only on one surface, on both surfaces, or actu-
ally wrapped around the lateral edges of the base piece.
However, if the lands are wrapped around the edges,
the above embodiment performs equally well since
electrical contact is made between the portion of the
land wrapped around the edge of the ceramic base and
blade 20b. If, however, the ceramic base piece of the
leadless chip carrier has no semicylindrical depression
12 to act as an indexing means and the land 11 does not
extend around the edge of the ceramic base piece, the
blades 205 may be modified as illustrated in FIGS. 4 and
5.

In the embodiment of FIGS. 4 and 5 the outwardly
divergent edge 51 of blade 205 is modified to include an
outwardly and downwardly extending barb 51a. Thus,
when the spreader cap 40 is depressed, the blades 205
are withdrawn laterally to permit the leadless chip car-
rier to be positioned within the cavity. However, when
the spreader cap 40 is released, the blades 206 move
inwardly urging barbs 51z inwardly and downwardly
into contact with the top surface of the lands 11. Since
the barbs 51a move both laterally and downwardly
when the blades 205 are released, the barbs 51a scrape
the surface of the lands 11 to remove any oxidation
therefrom and thus form good electrical contact with
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the lands 11 while also acting to retain the leadless chip
carrier within the cavity.

It should be noted that the structure of the embodi-
ment described is extremely simple and may be readily
fabricated from available materials. For example, the
housing may be made from three pieces of insulating
material such as molded or machined plastic or the like.
The pins 20 are symmetrical about their longitudinal
axes (except for the lengths of shanks 204 and studs 20e),
thus may be all identical and simply alternately reversed
during assembly to provide parallel rows of pins. Fur-
thermore, a centrally located aperture 13 may be pro-
vided in the base support 15 to permit cooling of the
leadless chip carrier by convection or by a heat sink
attached to the leadless chip carrier and projecting into
the cavity. Likewise, since the top of the housing is
open, a heat sink may be attached to the top side of the
leadless chip carrier 10 and project through the central
opening in the spreader cap 40.

It will be noted that no special tools are required to
insert the leadless chip carrier into the housing of the
invention. The leadless chip carrier is simply inserted
within the opening in the central portion of the spreader
cap 40 and the spreader 40 pressed toward the interme-
diate support 16. As the blades 205 retract laterally, the
leadless chip carrier 10 simply drops into position on the
top surface of the intermediate support housing. When
the spreader cap 40 is released, the blades 205 automati-
cally align with and form electrical contact with the
lands 11.

Removal of the leadless chip carrier 10 from the
housing is accomplished with similar ease. By pressing
the spreader cap 40 toward the intermediate support
housing 16, the blades 205 are retracted and the leadless
chip carrier may be withdrawn from the housing by
simply inverting the structure; by inserting a plunger or
other suitable instrument through the aperture 13; or by
other suitable simple and convenient means.

It should be noted that the housing of the invention is
extremely compact and has no moving closure lid or the
like. Thus the housing may be inexpensively manufac-
tured and occupies minimum space on a mounting sub-
strate. Furthermore, the housing can be designed to
accommodate leadless chip carriers of various configu-
rations without modification of the basic design of the
housing.

Because of the simplicity of design and the ease with
which leadless chip carriers may be inserted into and
withdrawn from the housing of the invention, the hous-
ing has particular applicability and suitability for use in
connection with burn-in boards wherein large numbers
of leadless chip carriers are mounted in housings on a
burn-in board and tested and stressed under adverse
conditions. The housing is likewise applicable for use as
a housing or mounting socket for end use circuit appli-
cations. Accordingly, while the invention has been
described with particular reference to specific embodi-
ments thereof, it is to be understood that the forms of
the invention shown and described in detail are to be
taken as preferred embodiments of same, and that vari-
ous changes and modifications may be resorted to with-
out departing from the spirit and scope of the invention
as defined by the appended claims.

What is claimed is:

1. Mounting means for a leadless chip carrier com-
prising:

(a) base support means having first and second oppo-

sitely disposed major faces;
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(b) a plurality of axially elongated conductive pins
passing transversely through said base support
means substantially perpendicular to said first and
second major faces, the opposed inner edges of the
ends of said pins extending from said first major
face arranged to define a cavity substantially con-
forming to at least two oppositely disposed lateral
peripheral dimensions of said leadless chip carrier
in a plane parallel with said first major face and the
inner edges of said pins converging slightly in-
wardly with distance from said first major face; and

(c) unitary means operable independently of said
leadless chip carrier reciprocally moveable axially
with respect to said pins and coacting with said
opposed inner edges of said pins for uniformly
spreading the ends of said pins extending from said
first major face to permit the insertion of a leadless
chip carrier therebetween.

2. Mounting means as defined in claim 1 wherein each
of said conductive pins comprises a substantially flat
elongated conductive body with a centrally located
base portion, a shank and an index stud extending paral-
lel in a first direction from said base portion and a pair
of blades extending parallel in the opposite direction
from said base portion, said conductive pin body being
substantially symmetrical about its central axis except
for the relative lengths of said index stud and said shank.

3. Mounting means as defined in claim 2 wherein said
base support means includes a plurality of recesses
adapted to mate with and receive said base portions of
said pins to support said pins with their axes parallel and
normal to said first and second major faces.

4. Mounting means as defined in claim 2 wherein said
base support means comprises a first base support means
including recesses for receiving said base portions of
said pins and an intermediate support housing mating
with the first major face of said first base support means
and having a plurality of channels passing therethrough,
said channels each having slots in the walls thereof for
receiving the outer edges of said blades.

5. Mounting means as defined in claim 4 including
stud means passing through said first base portion, said
intermediate support housing and said means for spread-
ing the ends of said pins, said stud means rigidly secur-
ing said first base portion and said intermediate support
housing together with said pins extending normal to
said first and second major faces while permitting said
means for spreading the ends of said pins to reciprocally
move axially with respect to said stud means.

6. Mounting means as defined in claim 1 wherein said
means for for spreading the ends of said pins comprises
a rectangular body adapted for reciprocal movement
parallel with the axes of said pins and having a central
cavity therein greater in lateral dimensions than the
lateral area defined by said pins and including camming
means for mating with the ends of said pins to urge the
free ends of said pins outwardly with respect to said
cavity as the spreading means is moved axially with
respect to said pins.

7. Mounting means for a leadless chip carrier com-
prising:

(a) a support housing having first and second oppo-

sitely disposed major faces;

(b) a plurality of axially elongated contact means
mounted within said support housing and extend-
ing therethrough with their axes aligned parallel to
each other and normal to said first and second
major faces, the free ends of said contact means
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extending from said first major face arranged with
their inner edges defining a cavity rectangular in
dimensions in a plane substantially parallel with
said first major face, the ends of said contact means
defining said cavity having edges which incline
inwardly toward said cavity in said plane substan-
tially parallel with said first major face and out-
wardly from said cavity in a second plane substan-
tially parallel with said first major face; and

(c) unitary spreader means comprising a substantially
rectangular body arranged substantially parallel
with said first major face and reciprocally move-
able axially with respect to said contact means, said
spreader means having a surface inclined with re-
spect to the axes of said contact means and mating
with said inclined inner edges of said contact means
whereby movement of said spreader means axially
with respect to said contact means in a first direc-
tion urges said free ends of said contact means
outwardly with respect to said cavity.

8. Mounting means as defined in claim 7 including a
plurality of stud means extending from said first major
face of said support housing parallel with said contact
means.

9. Mounting means as defined in claim 8 wherein said
spreader means is mounted for reciprocal movement on
said stud means.

10. Mounting means as defined in claim 7 including a
centrally located aperture in said support housing.

11. Mounting means as defined in claim 7 wherein the
inwardly inclined edges of said contact means include
an inwardly projecting barb.

12. Mounting means as defined in claim 7 wherein
said axially elongated contact means comprises a plural-
ity of substantially flat axially elongated electrically
conductive bodies, each having a substantially centrally
located base portion confined within said support hous-
ing and having a shank portion extending therefrom in
a first direction through said second major face of said
support housing and a pair of parallel blades extending
in the opposite direction therefrom on opposite sides of
the central axis of said contact means.

13. Mounting means as defined in claim 12 wherein
said support housing includes a plurality of apertures in
said second major face thereof arranged in parallel rows
for receiving said shank portions.

14. Mounting means as defined in claim 13 wherein
said contact means are arranged in said support housing
in alternately reversed positions so that said shank por-
tions project through said apertures in parallel rows
with location of the shank portions alternately stag-
gered in each row.

15. Mounting means for a leadless chip carrier com-
prising:

(a) base support means having first and second oppo-

sitely disposed major faces;

(b) a plurality of conductive pins passing transversely
through said base support means substantially per-
pendicular to said first and second major faces, the
ends of said pins extending from said first major
face arranged to define a cavity substantially con-
forming to at least two oppositely disposed lateral
peripheral dimensions of said leadless chip carrier
in a plane parallel with said first major face and the
inner edges of said pins converging slightly in-
wardly with distance from said first major face,
each of said conductive pins comprising a substan-
tially flat elongated conductive body with a cen-
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trally located base portion, a shank and an index
stud extending parallel in a first direction from said
base portion and a pair of blades extending parallel
in the opposite direction from said base portion,
said conductive pin body being substantially sym-
metrical about its central axis except for the rela-
tive lengths of said index stud and said shank; and

(c) means operable independently of said leadless
chip carrier and coacting with said inner edges of
said pins for uniformly spreading the ends of said
pins extending from said first major face to permit
the insertion of a leadless chip carrier therebe-
tween.

16. Mounting means as defined in claim 15 wherein
said base support means includes a plurality of recesses
adapted to mate with and receive said base portions of
said pins to support said pins with their axes parallel and
normal to said first and second major faces.

17. Mounting means as defined in claim 15 wherein
said base support means comprises a first base support
means including recesses for receiving said base por-
tions of said pins and an intermediate support housing
mating with the first major face of said first base support
means and having a plurality of channels passing there-
through, said channels each having slots in the walls
thereof for receiving the outer edges of said blades.

18. Mounting means as defined in claim 17 including
stud means passing through said first base portion, said
intermediate support housing and said means for spread-
ing the ends of said pins, said stud means rigidly secur-
ing said first base portion and said intermediate support
housing together with said pins extending normal to
said first and second major faces while permitting said
means for spreading the ends of said pins to reciprocally
move axially with respect to said stud means.

19. Mounting means for a leadless chip carrier com-
prising:

(a) a support housing having first and second oppo-

sitely disposed major faces;

(b) a plurality of axially elongated contact means
mounted within said support housing and extend-
ing therethrough with their axes aligned parallel to
each other and normal to said first and second
major faces, the free ends of said contact means
extending from said first major face arranged to
define a cavity rectangular in dimensions in a plane
substantially parallel with said first major face, the
ends of said contact means defining said cavity
having edges which incline inwardly toward said
cavity in said plane substantially parallel with said
first major face and outwardly from said cavity in
a second plane substantially parallel with said first
major face;

(c) spreader means comprising a substantiaily rectan-
gular body arranged substantially parallel with said
first major face and reciprocally moveable axially
with respect to said contact means, said spreader
means having a surface inclined with respect to the

[y

10

5

[

0

60

65

10
axes of said contact means and mating with the
inclined inner edges of said contact means whereby
movement of said spreader means axially with re-
spect to said contact means in a first direction urges
said free ends of said contact means outwardly
with respect to said cavity; and

(d) barb means projecting inwardly from the in-
wardly inclined edges of said contact means.

20. Mounting means for a leadless chip carrier com-

prising:

(a) a support housing having first and second oppo-
sitely disposed major faces;

(b) a plurality of axially elongated contact means
mounted within said support housing and extend-
ing therethrough with their axes aligned parallel to
each other and normal to said first and second
major faces, the free ends of said contact means
extending from said first major face arranged to
define a cavity rectangular in dimensions in a plane
substantially parallel with said first major face, the
ends of said contact means defining said cavity
having edges which incline inwardly toward said
cavity in said plane substantially parallel with said
first major face and outwardly from said cavity in
a second plane substantially parallel with said first
major face, said axially elongated contact means
comprising substantially flat axially elongated elec-
trically conductive bodies, each having a substan-
tially centrally located base portion confined
within said support housing and having a shank
portion extending therefrom in a first direction
through said second major face of said support
housing and a pair of parallel blades extending in
the opposite direction therefrom on opposite sides
of the central axis of said contact means; and

(c) spreader means comprising a substantially rectan-
gular body arranged substantially parallel with said
first major face and reciprocally moveable axially
with respect to said contact means, said spreader
means having a surface inclined with respect to the
axes of said contact means and mating with the
inclined inner edges of said contact means whereby
movement of said spreader means axially with re-
spect to said contact means in a first direction urges
said free ends of said contact means outwardly
with respect to said cavity.

21. Mounting means as defined in claim 20 wherein
said support housing includes a plurality of apertures in
said second major face thereof arranged in parallel rows
for receiving said shank portions.

22. Mounting means as defined in claim 21 wherein
said contact means are arranged in said support housing
in alternately reversed portions so that said shank por-
tions project through said apertures in parallel rows
with location of the shank portions alternately stag-

gered in each row.
* * * * *
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