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CONNECTOR DEVICE
BACKGROUND OF THE INVENTION

This invention relates to connectors and more particularly
1o a connector for demountably attaching a multi-lead elec-
tronic element to a wiring panel.

FIELD OF THE INVENTION

One of the primary objects in the design of modern elec-
tronic equipment is to increase their electronic operating
speeds and, electronic signals travel at approximately 13
inches per nanosecond, the trend is to shorten the distances
that the signals must travel.

New manufacturing techniques have reduced the size of the
individual components such as resistors, capacitors, diodes
and the like. Other technological advances have resulted in
the creation of integrated circuit packages all of which
decrease the signal travel time within and between the in-
dividual elements.

To minimize the distances that the signals must travel, it is
desirable to mount the elements in very dense arrays on wiring
boards.

It has Jong been known that soldering is a good type of elec-
trical connection because it is gas-tight. The desirable feature
of a gas-tight connection is that no air or moisture can enter
the pores and irregularities in the metal to cause corrosion
which would decrease signal strength due to the increased im-
pedance of the connection.

The dense packaging arrays desirable in modern electronic
equipment has increased the cost of individual wiring boards
to the point that stockpiling a spare of each type of board at
equipment installations is very expensive and impractical. The
current trend therefore is to repair the boards at the installa-
tion whenever possible. In the process of trouble shooting a
wiring board, it is often necessary to resort to the substitution
method; that is, removal and replacement of one or more ele-
ments until the trouble has been corrected. The soldered con-
nections of elements in densely packaged arrays has made the
removal and replacement of elements hazardous as many
costly elements and wiring boards have been destroyed by the
application of excessive heat.

PRIOR ART

In an attempt to circumvent the problems associated with
the solder mounting of integrated circuits on wiring boards, a
prior art solderless connector was developed. This prior art
connector is shown in U. 8. Pat. No. 3,341,806, and comprises
a plurality of cavities in an insulative housing, each cavity con-
taining a metallic spring element. Each of the cavities is posi-
tioned within the housing to receive one lead of the integrated
circuit and one aligned pin of the wiring board. During inser-
tion of the leads and pins into this prior art connector, the
spring elements force the leads and pins into frictional contact
with each other to apply a wiping action therebetween which
smooths and cleans the metal surfaces. The spring elements
are then employed to maintain a force on the juxtaposed sur-
faces to provide a gas-tight connection between the leads and
pins. Besides being relatively expensive to manufacture, the
force of the spring element is applied to a very small area of
the lead so that the area of gas-tight connection between the
pins and the leads is also relatively small, certainly not signifi-
cantly larger than the area contacted by the spring element.
The small area of gas-tight connection between the pins and
the leads provides little, if any, margin for error, that is, by way
of example, any corrosion residue dirt, irregularities, flaw in
the metal, and the like which may be present in the small con-
tact area could expose the connection to corrosion.

SUMMARY OF THE INVENTION

In accordance with the present invention, a new and im-
proved demountable solderless connector is provided which
facilitates the mounting the removal of integrated circuits
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called more particularly the dual in-line package, hereinafter
called “DIP.” The connector comprises an insulative housing
having a plurality of apertures formed therein; each aperture
is located to receive a lead of the DIP and an aligned pin of the
wiring panel, When the DIP leads are inserted into the aper-
tures followed by the insertion of the pins, a wiping action
takes place along the length of the juxtaposed surfaces of the
inserted leads and pins. The wiping action cleans and reduces
metal irregularities so that a gas-tight connection of substan-
tial area is produced.

The connector and its apertures are designed so that a force
is applied and maintained on the juxtaposed pins and leads to
provide a gas-tight connection along substantially their entire
inserted length,

The apertures are also designed to provide an interference
fit between the leads and pins to firmly mount the connector
and DIP to the wiring board. The interference fit and the large
gas-contact area results in a connector which withstands the
vibrations, corrosive atmosphere and the like that are nor-
mally present in the hostile environment of electronic equip-
ment. Test samples have been subjected to exhaustive tests,
such as heat soaking followed by exposure to H,S, with excel-
lent corrosion resistant results.

Accordingly, it is an object of the present invention to pro-
vide a connector which is simple and inexpensive to manufac-
ture.

Another object of this invention is to provide an improved
solderless demountable connector.

A further object of this invention is to provide a connector
which, during insertion, applies a wiping action along the en-
tire inserted length of the DIP leads and the wiring board pins.

A further object of this invention is to provide a connector
which applies and maintains a force on the inserted leads and
pins to provide a gas-tight connection along the entire inserted
length of the leads and pins.

A still further object of this invention is to provide a connec-
tor which forms an interference fit between the DIP leads and
the wiring board pins to firmly attach the DIP to the wiring
board.

The foregoing and other objects of this invention, the vari-
ous features thereof as well as the invention itself, may be
more fully understood from the following description when
read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary, isometric, exploded view incor-
porating features of the present invention; environments

FIG. 2 is an end view of a wiring panel with an integrated
circuit package attached by the connector of the present in-
vention;

FIG. 3 is a side view partly broken away of a wiring panel
with the integrated circuit package attached by the connector
of the present invention;

FIG. 4 is an enlarged, fragmentary, sectional view of the
connector of the present invention illustrating the internal
aperture configuration;

FIG. § is an enlarged, fragmentary, sectional view taken on
line 5—5 of FIG. 3;

FIG. 6 is an isometric view of a connector showing a modifi-
cation of the present invention; FIG. 7 is a sectional view of
the modified connector taken on the line 7—7 of FIG. 6;

FIG. 8 is a sectional view of an intermediate step in the as-
sembly of the modified connector;

FIG, 9 is an enlarged fragmentary sectional view of the
modified connector of FIG. 6.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring more particularly to the drawings, FIG. 1 shows a
fragmentary, isometric view of a type of wiring panel 10, with
a DIP integrated circuit 12, and a connector 14 exploded
therefrom. Wiring panel 10 utilizes standard wire-wrap pins
16 arranged in two substantially parallel rows 18; the pins 16
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are inserted in holes 20 and are soldered, crimped or other-
wise secured therein. The pins 16, as can be seen in FIG. 1,
have a substantially square or rectangular cross section of
uniform area substantially throughout their length. The type
of wiring panel 10 is shown for illustrative purposes only as
any type of wiring board would work equally as well. By way
of example, a multilayer laminated printing wiring board (not
shown) could be utilized by installing pins 16 in the standard
plated-through holes which heretofore would have received
the component leads. The pins 16 could be modified for this
application as the lower portion, or wire-wrap area 22, would
not be needed. The material from which the pins- 16 are made
may be, for example, phosphor bronze, beryllium copper, etc.;
the material should be selected not only for its excellent elec-
trical characteristics, but also for its resilience, as will be
described in detail hereinafter.

The standard dual in-line integrated circuit package 12
comprises a housing 24 which contains miniature internal cir-
cuitry. Electrical contact to the internal circuitry is made
through a plurality of leads or prongs 26 extending laterally
from the sides 28 of the housing 24. The prongs 26 extend
from the housing 24 a short distance and are formed to ap-
proximately a 90° angle to provide the prong contact areas 30.
Cross sections of prongs 26 are substantially rectangular as
can be seen in FIG. 1. The thickness of the prongs is substan-
tially constant but their widths vary so that the cross sectional
area is not constant throughout their length. The prongs 26
having been formed as hereinbefore described will provide
two substantially parallel rows 32 best seen in FIG. 1.

The connector 14 may be formed as by casting, molding,
etc., from a suitable dielectric material. The materials used in
forming the connector 14, must not only be of good insulative
quality, but should resist creep, that is, the slow change of
dimensions due to prolonged exposure to stress, and the
material should also be resilient, that is, attempt to return to
its natural state after deflection. A certain amount of connec-
tor deflection is expected during installation due to the forces
exerted by pin deflection and an interference fit designed into
each aperture as will hereinafter be described in detail.
Materials possessing the hereinbefore described charac-
teristics are generally of the resilient synthetic class and cover
both the thermosetting and thermoplastic types. Experiments
have been conducted and excellent results have been obtained
with polycarbonate, polypropylene and alloyed synthetic
materials.

The connector 14 comprises a block 34 in which two sub-
stantially parallel rows 36 of receiving means or aperture
means 38 are formed. Each aperture means 38 is formed to in-
terconnect a top surface 40 and bottom surface 42 of the
block 34.

With particular reference to FIGS. 1, 2 and 3, it will be seen
that the spatial relationships between rows 18 and the in-
dividual pins 16, between rows 32 and the individual prongs
26 and between the rows 36 and the individual apertures 38 is
such that, when assembled as shown in FIGS. 2 and 3, each
prong 26 is juxtaposed to a respectively aligned pin 16, and
are retained in this position by their respectively aligned aper-
ture 38. By way of example, pin 16a is juxtaposed with prong
264, and held in mechanical and electrical contact by aperture
384.

In actual practice, it has been found that mounting DIP 12
on connector 14 and then assembling them onto pins 16 of
panel 10 is the best assembly technique, as this method assures
proper alignment and provides a wiping interaction between
the prongs 26 and the pins 16. The wiping action cleans and
smooths metal irregularities to provide a gas-tight connection
of substantial area.

With particular reference to FIG. §, it will be seen that the
wiping interaction of the prongs 26 and pins 16 and the
mechanical retention of the entire assembly is accomplished
by the design of apertures 28 which deflects the pins 16 out-
wardly, thereby providing the wiping interaction over substan-
tially the entire contact areas 30 of prongs 26 and a cor-
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respondingly large area on pins 16, and also applies a bias
toward the contact areas 30 to maintain a gas-tight surface-to-
surface contact. A lower opening 44 of aperture 38 formed in
bottom surface 42 of block 34 is of larger dimension than the
combined dimensions of the prong 26 and the pin 16 inserted
therein. An upper opening 46 of aperture 38 formed in the top
surface 40 of block 34 is of a smaller dimension than the com-
bined dimensions of the prong and pin. Passage 48, which is of
decreasing dimension, interconnects the openings 44 and 46
may accomplish the transition from the large opening to the
small opening in a number of ways, for example, a conical
passage, a three wall pyramidal passage, a four wall pyramidal
passage, etc.

The aperture 384, shown in FIGS. 4 and §, is illustrated as
having a truncated, four wall, pyramidal passage 48. The out-
side wall 50 and the inside wall 52 of passage 48 slope up-
wardly, outwardly and convergingly from opening 44 to open-
ing 46. The inside wall or surface 52 forms an incline plane
which angularly supportingly receives the prong 26 and
deflects the pin 16 outwardly during insertion. The outside
wall or surface 50 acts as a support surface for the deflected
pin 16. This internal configuration of passages 48 has been
found to provide an excellent wiping action between the
prongs 26 and pins 16 during assembly. This design also
deflects pins 16 outwardly within their elastic limits, thus the
natural resiliency of the pins 16 coupled with the material of
block 34 attempting to return to its undistorted or original
shape will maintain a gas-tight surface-to-surface contact over
substantially the entire inserted length of the prongs 26 and
pins 16. It may also be seen in FIGS. 4 and § that the upper-
moast portion 54 of passages 48 provides an interference fit of
the prongs 26 and pins 16, due to the different slope angles of
outside wall $0 and insider wall §2. The interference fit firmly
mounts the connector and the integrated circuit to the wiring
panel.

The connector 56 shown in FIGS. 6, 7, 8 and 9 is a modifi-
cation of the present invention which accomplishes the same
purposes as connector 14 in a somewhat different manner.

The connector 56 may be formed of a harder material than
is connector 14, for example, phenolic diallylpthalate, glass
filled epoxy, silicon molding resin, etc. The same general con-
figuration that applies to connector 14, applies also to connec-
tor 56, except that a resilient means 58 such as rubber or
synthetic resilient material in the form of pads is molded or
otherwise inserted between the parallel rows 36 of apertures
38. The apertures 38, as best seen in FIGS. 7 and 8, are shown
as four wall passages 48, the walls of which slope upwardly
and inwardly toward the center of the aperture to provide an
interference fit of the prongs 26 and pins 16 inserted therein.

To provide the wiping action and apply the force needed to
maintain a large gas-tight connection, the connector §6 is
compressed from its normal position shown in dashed lines in
FIG. 7 to the position shown in solid lines. The DIP prongs 26
are then fully inserted and the pins 16 are just started into the
apertures 38. Releasing the connector §6 will permit the
resilient means 58 to try to expand the connector 56 to its nor-
mal position. The connector §6 in attempting to return to its
relaxed or expanded state will assume a position as shown in
FIG. 8 and exert a biasing force on the DIP prongs 26 which is
transmitted to the top portions of the pins 16. Pushing the con-
nector 56 toward the wiring board 10 will provide an excellent
wiping action between the prong 26 and pin 16 surfaces. The
outwardly exerted biasing forces caused by the connector 14
attempting to return to its relaxed state will deflect pins 16
outwardly. A surface-to-surface gas-tight connection is main-
tained along substantially the entire inserted length of the
prongs 26 and pins 16 by the counteracting forces created by
the connector 14, and resilience of pins 16 attempting to
return to their undeflected state.

‘The shape of connectors 14 and 56 are shown as rectangu-
lar, and being adapted to accommodate a 14 prong DIP in-
tegrated circuit. It should be understood that the rectangular
shape of the connector and the number of apertures may be
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altered to accommodate the number of prongs on a given in-
tegrated circuit package. The connectors 14 and 56 may be
provided with an inspection aperture 60 so that the integrated
circuit package identification data printed thereon may be
seen without removing the connector and integrated circuit
package from the panel. It should also be noted that this novel
method of mounting the DIP integrated circuits lends jtself to
piggy-back stacking, that is, an increase in the length of pins
16 would permit two or more DIPS to be mounted on the same
pin array.

While the principles of the invention have now been made
clear in a preferred embodiment, there will be immediately
obvious to those skilled in the art many modifications of struc-
ture, arrangement, proportions, the elements, materials, and
components used in the practice of the invention, and other-
wise, which are particularly adapted for specific enviroments
and operating requirements without departing from those
principles. The appended claims are therefore intended to
cover and embrace any such modifications within the limits
only of the true scope of the invention.

What is claimed is:

L. A connector for mounting a multi-lead electronic ele-
ment comprising:

a wiring panel having a plurality of pins spatially arranged
thereon in two substantially parallel rows to juxtaposi-
tionally align with the leads of the electronic element;

a block of insulative material;

a plurality of apertures formed within said block, said aper-
tures having substantial length and spatially arranged in
two parallel rows so that each of said apertures is posi-
tioned to receive on lead of the electronic element and
one pin of said wiring panel, each of said apertures com-
prising a walled passage, the walls sloping upwardly from
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the bottom surface to the top surface of said block and in-
wardly toward the center of said passage;

at least one pad of resilient material attached to said block
between the parallel rows of said apertures to exert an
outward biasing force on said apertures, said biasing force
being transmitted to the leads of the electronic element
and to the pins of said wiring panel to cause the pins to
deflect outwardly whereby, a wiping action between the
leads and pins occurs during receipt thereof, and coun-
teracting forces insure tight surface-to-surface contact
therebetween; and

an inspection aperture formed in said block.

2. A connector for mounting a multi-lead electronic ele-
ment to a wiring panel having a substantially planar surface
with a plurality of pins spatially mounted on the wiring panel
in at least two substantially parallel rows, the pins being sub-
stantially normal to the planar surface of the panel and jux-
tapositionally aligned with the leads of the electronic element,
said connector comprising;

a pair of blocks of insulative material;

a plurality of pin and leading receiving means formed in
each of said blocks, each of said receiving means having a
substantial length and positioned to receive one lead of
the electronic element and one pin of the wiring panel;
and

at least one pad of resilient material attached to each of said
blacks to exert an outward biasing force on said blocks,
said biasing force being transmitted to the leads of the
electronic element and to the pins of the wiring panel to
cause the pins to deflect, whereby a wiring action
between the leads and pins occurs during receipt thereof.
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