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This invention relates to receptacles and particularly to
receptacles having a plurality of contact elements for
receiving a plug element of di-electric material which has
a plurality of terminals thereon and, more particularly,
10 an assembly for permitting electrical interconnections
between terminals of several plug elements and external
connections to individual plug elements.

Since the advent of printed circuitry and modular elec-
tronic units, a wide variety of receptacles has been pro-
vided for interconnecting pluggable elements supporting
electronic components electrically comnected by printed
circuits in the form of thin conductors adherent to the
pluggable elements. '

The modular electronic units are essentially building
blocks for electronic devices such as computers and other
like devices. By interconnecting the modular units in
certain logical order, a complete electronic device may
be effected.

The characteristics of the electronic components re-
quire that the electrical interconnections be faultless.
There is a wide latitude in providing a receptacle which
will function properly. One governing factor is the en-
vironment in which the receptacle will perform. If a con-
nector is subject to violent vibrations or extreme atmos-
pheric conditions, ample provision must be made to sur-
mount the particular conditions which would tend to
hamper proper performance.

This invention is directed to provide a receptacle which
will function properly under a wide variety of types of
environmental conditions.

Because of the extensive use of the receptacles for in-
terconnecting electronic modular units, it is highly desir-
able to provide a receptacle which may be manufactured
by automation so as to keep the cost relatively low. In
this invention, the receptacle is relatively inexpensive and
may be integrated into a system comprising a plurality
of such receptacles for interconnecting electronic com-
ponents mounted upon pluggable elements and still re-
tain a greater degree of individuality and flexibility to
permit access for servicing and modifying the size of the
system.

The electrical connections between the contact elements
of the receptacle and the terminals of the pluggable ele-
ments are established by mechanical pressure in this in-
vention. The contact elements are resilient and stressed
to exert a relatively high degree of pressure upon as-
sociated terminals of the pluggable elements. = Since elec-
trical resistance of the contactsis largely a function of the
pressure applied thereto, it is highly desirable to have the
contacts bear against the terminals with relatively high
pressure so as to result in relatively low electrical resist-
ance.

ecause the contact elements are stressed to a degree
to provide a relatively high contact pressure, any over-
stressing thereof will result in diminished contact pres-
sure and an increase in electrical resistance; and repeated
insertion and removal of the pluggable elements could re-
sult in functional failure of the contact elements. How-
ever, in this invention, the recentacle accommodates the
pluggable elements so that faulty insertion does not over-
stress the contact elements. To further reduce the pos-
sibility of overstressing the contact elements, the plug-
gable elements are provided with a leading inclined sur-
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face which has a lower co-efficient of friction than the
terminals. The leading inclined surface engages the con-
tact elements first and uniformly deflects the same in small
increments until they are fully defiected. The terminals
of the pluggable element, therefore, do not engage the
contact slements until they are fuily defiected. Hence,
not only are the contact elements deflected gradually,
rather than being fully deflected all at once, they are be-
ing deflected while the friction forces are less because
the terminals are not engaging the contact elements.

An important feature of this inventicn is that high con-
tact pressure is achieved without overstressing the con-
tact elements and without additional apparatus which
would increase the cost and complexity of the receptacle.

Heretofore, receptacles for the purpose described in-
cluded additional apparatus to permit the pluggable ele-
ment to be inserted without pressure on the contact ele-
ments. This usually required a camming device to move
the contact elements to a remote position, or the contact
elements would normally be in a remote location and a
camining device would cause the contacis to bear upon the
terminals after the pluggable element was fully inserted.
Maturally, the inclusion of such additional apparatus re-
sulis in a more expensive recestacle which also becomes
subject to greater maintenance.

Iso, in this invention, the contact elements are an-
chored in the body of the receptacle to make contact
with and bear against the terminals from one side only;
hence, permitting the pluggable element to be rigidly sup-
ported on the opposite side. Heretofore, it had been the
practice to permit the contacts to float within the body
of the receptacle and to embrace the pluggable element
from opposite sides. Under the latter conditions, it is
likely that the contact elements will become overstressed
and make faulty comnections with the terminals on the
plugeable element,

Since the pluggable elements are inserted under pres-
sure, the contact elements wipe the terminals so as to
remove any oxidation or foreign matter formed on the
terminals or the contacts. Those devices utilizing sep-
arate means for establishing contact pressure are usually
deficient in this respect or require additional apparatus
for causing the contact elements to wipe the terminals.

Because, in this invention, the contact elements of the
receptacle engage the pluggable element from one side
only, it is highly desirable for the pluggable element to be
inserted into the receptacle only in one way; i.e., so that
the terminals on the pluggable element will be aligned
and make electrical contact with the contact elements in
the recentacle. Another feature of this invention is to
eliminate the possibility of inserting a piluggable element
backwards into the receptacle.

In connection with the pluggable elements, it is highly
desirable to guide them during the insertion therecf into
the receptacle and to maintein them separate and rigid in
their inserted position. A detachable separator element,
which may be easily attached to the receptacle, is pro-
vided for purposes of both guiding and separating plug-
gable elements and holding the free portion of the plug-
gable element rigid while in its fully inserted position.

Another feature of this inveation is to have the ter-
minal portion of the contact elements associated with a
single pluggable clement extend through the body of the
receptacie so as to form two separate offset or staggered
rows and thereby increase the spacing between adjacent
terminal porticns to facilitate any electrical connections
thereto such as by wrapping wire therearcund or by other
like cable connections. The contact elements of the re-
ceptacle may be interconnected by thin conductors ad-
herent to a panel elemeant having apertures through which
the terminal portion of the contacts extend. The ex-
tending portion of the contacts is given a 90-degree twist



3,008,113

o
'{‘.B

so as to mechanically hold the panel element to the base

of the receptacle. In this manner, the contact elements

may be electrically interconnected and also be rigidized

to permit external cable connections.

As previously stated, the contact elements are anchored
in the body of the receptacle. Therefore, the terminal
portion of the contact elements extending from the body
of the receptacle is in effect, with respect to movement,
isolated from the portion of the contact elements for
establishing electrical conmection with the terminals of
the pluggable element. This is very important, since
once the contact elements establish electrical connection
with the terminals upon the pluggable element, this comn-
nection should not be disturbed unintentionally; i.e., by
actions other than the removal of a pluggable element.
If the electrical conmnection is unintentionally disturbed
by movement of the contact portion of the contact ele-
ments, then the contact elements would more than likely
re-establish the elecirical connection through adjacent
surface oxides or foreign matter to result in a faulty con-
nection. However, this will not occur in this invention,
since movement of the portion of the contact elements
extending from the receptacle due to vibration or servicing
cannot cause movement of the contact portion of the con-
tact elements.

It is, therefore, a prime object of this invention to pro-
vide an improved receptacle for facilitating electrical in-
terconnections of pluggable units which have electronic
components mounted thereon.

It is another object of this invention te provide an im-
proved receptacle having stressed contact elements for
establishing electrical contact with terminals of pluggable
elements which prevents overstressing of the contact ele-
ments by the pluggable elements.

A further object of this invention is to provide an im-
proved receptacle having a plurality of contact elements
for establishing electrical connections with terminals upon
pluggable elements in a manner so as to reduce the wear-
ing of the terminals.

An additional object of this invention is to provide
an assembly including a receptacle having contact ele-
ments for establishing electrical connections with ter-
minals upon a pluggable element where the pluggable
element has a leading inclined edge having a lower co-
efficient of friction than the terminals thereon so that the
contact elements, upon insertion of the pluggable element,
will be deflected gradually to a state of fuil deflection with
relatively little friction before making contact with the ter-
minals.

Still a further object of this invention is to provide an
improved receptacle having a plurality of contact elements
for establishing electrical connections with terminals upon
a pluggable element which permits a wiping action be-
tween the contact elements and terminals during inser-
tion and withdrawal of the pluggable elements so as to
remove any corrosion or foreign matter formed on the
contact elements of the terminals.

Another further object of this invention is to provide an
assembly including a recepiacle for receiving pluggable
elements which has a separator element attached thereto
for guiding the pluggable elements into the receptacle and
for maintaining the non-inserted or free ends of the
pluggable elements separate and rigid.

Still an additional object of this invention is to provide
an assembly including a plurality of receptacles, each
having a separator element attached thereto and which
cooperate with each other to support the receptacles.

Yet another object of this invention is to provide an
improved receptacle having a plurality of contact ele-
ments which extend from the receptacle in a uniform grid-
like pattern to facilitate electrical connections therewith.

It is still a further object of this invention to provide
an improved receptacle having a plurality of contact
elements for establishing electrical connections with ter-
minals upon a pluggable element where the contact ele-
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ments protrude through apertures in a panel having
conductors adherent thereto which electrically intercon-
nect the contact elements.

Another object of this invention is to provide a recep-
tacle having a plurality of contact elements adapted to
protrude through apertures in a panel having conductors
adherent thereto for electrically interconnecting the con-
tact elements which are given a twist so as to mechanically
hold said panel element to the receptacle and to facilitate
electrical connection to the conductors by soldering.

Another object of this invention is to provide an im-
proved receptacle having a plurality of contact elements
for establishing electrical connections and a plurality
of terminals of a pluggable element which may be inte-
grated into an assembly comprising a plurality of such
receptacles and still retain a degree of flexibility and in-
dividuality to permit ready access for servicing and modi-
fication of the size of the assembly.

Another object of this invention is to support a plural-
ity of receptacles in a manner which permits easy re-
moval of any one of the receptacies.

QOther objects of the invention will be pointed out in
the following description and claims and illustrated in
the accompanying drawings, which disclose, by way of
examples, the principle of the invention and the best
mode which has been contemplated of applying that
principle.

In the drawings:

FIG. 1 is an isometric view showing a receptacle and
attached guide and separator element with a pluggable
element in the receptacle;

FIG. 2 is a side elevation view of the receptacle with
the guide and separator element disposed above and
detached therefrom;

FIG. 3 is a vertical section view of the receptacle and
shows a pluggable element being guided into the re-
ceptacle by the guide and separator element;

" FIGS. 4a, 4b and 4c are schematic views to illustrate
the deflection of the contact elements upon insertion of
a pluggable element;

FIG. 5 is a fragmentary top plan view of the recep-
tacle to show the contact elements in their normal posi-

tion;

FIG. 6 is a sectional view taken on the line 6—6 in
FIG. 5;

FIGS. 7a and 7b are detail views of the contact ele-
ments;

FIG. 8 is a bottom plan view of the panel having
printed circuitry for electrically interconnecting the con-
tact elements;

FIG. 9 is a side elevation view of the guide and sepa-
rator elements;

FIG. 10 is a front elevation view showing laterally ad-
jacent supported receptacles with associated gunide and
separator elements and accommodating pluggable ele-
ments;

FIG. 11 is a side elevation view showing longitudinally
adjacent receptacles with electrical interconnections be-
tween the contact elements of the adjacent receptacles;

FIG. 12 is a fragmentary front elevation view showing
longitudinally and laterally adjacent receptacles mounted
upon the supporting structure shown in a position to
permit removal of the upper right receptacle;

FIG. 13 is a fragmentary side elevation view of the
supporting structure for the receptacles;

FIG. 14 sheet 3 is a fragmentary top plan view of the
receptacle with the pluggable element in section where
the pluggable element is grooved between the terminals
to permit the same to enter into the area between the
separators of the receptacle;

FIG. 144 is a side elevational view where the pluggable
element is grooved between the terminals;

FIG. 15 is an isometric view of a typical pluggable
element with electronic components mounted thereon;

FIG. 16 is an isometric view of a jumper cable having
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printed conductors which is adapted to plug into the
receptacles to electrically intercomnect the contact ele-
ments thereof;

FIG. 17 is a front elevation view of a pluggable ele-
ment having terminals connected to conductors of a
cable;

FIG. 18 is a schematic representation of a trigger cir-
cuit having stages A and B;

FIG. 19 is a schematic representation of the thin con-
ductors adherent to two pluggable elements, each one
containing one half or a stage of the trigger circuit of
FIG. 18 with the interconnections between the terminals
of the pluggable elements shown by dashed lines; and,

FIG. 20 is a schematic representation of the elecironic
components mounted on the pluggable element of stage
A of the trigger circuit of FIG. 18; stage B has identical
electronic components.

With reference to the drawings and particularly to
FIG. 1, the invention is shown, by way of example, with
a receptacle 16 having contact elements 14 for receiving
pluggable elements 11 provided with electronic compo-
nents, FIG. 15, electrically connected by printed wiring
115 to terminals 11c, FIGS. 1 and 3, which are adapted
to engage the contact elements 14. The receptacle 16,
FIG. 1, is attached to a panel 12 having apertures 13.
FIG. 8, therein corresponding to the contact elements 14
which are adapted to extend therethrough and be elec-
trically interconnected by printed wiring 12a adherent
to the panel 12.

The receptacle 18 has a body or block 1§, FIGS. 1
and 3, for receiving the pluggable elements 11 and con-
taining the resilient contact elements 14 made from any
suitable material, such as, for example, Phosphor bronze.
The contact elements 14 are of two different configura-
ticns, 14a and 14b, respectively, which have identical
terminal portions 14c; but, intermediate the ends thereof,
terminals 14z and 14b have the configuration as shown
in FIGS. 7a and 7b, respectively. In this manner, the
contact elements 14aq and 14b, FIG. 6, are permitted
to reside in partitioned cavities 17 in the block 46 so
that the compound curved contact projections 14d of
the contact elements 14a and 14b are coplanar and the
terminal portions 14c of the contact elements 14 are
spaced from each other, as shown in FIGS. 6 and 8,
thereby forming a grid-like pattern and increasing the
space between terminzls to permit attachment of wire
cable connecticns 18, as seen in FIG, 11. Separators i9
integral with and extending inwardly into the cavities 17
at right angles from walls 21 of the block 16 separate
the contacts 14¢ and 14b, FIGS. 1 and 5.

Grooves or pathways 22 are formed between the inner
edge 18a of the separators 19 and walls 23 of the block
16, FIG. 6. Each groove 22 extends vertically down-
ward from the upper edge 23a¢ of the wall 23 to a base
section 24 integral with and disposed between the sepa-
rators 19 and the walls 21 and 23. The compound
curved projection 14d of the contact elements 14 lies
within the grooves 22 while serpentine portions 14e of the
terminals 14 avoid the grocve 22, as in FIG. 6. The
portions 14c of the contact elements 14 extend from the
base section 24 in two uniformly spaced offset or stag-
gered rows parallel to and inward from the walls 21 and
23. A lower ledge 24a is provided in the base section
24 between the separations 19 to furmish a locating or
datum plane for the contact elements 14a and 14b, as
shown in FIG. 6.

Bach of the contact ¢lements 14 has dimple-formed
protuberances 24f which are intended to bite into the
base section 24 upon insertion into channel 245, as shown
in FIG. 6, whereby the contact elements 14 become firmiy
anchored in the base 24, The contact elements 14 are so
formed or stressed that, upon being anchored in the base
section 24, the compound curved projections 14d bear
against the walls 23 with considerable pressure. The
compound curved projections 14d provide for good elec-
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trical contact with the terminals I1lc. The compound
curved projections 14d may be formed by punch and die
during the forming of the contact elements or stock ma-
terial may be drawn with a compound curved portion
running the length thereof so that, upon forming the
contact elements 14, the compound curved projection 144
is automatically formed. The contact elements 14 and
the terminals 11c are preferably plated with a precious
metal, such as gold or the like, in order to reduce elec-
trical contact resistance.

Upon insertion of one of the pluggable elements 11,
the portion of the contact elements 14 within the associ-
ated groove 22 is forced rearward or toward the wall 21;
but, being resilient, the contacts maintain constant pres-
sure against the pluggable element to wipe the terminals
Lic and remove any oxidation or foreign matter which
may have formed upon either the contact elements i4
or the terminals 1ic.

The pressure exerted by the contact elements 14 against
the terminals 11c upon the pluggable elements 11 is quite
critical in regard to the quality of the electrical connection
thereby established. Because of this fact, the contact
elements i4 are so configured that they uniformly exert
high mechanical pressure upon the terminals 1ic of the
pluggable elements 11. In order for the contact elements
11 to apply uniform pressure against the terminals 11,
it is necessary that they be not overstressed. If the con-
tact elements 14 are overstressed, they will not only
exert a different degree of pressure upon the terminals
1lc each time a pluggable element 11 is inserted, but,
after several insertions of the pluggable units, it is highly
probable that the contact elements 14 would fail to estab-
lish an adequate electrical connection with the terminals
iic. The possibility of overstressing the coniact ele-
ments is quite high in instances where pressure is im-
mediately placed upon the contact elements when inserting
the pluggable elements.

The grooves 22 aid in preventing overstressment of the
contact elements 14 . The width of the grooves 22 is held
to a very close tolerance; and the pluggable elements 11,
which will be described in greater detail later herein, have
a portion 11g machined on the side containing the elec-
tronic comperents 11a, FIG. 15, which is opposite of the
terminals 11c, so as to establish a very precise distance
from that side to the contacting surface of the terminals
11c. In this manner, the portion of the contact elemenis
in the grooves 22 will be urged rearward into the area
between the separators 19 a controlied amount which does
not permit overstressing of the contact elements 14.

The pluggable elements 11, which have electronic
components 11a (there are pluggable elements without
clectronic components adapted for use with the re-
ceptacle 18), are all of the same size and are made of a
di-electric material of a thickness substantially equal to
the width of the grooves 22. The general outline of the
pluggable elements is rectangular; and the electronic com-
ponents ila are carried on one side while the circuitry
11b for interconnecting these components is contained on
the other side, as shown in FIGS. 1, 3, and 15. The
circuitry 11b extends along the length of the pluggable
element 11 to terminate at the terminals 11¢ which are
parallel to each other and positioned upon a tongue mem-
ber 114 of the pluggable element. The tongue member
114 is integral with and asymmetrical to the pluggable
element 11,

Because the tongue member 11d is asymmetrical with
the pluggable element 11, as will be seen later herein, the
pluggable element may be inserted only one way into the
receptacle. The terminals 1lc may extend the entire
length of the tongue member 114 or terminate at the
edge of 2 beveled surface 1le sloping upwardly from the
edge 11f of the tongue toward, but not to, the juncture of
the tongue with the remainder portion of the pluggable
element 11. It is preferable that the beveled surface be
free of the terminals because it has a lower co-efficient of
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friction. Hence, there will be less wear on the contact
elements 14 while they are being deflected. The beveled
surface 11e on the tongue 1id permiis gradual loading
on the contact elements i4 upon insertion of the pluggable
elements 11 and thereby further reduces the possibility of
overstressing the contact elements. As the beveled sur-
face 11e engages the contact elements 14 at the portion
14d, FIG. 4aq, it linearly deflects the contact elements 14
rearward toward the wall 21, FIG. 4b. The contact ele-
ments 14 are substantiaily fully deflected, FIG. 4c, upon
engagement with the terminals iic. The work per-
formed while further inserting the pluggable clement 11
into the receptacle 1€ is solely the work necessary to
overcome the friction forces of the contact elements 14
and the terminals 11c.

The shoulders 11f and 1%f’, FIGS. 3 and 15, formed
by the tongue member 11d, are adapted to engage ledges
16a of tapered notches 16b, FIGS. 1 and 2, in the end
faces 16¢ of cutwardly opening V-shaped notches 164 in
the sides 16e of the receptacle block 16 so as to limit
the depth of insertion of the pluggable elements 11 into
the grooves 22. The V-notches 16d serve to lecate the
receptacle block 16 in cooperation with a detent element,
not shown, to facilitate insertion of the confact elements
14 during assembly of the receptacle 19.

While the terminals 11c minutely extend into the space
formed between adjacent separators 19, the tongue mem-
ber 11d may be of greater caliper than the widih of the
grooves 22 and grooved to form a groove 11/ between
terminals 11¢, FIG. 14, and machined on the side oppo-
site of the terminals 1ic to be approximately equal to
the width of the grooves 22 so that the terminals 11c lie
well into the space between the separators 19 which then
form a shield for the terminals 11c,

Since the terminals 1%c reside upon cnly one side of
the tongue 114, it is highly desirable to insure that the
pluggable elements 11 will be inserted into the receptacle
so that the terminals 1ic will establish electrical con-
nections with the contact elements 14, A detachable
guide and separator element 26, FIGS. 1, 2 and 3, is so
mounted on the receptacle 19 that the pluggable elements
11 may be inserted into the grooves 22 in one way ouly;
i.e., with the terminals 11c engaging the contact clements
14. If an attempt is made to insert the pluggable ele-
ments 11 backwards into the receptacle 19, the unequal
length of shoulders 31f and 1%f will cause the tongue
member 11d to engage the ledge 16a and be prevented
from entering the groove 22. The tongue member 114,
when the pluggable element is inserted correctly into the
receptacle 19, is clear of the ledge 16a, as shown in
FIG. 3.

The guide and separator element 26, FIGS. 1 and 2,
has longitudinal guideways 27 corresponding to the
grooves 22 of the receptacle 18 and is adapted to be
secured thereto so that the guideways 27 open outward-
ly to the side and in register with the grooves Z2. Lon-
gitudinally spaced retaining elements 28, FIGS. 2 and 3,
with flanges 29 fixed to the faces and extending beyond
the sides thereof, project from the side 16e of the recep-
tacle block 16 to be embraced by longitudinally extend-
ing vertical frame members 31 of wickets 32 integral
with the guide and separator element 26 so that the
frame members 31 lie between the flanges 29 and the
adjacent receptacle side i6e. A horizontal cross-tie 33,
FIG. 2, for the frame members 31 is adapted to seat
upon the upper edge 28a of the retaining elements 28.
A resilient latch 34, longitudinally extending from and
integral with the guide and separator element 26, is cen-
trally located along the length thereof to extend in the
same direction as the wickets 32 and has outwardly pro-
jecting retaining Iugs 35, FIG. 9, which are adapted to
be received by a recess 16f, FIG. 2, centrally located in
the side 16e of the receptacle 16 and between the retain-
ing elements 28.

The guide and separator element 26 may be attached
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to the receptacle manually by sliding the frame members
31 between the flanges 22 and the side 16e of the recep-
tacle 16 so as to embrace the projecting retaining ele-
ments 28. As the cross-ties 33 of the frame members
31 seat upon the edges 28a of the retaining elements 28,
the lugs 35 of the latch 34 enter the recess 16f to lock the
guide and separator element 24 with the receptacle 10,

The guide and separator element 26 facilitates inser-
tion of the pluggable elements 31, as well as to separate
the same, and hold the free portion thereof rigid after
they are fully inserted into the receptacle 18. As the
pluggable element 1%, FIG. 3, is moved along one of the
guideways 27 toward the receptacle 18, the tongue mem-
ber 11d engages an ianclined surface 22a formed along
the upper edge of the pathway sidewall 22b; and, upon
further movement of the pluggable clement, the same is
shifted laterally into the pathway 22 to permit insertion
therein. It will be remembered that, if by inadvertence,
an attempt is made to insert the pluggable element back-
wards into the receptacle; i.e., so that the contact ele-
ments £4 will not establish an electrical connection with
the terminals Ilc, the tongue member 1id engages the
ledges 164 and is thereby prevented from entering one of
the grooves 22.

The receptacles 10 are of uniform width but may be
of different lengths depending upon the number of grooves
22 to a receptacle 10. For example, a receptacie 19 hav-
ing eight grooves with 256 contact elements i4 is shown
in FIGS. 1 and 8. The contact elements 14 residing in
one partitionad cavity 17 may be electrically intercon-
nected with contact elements 14 of another partitioned
cavity 17. These electrical connections may be estab-
lished in several ways; for example, by the conductors
12a upon the panel 12 or by the cable connections 18,
FIGS. 8 and 11. However, regardless of which type of
electrical connection is used, it is desirable to utilize the
panel 12 of di-electric material having the plurality of
apertures 13 formed in a pattern corresponding to the
manner in which the contact elements 14 extend from
the receptacle 19, The panel 12, FIGS. 8 and 10, located
with respect to the receptacle by a pin 16g extending
from receptacle block 16 into a hole 125 in the panel
12, is held to the receptacle 16 by twisting the extending
portions 14c, of .the contact elements 14, 90 degrees to
form a twist 14¢, as shown in FIG. 10, and by making a
solder fillet connecticn 15, FIGS. 11 and 13, between
the extending terminal portion 14c and a metallic ring
12c encompassing each aperture 13 and bonded to the
panel 12. The metallic ring 12¢, as well as the intercon-
necting circuitry 12a, FIG. 8, may be formed upon the
panel by well-known printed circuit techniques. In the
event the contact elements 14 are interconnected in some
instances by the conductors 1Za and in others by the
cables 18, the extending portions idc, connected to con-
ductors 124 only, may be clipped at the soldered connec-
tion, as shown in FIG. 11.

1t is thus seen that, aside from facilitating the establish-
ment of electrical inferconnections by the ccnductors
12a, the panel 12 aids in rigidizing the extending contact
element portions 14c¢ to permit the electrical cable con-
nections 18, FIG. 11, by wrapping wire therearound; in
this example, three separate wire wrap connections may
be made to a single contact element. Of course, a multi-
plicity of panels 12 with printed circuitry 124 thereon
could be utilized for establishing the desired electrical
interconnections.

While several receptacles 18 could be electrically con-
nected by a common panel 12, it is more desirable to
have a separate panel 12 for each receptacle to facilitate
servicing and replacement thereof. The receptacles 10
may be interconnected by means of a jumper cable 36,
FIG. 16, made of a flexible flat plastic ribben 36 hav-
ing thin conductors 36a adherent thereto. The cable
at each end may be folded over a thin panel 365 and se-
cured therearound by a plastic band 31c to permit the so
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formed assembly to enter the grooves 22 of the recep-
tacles 10. The panel 36b extends beyond the folded
portion to serve as a grip for inserting the cable 36 into
the receptacles.

External cable connections may be made with the con-
tact elements 14 in addition to wire wrap connections.
Leads 37 from an electrical cable 37, FIG. 16, may be
threaded through apertures 114 communicating with the
terminals 11c on the tongue member 11d of a pluggable
element 11. The leads 37« are then soldered with a fillet
37b to the terminals 11c to establish electrical connections
therewith. The pluggable element 11 may then be in-
serted into one of the grooves 22 to establish electrical
connections with the associated contact elements 14 which
are electrically connected; for example, by printed cir-
cuitry 124 on the panel 12; to contact elements 14 of
another groove 22 electrically connected with the ter-
minals 11c of a pluggable element 11 having electronic
components mounted thereon.

In order to facilitate servicing and replacement of the
receptacles 10, they are mounted between parallel spaced
T-shaped rails 38, FIGS. 10, 12 and 13, extending be-
tween spaced vertical frame members 39 and secured
thereto by thumbscrews 40 which pass through holes 384
in the rails 38 to threadedly engage the frame members
39. The flanges 38b and 38c of the T-rails 38 are adapted
to lie in outwardly opening longitudinal grooves 164 pro-
vided in the sides of the receptacle body 16 to thereby sup-
port and laterally space the receptacles 19 from each
other. The flange 38c is wider than the flange 38b so as
to accommodate the guide and separator element, as seen
InFIG. 10. To remove a receptacle 16, FIG. 12, bounded
by adjacent receptacles, the thumbscrews 4¢ are removed
to permit one of the T-rails 38 to be withdrawn longi-
tudinally so that the flanges 385 and 38c, engaged in the
associated longitudinal grooves 164 in the body 16 of the
receptacle 18 being removed, and the laterally adjacent
receptacle disengage from the associated grcoves 16h.
The receptacle 16 may thea be shifted laterally so as to
disengage from the flange 38¢ of the non-withdrawn T-
rail 38 and thereby become free of the supporting struc-
ture. However, it should be pointed out that the guide
and separator element 26 has male and female slidably
interfitting connecting elements 264 and 26b, respective-
ly, projecting longitudinally outward from the ends there-
of, as shown in FIGS. 2 and 12. In this manner, longi-
tudinally adjacent receptacles 18 are also supported by
means of the guide and separator elements 26, FIG. 12,
even though one of the T-rails 38 is withdrawn to permit
removal of a receptacle 18. Since the guide and sep-
arator elements 26 have connecting elements 264 and 265
which interfit with each other, it is necessary to first re-
move the guide and separator elément 26 from the recep-
tacle 10 being removed before shifting the same laterally
to free it of the supporting structure. Also, as it was
pointed out previously, each guide and separator element
has paraliel guideways 27 disposed back to back so as to
service laterally adjacent receptacles 10, as seen in
FIG. 10.

From the foregoing, it is seen that the receptacle 10
facilitates electrical interconnections between the ter-
minals 1ic of one pluggable element 11 with the ter-
minals of another pluggable element. Two pluggable ele-
ments 11, FIG. 19, for example, may each contain elec-
tronic components, as in FIG. 20, and circuitry for one
half of a two stage trigger, FIG. 18, with the halves A
and B of the trigger each comprising gate and set input
inverters 41 and 42, reset and cross-coupling emitter fol-
lowers 43 and 44, and complemented inverter output
drivers 46, 464, 47, and 474, respectively. The outputs
of the complemented inverter output drivers 46, 46a, 47,
and 47q are connected to the inputs of the cross-coupling
emitier followers 44 and 43, respectively. The electronic
components, as in FIG. 19¢, for halves A and B of the
trigger are mounted on the pluggable elements and in-
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terconnected by the thin conductors adherent to the
pluggable elements, as shown in FIGS. 194, 195, and 19¢.
The terminals of the pluggable element 11 for trigger half
A to be connected to the terminals of the pluggable ele-
ment 11 for trigger half B, as shown by the dashed lines
in FIGS. 192 and 19¢, are connected by means of the
contact elements 14 of the receptacle 10 which may be
interconnected by conductors 12¢ adherent to panel 12
or by cable connections 18.

Operation of the trigger is described in detail in the
application of Genung L. Clapper, Serial No. 735,230,
filed May 14, 1958, now Patent No. 2,951,952,

It is thus seen that the pluggable elements 11 are inter-
counected through the facilities of the receptacle 10 to
perform particular functions in a particular manner to
effect some useful device.

Further, it is seen from above that the receptacles for
the pluggable elements, an improvement over prior art
devices, may be included in an assembly which can be
assembled and serviced quickly and inexpensively.

Also, it is seen from the foregoing that the receptacles
have been provided with guide elements which function
to guide the pluggable elements during insertion into the
receptacles and hold the free portion of the pluggable ele-
ments rigid and separate as well as cooperating to pre-
vent backward insertion of the pluggable elements.

While there have been shown and described and pointed
out the fundamental novel features of the invention as ap-
plied to a preferred embodiment, it will be understood
that various omissions and substitutions and changes in
the form and details of the device illustrated and in its
operation may be made by those skilled in the art, with-
out departing from the spirit of the invention. It is the
intention, therefore, to be limited only as indicated by the
scope of the following claims.

I claim:

1. Aa assembly comprising: a receptacle having a
floored cavity with opposite side and end walls, separators
extending from one of the side walls and terminating
short of the opposite side wall to provide a longitudinal
groove, stressed contact elements fixed within said re-
ceptacle and having a contact portion normally pro-
jecting beyond the separators toward said opposite side
wall, and a pluggable element having a tongue member
with spaced terminals thereon with recessed sections
therebetween adapted to be inserted in said longitudinal
groove with said terminals engaging said contact portion
of the contact elements and with the recessed sections en-
gaging said separators whereby the contact portions of
each contact element are simultaneously displaced away
from said opposite side wall to lie between the separators.

2. An assembly comprising: a receptacle having a
plurality of floored cavities with opposite side and end
walls; a plurality of parale] spaced separators within
each cavity extending from one of said opposite side
walls and terminating short of the other of said opposite
side walls to form a plurality of longitudinal grooves;
contact elements having a first portion fixed relative to
said receptacle so as to isolate against mechanical dis-
turbances a second portion disposed between said separ-
ators and projecting into said longitudinal grooves from
a third portion extending from said receptacle in a
staggered pattern; at least two pluggable elements each
insertable into ons of said plurality of longitudinal
greoves, said pluggable elements each having a projecting
tongue with a tapered forward section adapted to engage
said second portion of said contact elements to simultane-
ously displace the same from said longitudinal grooves;
terminal elements carried by said tongue for engaging said
displaced second portion of said contact elements to
establish electrical contact therewith; a di-eleciric panel
having apertures arranged to correspond to said grid pat-
tern secured to the receptacle with the third portion of
said contact elements exiending through said apertures;
and conductors adherent to said di-electric panel for
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selectively electrically interconnecting the contact ele-
ments electrically contacting said terminals of one plug-
gable element with the contact elements electrically con-
tacting said terminals of another pluggable element.

3. An assembly comprising: a plurality of adjacent
receptacles having at least a pair of opposite sides pro-
vided with longitudinal grooves, each receptacle provided
with a walled cavity for receiving a pluggable element;
support elements for engaging the longitudinal grooves in
said opposite sides of said adjacent receptacles to support
the same; and pluggable element guide members attached
to each of said plurality of receptacles, said guide mem-
bers having mating support elements interfitting with
each other to support the receptacles to permit removal
of one of said plurality of receptacles upon withdrawal
of one of said support elements from the longitudinal
grooves of adjacent receptacles.
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