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This invention relates generally to an electric plug and
socket and more particularly to a connector comprising
elastic plug and socket members having complementary
conically shaped mating telescoping surfaces intersected
by cooperating contact terminals yieldable into full con-
tact engagement with one another.

In the development of power, signal and control cir-
cuits, plug and socket connectors have been provided
which require the utilization of a large number of con-
tact terminals. If an ordinary pin and socket type termi-
nal arrangement is utilized, the provision of a large num-
ber of terminals in a single connector fitting presents many
difficulties. For example, a multi-contact connector of
the pin and socket type is difficult to align properly for
assembly and disassembly and is also particularly difficult
to operate insofar as the actual physical separation and
joining forces are concerned.

In accordance with the principles of the present inven-
tion, a connector is provided which comprises elastic
plug and socket members having complementary conical-
ly shaped mating telescoping surfaces. Because of the
greatly increased area provided by the conical configura-
tion of the mating surfaces, a large number of contact
terminals having confronting abutting coniact surfaces
may be provided. Since at least one of the plug and
socket members is elastic, the corresponding contact
terminals carried by such member are resiliently and
elastically supported. Mating of the plug and socket
members permits radial and longitudinal displacement of
any misaligned contact terminals, thereby facilitating full
contact engagement of ail of the terminals.

It is an object of the present invention, therefore, to
provide a multi-contact connector which overcomes the
deficiencies of the prior art.

Yet another object of the present invention is to pro-
vide a multi-contact connector which may be easily sepa-
rated, but which may be firmly assembled.

A further object of the present invention is to provide
a plug and socket connector having cooperating contact
terminals yieldable into full contact engagement with one
another.

A further object of the present invention is to provide
a plug and socket structure having relatively telescoping
surfaces intersected by cooperating contact terminals
which are yieldable radially and longitudinally into full
contact-engagement with one another.

Yet another object of the present invention is to pro-
vide a connector affording positive increased contact
pressure by means of a wedging action.

Many other advantages, features and additional objects
of the present invention will become manifest to those
versed in the art upon making reference to the detailed
description which follows and the annexed sheet of draw-
ings in which a preferred structural embodiment of an
electric plug and socket connector structure is shown in-
corporating the principles of the present invention.

On the drawmgs

Figure 1 is a cross-sectional view with parts shown in
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elevation of a connector provided in accordance with the
principles of the present invention;

Figure 2 is a fragmentary cross-sectional view taken
generally on line IT-—Ii of Figure 1;

Figure 3 is a fragmentary cross-sectional view of parts
shown in elevation depicting a plug and socket member
arrangement according to the present invention wherein
one of the contacts is misaligned and the plug member is
being moved towards mating relationship with the socket
member;

Figure 4 is a view similar to Figure 3, but showing how
full contact engagement is achieved in accordance with
the principles of the present invention despite mlsahgn-
ment of individual contact terminals; and

Figure 5 is a fragmentary cross-sectional view similar
to the view shown in Figure 2, but showing contact termi-
nals having an engagement surface of a modified con-
figuration,

As shown on the drawings:

The connector of the present invention comprises an
electric plug and socket fitting indicated generally at 19
and comprising a socket housing 11 which is of generally
cylindrical configuration and which includes a medial an-
nular rib 12 formed on the peripheral surface thereof. -

A plug housing 13 is provided which is also of gen-
erally cylindrical configuration and which includes a
threaded portion 14 adjacent one end thereof.

The plug housing 13 has a bore 16 which receives the
socket housing 1. A key 17 is provided on the socket
housing 11 and a key slot 18 is provided on the plug
housing 13 to intermatingly function as a polarizing
means for the plug and socket fitting 10.

An annular ring shaped collar member 19 is internally
threaded as at 2§ and includes a radially inwardly ex-
tending flange 21 seating behind the annular shoulder 12
and engaging theréwith to draw the socket housing 21
and the plug housing 13 into coaxial aligned assembly
when the collar 19 is threaded onto the plug housing 13.
The collar 19 not only effects the axial advance of the
plug and socket housings 11 13 with respect to one an-
other, but also locks the plug and socket housings 11
and 13 in firm assembly with one another.

The socket housing 11 is counterbored as at 22 and
receives a terminal block 23 made of an electrically
non-conductive -material. An axially extending rib 24
may be provided in the counterbore 22 and cooperates
with a slot 26 formed in the terminal block 23 to prevent
relative rotation between the terminal block 23 and the
socket housing 11. An annular groove 27 is formed in
the 'socket housing 11 and receives a snap ring 28 to re-
tain the terminal block 23 in assembly with the socket
housing 11.

The plug housing 13 is provided with radially inwardly
extending shoulder means 29 which engage the flange 30
of a terminal block 31, also made of a suitable electrically
non-conductive material.

A key 32 extends axially away from the shoulder means
29 in the plug housing 13 and cooperates with a slot 33
formed in the terminal block 31 to prevent relative rota-
tion between the plug housing 13 and the terminal block
31.

Adjacent the end of the plug housing is provided an
annular groove 34 receiving a snap ring 36 bottoming a
coil spring 37 which engages one end of the terminal block
and exerts a continuous biasing force on the terminal block
31 to retain same in assembly with the plug housing 13.

Each of the terminal blocks 23 and 31 is provided with
current continuing means taking the form of a plurality
of conductors indicated generally by the reference char-
acter C. In the structural embodiment herein described
by way of illustrative example, there are eight conductors
C in each of the terminal blocks 23 and 31, however, it
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will be understood that the principles of the present inven-
tion are equally applicable to any plug and socket con-
nector without regard to the numerical quantity of cur-
rent continuing means.

The terminal blocks 23 and 31 are provided with com-
plementary conically shaped telescoping surfaces which
are intersected by the conductors C, each of the conductors
C having a contact terminal formed on the end thereof
which protrudes outwardly of the corresponding surface
of the terminal blocks.

In this preferred embodiment, the terminal block 23 is
provided with a recess 38 which is generally conical in
configuration and which provides a conically shaped con-
tact terminal surface 39. The terminal block 31 is also
conical in configuration and is received within the recess
38, a conical contact terminal surface 49 being provided
which is complementary to the contact terminal surface
39.

According to the principles of the present invention,
the terminal blocks 23 and 31 comprise members made
of elastic material so that the cooperating contact ter-
minals will be supported for yielding movement in both
radial and longitudinal direction. For purposes of identi-
fication, each of the contact terminals provided at the
contact terminal surface 39 is indicated by the reference
numeral 41 and each of the contact terminals provided at
the contact terminal surface 40 is indicated by the refer-
ence numeral 42.

If desired, one of the terminal blocks 23 or 31 can
be of a comparatively hard dielectric while the other
terminal block is made of an elastic dielectric such as
rubber, although the invention is not limited to the inclu-
sion of an elastic block.

In the embodiment shown by way of illustrative example
and to demonstrate the principles of the present invention
with particular clarity, it is assumed that the terminal
block 23 is made of a hard dielectric while the terminal
block 31 is made of an elastic dielectric material. It is
further assumed for purposes of illustration that the con-
tact terminals 42 carried by the elastic terminal block 31
are misaligned with respect to the contact terminals 41
carried by the terminal block 23. Thus, as shown in
Figure 3, the terminal block 31 is shown inserted into the
recess 38 so that the contact terminal surface 39 and
the contact terminal surface. 40 are in relatively telescoped
relation; however, the lowermost contact terminals 41
and 42 are engaged in Figure 3, but the uppermost of the
contact terminals 41 and 42 are not yet engaged.

By tightening the collar 19 to draw the plug housing 13
and the socket housing 11 together, the contact terminals
42 and the contact terminals 41 will be drawn together
into full contact engagement with one another as shown
in Figure 4. As will be noted upon referring to Figure 4,
the lowermost contact terminal 42 is actually displaced
into the elastic material of the elastic terminal block 31,
the deformation of the elastic material being clearly indi-
cated at 43 on Fig. 4. The telescoping conical surfaces
provide a wedging action which increases contact pressure.
This wedging occurs with any relatively telescoping sur-
faces having a discrete inclination between 0° and 90°.

The additional movement afforded by the structural
arrangement provided permits the uppermost contact ter-
minals 42 and 41 to come into full engagement with one
another.

Another advantageous feature of the present invention
resides in the utilization of contact terminals 41 and 42
having engagement surfaces of a configuration to mate each
respective ccoperating pair of contact terminals 41 and
42. 1In other words, each of the contact terminals 41 and
42 has a contact surface indicated at 44 and 486, respec-
tively, (Fig. 3) having appreciable extent in a longitudinal
direction relative to the axis of the plug and socket fitting
10 and lying generally parallel to the contact terminal
surface 39 and the contact terminal surface 40, respec-
tively.

10

15

20

25

30

35

40

45

55

685

70

4

Referring to Figures 2 and 5, additional details of con-
struction in regard the terminal blocks 23 and 31 and the
contact terminals 41 and 42 may be understood.

It will be noted that the contact terminal surface 39 has
a plurality of circumferentially spaced recesses 47, each
receiving one of the contact terminals 41 while the contact
terminal surface 40 is provided with a plurality of circum-
ferentially spaced recesses 48, each receiving one of the
contact terminals 42.

In the embodiment of Figure 2, engagement surfaces
44 and 46 of the contact terminals 41 and 42, respectively,
lie on a conical plane which is in parallel spaced relation
to the contact terminal surface 32 and the contact terminal
surface 40.

One convenient form of fabricating the connector 10
is to integrally imbed the conductors C and the contact
terminals 4¢ and 41 in the terminal blocks 23 and 31
during the formation of the terminal blocks 23 and 31 as
plastic moldings. Thereafter, as a machining operation,
the contact terminal surfaces 44 and 46 can be machined
down to a uniform spacing dimension from the respective
contact terminal surfaces 39 and 49.

It should be further noted that the relative movement
occurring between the lowermost terminals 41 and 42
after these terminals have engaged one another as shown
in Figure 3 and which occurs when the terminal block
31 and the terminal block 23 arc drawn axially together
to the position of Figure 4, the contact terminal sur-
faces 44 and 46 will enjoy good wiping contact, thereby
promoting an efficient electrical coupling joint.

In the embodiment of Figure 5, the contact terminals
are provided with engagement surfaces of a configuration
to mate each respective cooperating pair of contact ter-
minals on the respective plug and socket members.  Thus,
as shown in Figure 5, the terminal block 23a is provided
with a plurality of circumferentially spaced recesses 474,
each receiving a contact terminal 41¢ and the terminal
block 31¢ is provided with a plurality of circumferca-
tially spaced recesses 48a, each receiving a contact ter-
minal 42a.

Fach of the contact terminals 42« is provided with
a concave engagement surface indicated at 5@. Each of
the contact terminals 41g is provided with a convex
engagement surface indicated at 51. The engagement
surfaces 58 and 5%, respectively, have appreciable lon-
gitudinal extent and lie in a curved plane which extends
generally parallel to the contact terminal surfaces 3%«
and 4€a so that should a misalignment occur between
the contact terminals 41c and 42Za, relative movement
betweea the contact terminals 4i¢ and 4Za¢ may occur
after any given pair or pairs of contact terminals 4la
and 42« are in initial engagement with one another.

Although various minor structural modifications might
be suggested to the preferred embodiments herein de-
scribed by way of illustrative example only, it should be
appreciated that many changes could be efiected to ex-
emplary structure herein described without departing
from the spirit of the present invention and, accordingly,
it should be understood that I wish toc embody within
the scope of the patent warranted hereon all such modi-
fications as reasonably and properly come within the
scope of my contribution to the art.

I claim as my invention:

1. A connector comprising elastic plug and socket
members having relatively telescoping counfronting sur-
faces intersected by a plurality of pairs of telescopicaily
cooperating contact terminals elastically supported by
sajid members and being yieldable radially and Jongitu-
dinally into full contact engagement with one another,
said contact terminals having engagement surfaces of
a configuration to mate each respective coopsrating pair
of contact terminals cn the respective plug aad socket
members.

2. A conpector comprising elastic plug and socket
members having complementary confronting conically
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shaped mating telescoping surfaces intersected by a plu-
rality of pairs of telescopically cooperating terminals
elastically supported by said members and being yield-
able into full contact engagement with one another, said
contact terminals having engagement surfaces of a con-
figuration to mate each respective cooperating pair of
contact terminals on the respective plug and socket
members.

3. A connector comprising elastic plug and socket
members having complementary conically shaped con-
centrically disposed confronting inner and cuter surfaces
having at least a pair of projecting telescopically coop-
erating contact terminals elastically carried by said mem-
bers and yieldable into full contact engagement with
one another, said plug and socket members being axially
separable and coupling means between said plug and
socket members drawing said plug and socket members
into coaxial assembly and concurrently urging said con-
tact terminals into yielding engagement with one another.

4. A connector comprising a socket member having
a generally cylindrical socket housing including a key-
way formed therein, a terminal block in said socket
housing having a key received in said keyway, an annu-
lar peripheral shoulder on said socket housing, a plug
member comprising a generally cylindrical plug housing
having a keyway formed therein, a terminal block in
said housing having a key received in said keyway, a
threaded peripheral portion on said plug housing, a lock-
ing collar having a flange abutting said annular shoulder
on said socket housing and having a threaded portion
engaging said plug housing to draw said plug and socket
housings together coaxially, said terminal blocks having
conically shaped telescoping surfaces and each present-
ing confronting mating contact terminals to engage one
another, the contact terminals on at least one of said
terminal blocks being vieldably supported to facilitate
full contact engagement between all of the mating ter-
minals when the plug and socket members are mated.

5. A connector comprising, a socket member having
a cylindrical housing, a terminal block in said socket
housing having a plurality of axially extending conduc-
tors therein, a plug member having a cylindrical hous-
ing, a terminal block in said plug housing having a cor-
responding plurality of axially extending conductors
therein, said terminal blocks having conically shaped
concentrically disposed inner and outer confronting sur-
faces, a contact terminal for each of said conductors
and each having a contact surface spaced outwardly of
the respective telescoping surface, at least one of said
terminal blocks being made of elastic material to yield-
ably carry the corresponding contact terminals, and cou-
pling means between the housing members drawing the
contact terminals into telescoped full mated contact sur-
face engagement with one another.

6. A connector comprising, a plug member made of
electrically non-conductive material and being generally
conical in configuration, a socket member being made
of electrically non-conductive material and being recessed
to receive said plug in mating assembly, at least one of
said members being appreciably elastic and both of said
members providing confronting conical mating surfaces
which are telescopically related when said plug member
is assembled with said socket member, conductor means
in each of said plug and socket members including con-
tact members supported in and protruding from the re-
spective mating surfaces, and means locking said plug
and socket members in mated assembly, the contact mem-
bers in said one of said plug and socket members being
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telescopically mounted and elastically yieldable upon
engagement with the contact members in the other of
said plug and socket members to accommodate mis-
alignment and to promote full contact engagement there-
between,

7. A connector comprising, a socket member having a
generally cylindrical socket housing including a keyway
formed therein, a terminal block in said socket housing
having a key received in said keyway, an annular periph-
eral shoulder on said socket housing, a plug member com-
prising a generally cylindrical plug housing having a key-
way formed therein, a terminal block slidably mounted in
said plug housing and having a key received in said key-
way, a spring between said terminal block and said plug
housing continuously biasing the terminal block toward
one end of the plug housing, a threaded peripheral portion
on said one end of said plug housing, a locking collar hav-
ing a flange abutting said annular shoulder on said socket
housing and having a threaded portion engaging said plug
housing to draw said plug and socket housing together co-
axially, said terminal blocks being conically shaped to
provide mating telescoping surfaces, each of said terminal
blocks presenting confronting mating contact terminals at
telescoping surfaces to engage one another, the contact
terminals on at least one of said terminal blocks being
yieldably supported to facilitate full contact engagement
between all of the mating terminals when the plug and
socket members are mated.

8. A multi-contact connector comprising separable plug
and socket members, at least one member being made of
elastic material and each having relatively telescoping sur-
faces inclined complementally at a discrete angle between
0° and 90° and cooperating contact terminals projecting
from said surfaces providing relatively telescoping surfaces
inclined at the same angle, means to draw said plug and
socket members together axially to elastically wedge re-
spective pairs of said contacts together with increased con-
tact pressure and polarizing means between said plug and
socket members to insure proper mating of said respective
pairs of contact terminals.

9. A connector comprising elastic plug and socket mem-
bers, complementary inner and outer conically-shaped
concentrically disposed radially yieldable confronting sur-
faces on said members, said confronting surfaces having
at least one pair of projecting contact terminals elastically
supported by said plug and socket members and being
yieldable into full contact engagement with one another.

10. A connector as defined in claim 9, said contact
terminals having an engagement surface complementary in
configuration to the corresponding conically-shaped inner
and outer surfaces of said plug and socket members.

11. A connector as defined in claim 9, said contact ter-
minals having complementary concave and convex en-
gagement surfaces.

12. A connector as defined in claim 1 and coupling
means advancing said plug and socket members into co-
axial assembly and drawing said contact terminals into
yielding engagement with one another,
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