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. PATCHCORD CONNECTOR
Richard J. Vanderbiit, Rumson, N.J,, assignor to Elec-

tronic Associates Inc., Long Branch, N.J,, a corporaticn
of New Jersey

Filed Nov. 15, 1961, Ser, No. 152,439
11 Claims, (CL 200—51)

This invention relates generally to patchcord con-
nectors and, in particular, to a plug connector of the type
used in patchboards for computers and the like for com-
pleting electrical circuits to control the operation of the
computer as desired.

In the computer art, it is common practice to provide
a plugboard or patchpanel at which the various comput-
ing components may be selectively interconnected by the
use of patchcords. In the analog computer art, the dis-
tributed capacitance of the patchcords, as well as the
stray currents which may be picked up by the patchcords,
contribute significantly to the accuracy with which com-
putations are performed and, therefore, it has become a
common practice to use shielded patchcords and provide
means such as the patchboard itself for effectively ground-
ing the shields of the patchcord. In order to achieve this
end, the customary analog computer patchcord connector
is adapted for completing a circuit connection to a com-
puting component while also completing a circuit between
the braid or shield of a coaxial patchcord and the patch-
board.

Prior art connectors of this type have been deficient in
several material respects. The most noticeable and sig-
nificant of the deficiencies has been that with continued
use the connectors tend to become worn, fit somewhat
loosely in the patchpanel, and fail to provide an adequate
circuit to ground for the shielded conductor of the patch-
cord. Also, being subject to continuous handling by the
computier operators, the connectors iend to accumulate
the usual body oils found on the human hand and other
non-conductive dirt or foreign substances which contrib-
ute significantly to the condition of poor electrical con-
tact between the shield connector and the patchpanel.
In order to eliminate these conditions, it is frequently
necessary to replace defective connectors and to provide
for the periodic cleaning of the connectors by the use
of carbon tetrachloride or other suitable cleamsing scl-
vents.

Prior art connectors further employ an uninsulated pro-
jecting terminal. Since it is quite common for computer
operators to reconnect the patchboard while the computer
and patchcords are energized electrically, the uninsulated
terminal is an ever-present hazard of shock to the oper-
ators. Moreover, should the energized terminal be ac-
cidentally touched to the grounded patchpanel, damage
to circuit components or blown fuses will result.

The present invention is directed to a plug connector
of the type described which largely eliminates the defi-
ciencies of prior art connectors while also providing
means to reduce the hazards associated with the handling
of electrically energized terminals. In its preferred form,
the present connector comprises an elongtaed hollow in-
sulating sleeve member which is provided with plural lon-
gitudinal grooves or openings. An electrical terminal ex-
tends outwardly of one end of the sleeve and is connected
to a current-conducting wire of a coaxial conductor which
is disposed within the sleeve. Another electrical termi-
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nal may extend outwardly of the other end of the sleeve
and provide a connection to the wire braid or shield which
is associated with the coaxial conductor. An elongated
sleeve member, which in the present embodiment may
be made of an electrical conducting material, is disposed
coaxially of the insulating sleeve, and the sleeves are bi-
ased for relative movement in a direction to have the
metallic sleeve normally cover or coaxially surround the
current-conducting electrical terminal. Contact means,
which may take the form of a current-conducting ball,
are disposed in each of the longitudinal openings in the
insulating sleeve and are movable therein along their
length upon movement of the sléeve member to complete
an electrical circuit with-the terminal which is connected
to the coaxial braid.

When the connector is removed from the patchboard,
the metallic sleeve is moved in a direction to cover the
current-conducting electrical terminal and prevent its be-
ing touched and thereby reduce the hazard of electrical
shock to the operator. The hazard of touching the ter-
minal to the patchpanel is minimized by this arrangement
and can be almost entirely eliminated by providing the
terminal with an insulated tip. Upon the application of
the slight pressure which is required to insert the con-
nector into a patchboard, the metallic sleeve is retracted
to uncover the current-conducting electrical terminal and
make it available for completing an electrical circuit.
When the connector is seated in an opening in the patch-
board, the contact means are driven into engagement with
the wall portion of the patchboard opening by the means
biasing the normal relative movement of the sleeves in
order to complete a circuit between the coaxial braid of
the patcheord and the patchboard. -

It is among the objects of this invention to provide a
cover for a connector terminal while it is disengaged and
to permit the connecting of the terminal without having
to employ additional means for uncovering the terminal
while making it available.

Another object of this invention is to provide a cover
for a connector terminal while it is disengaged and to uti-
lize the cover member for purposes of completing a cir-
cuit between the coaxial braid of a conductor and a
grounded patchboard when the connector terminal is un-
covered and engaged.

A further object of the invention is to provide a patch-
cord connector which is rugged enough to withstand
rough handling and which has ‘a long and ussful life.

Still another object of the present invention is to pro-
vide a patchcord connector of the type described which
is relatively invulnerable to the adverse effects of surface
contaminants.

These and other objects, features, and advantages will
become apparent from the following description of a pre-
ferred embodiment of the present invention taken in con-
nection with the accompanying drawings wherein:

FIG. 1 is a sectional view in elevation of a preferred
embodiment of a plug connector embodying the features
of the present invention as it is partially withdrawn from
an opening in the patchboard;

FIG. 2 is a view generally similar to that of FIG. 1
but showing the plug connector as it is fully inserted
into an opening in the patchboard; and

FIG. 3 is a view generally similar to FIG. 1 showing
another embodiment of the present invention.

In the following description, like reference numerals
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will be used to designate like parts. In FIG. 1, the ref-
erence numeral 18 represents a patchboard which may
be connected to an electrical ground and which con-
tains a plurality of openings such as 12, into which the
plug connector 14 is shown inserted.” The connector 14
includes an outer sleeve or barrel IS which is prefer-
ably cylindrical in form and adapted to be slidably re-
ceived in one of the openings 12 as shown in FIGS. 1
and 2. The rear end portion of the sleeve 15 has a
shoulder 16 of enlarged diameter to abut the front sur-
face of the patchboard 10 and limit forward movement
of the sleeve inwardly of the patchboard. A plurality
of radially disposed openings 18 are provided in the
sleeve 35 adjacent to the shoulder 16. The openings
18 are of circular form and tapered inwardly of the
sleeve 15 in order to captively retain a contact element
20, to be hereinafter described. An inwardly extending
shoulder 22 is provided at the front or forward end of
the sleeve 15 to limit movement of the remaining ele-
ments of the connector, to be hereinafter described, rela-
tive to the sleeve. Although in this preferred embodi-
ment of the plug connector, the sleeve 15 is shown to be
made of an electrically conducting material such as brass,
it can be made of an insulating material such as nylon
or the like equally as well.

Disposed within the bore of the sleeve 15 and slidably
movable therein is a cylindrical insulating sleeve mem-
ber 24 which may be made of nylon or the like. The
member 24 is formed with a plurality of radially dis-
posed slots or grooves 26 which correspond in number
and radial position to the radial sleeve openings 18.
Slots 26 extend along the axis of the member 24 for a
portion of its length and terminate in a front wall 28
and a rear wall 30. An axial bore 32 of suitable diam-
eter is provided at the forward end of the member 24
and an axial bore 34 of slightly larger diameter is pro-
vided at the rear end of member 24. The bores 32 and
34 terminate at and define an insulating flange 36 inter-
nally of the member 24 which is provided with an ax-
ially disposed cylindrical aperture 3§. The diameter of
bore 34 is preferably selected to be of the same diam-
eter as the depth of slots 26 so as to permit that por-
tion of the slots which is disposed between a wall 30
and flange 36 to communicate with the bore 34. Mem-
ber 24 is also provided with an enlarged rear end por-
tion which may have a radial slot 40 adjacent to its for-
ward end.

Inserted within the bore 32 is an elongated metallic
terminal 42 which makes contact with a suitable ier-
minal 43 of the patchboard and which has a bullet-nose
end extending outwardly of the member 24. Inserted
within the bore 34 is another terminal 44 which may be
generally in the form of a sleeve and provided with a
radial slot in dts outer surface adjacent to the end dis-
posed within the bore 34. The radial slot may originate
at the corresponding end walls 3¢ when terminal 44 is
fully seated in the bore 34 and may extend in a gen-
erally forward direction to define a cam surface 46 with-
in each of the slots or grooves 26. Thus, it will be
seen that the terminal 42 and the terminal 44 are in-
sulated one from the other by the flange 36 formed by
the insulating member 24. In this manner, terminal 42
inserted in bore 32 and terminal 43 inserted in bore 34
are secured in the cylindrical sleeve member 24 and are
disposed in a spaced end-to-end relationship within the
insulating sleeve 24.

In this preferred embodiment, contact element 28 is
generally in the form of a metallic ball, and one such
element is disposed within each of the slots 26 with a
portion of its surface mnormally extending upwardly
through' the corresponding radial opening i8. A spring
49 is disposed coaxially of the insulating member 24
between its enlarged rear end portion and the shoulder
16 of sleeve 15 to urge movement of the sleeve in a
direction to coaxially surround or cover the terminal 42.
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The rear end portion of terminal 44 may extend out-
wardly of the bore 34 and may be there provided with
an enlarged diameter bore which may be internally
threaded. The portion of terminal 44 which lies within
the member 24 may have a bore of the same diameter
as the aperture 38.

A typical coaxial conductor comprising a current-con-
ducting element or wire 48 covered with a suitable di-
electric and an external shield or braid 50 is shown to
be disposed within the plug connector 14. That portion
of the coaxial conductor which les within the aperture
38 and within the same diameter internal bores of ter-
minals 42 and 44 is stripped of its braid 50. The di-
electric and braid are stripped from the wire 48 only
for that portion of its length which lies within the re-
duced diameter bore of terminal 42. For convenience,
the braid to be removed from the conductor may be
turned back open itself for that portion of its length
which lies within the enlarged bore of terminal 44 when
the coaxial conductor is fully inserted into the plug
connector.

In seturing the coaxial conductor io the plug con-
nector, it is convenient to first push the conductor into
the connector until the forward edge of the braid 59
engages the dinternally threaded portion of terminal 44,
and then twist or rotate the conductor relative to the
connector and thereby screw it inwardly thereof through
coaction of the braid and the internal threads to com-
plete the insertion. In order to provide for a rigid assem-
bly and establish electrical contact between the coaxial
conductor and the plug connector, the terminal 42 may
be suitably crimped at 52 and the terminal 44 may be
suitably crimped at 54. A suitable, commercially avail-
able plastic or rubberized insulating sleeve 56 may be
disposed coaxially of the rear end portion of member
24 and for a short length of the inserted conductor,
Sleeve 56 may further be secured to and seated in the
radial slot 40.

When the plug connector 14 is withdrawn from an
opening 12, the parts thereof assume the condition of
FIG. 1, viz., spring 49 biases the sleeve 14, and in turn
the ball 2¢ for movement in a forward direction whereby
the sleeve provides a substantially complete cover for the
terminal 42, Forward movement of sleeve 14 is limited
by engagement of balls 28 with the front walls 28 of
slots 26. 1In this position of the sleeve, the terminal 42
may be energized electrically and yet can be handled
somewhat carelessly without presenting a hazard to the
computer operator. Moreover, in inserting an energized
connector into an opening 12 as shown in FIG. 1, the
danger of accidentally touching the terminal 42 against
the grounded patchboard is significantly reduced. It is
also to be noted that in this position of sleeve 15 the
balls 2¢ do not engage the terminal 44.

When the connector is being inserted into an opening
in the patchboard 18 as shown in FIG. 1, the balls 20
extend beyond the cross-section limits of the opening
12 and thereby engage the front surface of the patch-
board, adjacent to the opening 12. Continued inserting
pressure cn the conmector causes the balls 28 to roll or
stide within the slots 26 and permit limited unrestricted
relative movement of sleeve 15 and insulating member 24.
When the relative movement of the sleeve 15 and in-

. sulating member is such that the balls 29 descend the cam
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surfaces 46, they no longer extend beyond the cross-sec-
tional limits of openings 12 and the shoulder 16 can
then be engaged with the front surface of the patch-
board. Forward movement of insulating member 24
and terminal 42 is limited by engagement of the front or
forward edge of member 24 with shoulder 22. At this
time, the bullet-nose end of terminal 42 is seated firmly
and positively with a wiping action against the corre-
sponding contact 43.

When, thereafter, inserting pressure is removed from
the plug connector, the bias of spring 49 will cause slight
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relative movement of sleeve 15 and insulating member
24 and cause the cam surface 46 to press the balls 26
against the side wall portion of the opening 12. In this
manner, a very satisfactory low-impedance circuit is estab-
lished between the braid 5 and patchboard 18 via the
terminal 44 and balls 28. Moreover, since only a very
small portion of a given ball 26 is exposed to handling
and since the balls normally rotate or wipe within the
slots 28, the low-impedance path established between the
conductor braid and the patchboard can be maintained
over an extended period of continued use with minimal
maintenance. Since, in this embodiment, the sleeve 15
does not form part of an electrical circuit for the coaxial
braid, the accumulation of dirt or other contaminants on
its surface does not adversely affect operation or per-
formance of the plug connector.

The modification shown in FIG. 3 is similar to that
shown in FIGS. 1 and 2 except that the movable contact
means are made as an iniegral part of the retractable
sleeve and the terminal 42 is provided with a bullet-nose
tip 57 which is made of an insulating material, such as
nylon. The tip 57 may be molded into an appropriate
aperture provided in the extending end portion of ter-
minal 42 for this purpose. Alternatively, the aperture
in terminal 42 and a portion of the tip 57 may be pro-
vided with similar cooperative threads to facilitate their
assembly. Although the use of the tips 57 is shown only
in conjunction with the embodiment of FIG. 3, it will be
understood that it may be used with the embodiment of
FIGS. 1 and 2 as well.

The retractable sleeve 58 in the embodiment of FIG. 3
is preferably made of resilient electrical-conducting mate-
rial, such as a beryllium copper alloy. Although the
sleeve may be formed by any suitable extruding or metal-
forming operation, it has been found most desirable to
form it from a flat rectangular sheet in a progressive die.
While the sleeve 53 is in its flat form, it is provided with
one or more pairs of longitudinal slits 52 which define a
finger or cantilever element €6. Each finger or canti-
lever element 68 may be of a suitable length and of a
width which is somewhat less than the width of a corre-
spending opening or groove 26. Through the use of a
suitable die, each elementt or finger 69 is thereafter altered
in appearance so as to have a cross-sectional configuration
which is generally in the form of the letter 8, whereby
an arcuate portion 82 extends above the cross-sectional
limits of the sheet 58 and an arcuate portion 64 extends
below the cross-sectional limits of the sheet. In the
present embodiment, the arcuate portion 64 is formed ad-
jacent to the free end portion of the finger or element 69,

The sheet 58 may be thereafter rolled into the form of
a slit sleeve and provided with an inwardly extending
radial lip portion 66 at the one or forward end and an
outwardly extending radial lip portion 68 at its opposite
or rear end. The sleeve 58§ thus formed is slipped over
the terminal 42 end of insulating member 24 with the
arcuate portions 64 disposed for sliding movement in cor-
responding grooves or openings 26,

With the spring 49 biasing the sleeve 58 for movement
in a direction to cover terminal 42, cooperation between
the portions 64 and the bottom of corresponding openings
26 causes the arcuate portions 62 to extend beyond the
cross-sectional limits of the sleeve 58 and abut the front
edge portion of an opening 12 upon insertion of the plug
connector of this embodiment into the patchboard. En-
gagement of the portions §4 with the walls 28 limits rela-
tive movement of the retractable sleeve 58 and insulating
member 24 in one direction. Continued insertion pres-
sure on the plug connector permits movement of the
sleeve 58 relative to the insulating member 24 until such
time as the portions 64 ride down the cam surface 46 and
permit the arcuate poriions 62 to be forced inwardly
of the cross-sectional limits of sleeve 58. At this time,
the lip portion 68 may be moved into engagement with
the front surface of the patchpanel 18.to limit inward
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movement of the sleeve 58. Thereafter, when inserting
pressure is removed from the plug connector, the spring
49 will cause slight relative movement of the sleeve 58
and insulating member 24 to cause cam surfaces 46 to
press the portions 62 into engagement with the sidewalls
of the opening 12. A circuit is thus established between
the braid 5¢ of a patchcord and the patchpanel 1& via the
finger or element 60, the arcuate portion 64 engaging the
terminal 44 and the arcuate portion 62 engaging the patch-
panel,

While in the embodiment of FIG. 3 the sleeve 58 forms
part of an electrical circuit between the braid of a co-
axial conductor and the patchpanel, the accumulation of
dirt or other contaminants on its surface is not significant
because of the wiping action of the arcuate portions 62
and €4 on their respective contact surfaces. The ad- -
vantage of this embodiment of plug connector over thai
of the embodiment shown in FIGS. 1 and 2 is that the
assembly of the components is somewhat simpler. Also,
since there are fewer components to the plug connector
in the embodiment of FIG. 3, its manufacture is some-
what less costly.

While the connectors and patchboard openings have
been described as being of a cylindrical configuration,
it will be apparent that the present connectors could
be utilized in openings of other configurations merely by
altering the external cross-sectional configuration of the
sleeves 15 and 58. In addition, aithough the present con-
nectors have been shown and described for a particular
use, it should be apparent that a circuit for a conductor
other than the braid of a coaxial patchcord can be made
with its use.

While only two embodiments have been shown and
described herein, and inasmuch as this invention is sub-
ject to many variations, modifications, and reversals of
parts, it is intended that all matter contained herein shall
be considered as illustrative and not in a limiting sence.

I claim:

1. A plug connector comprising an elongated hollow
insulating sleeve having at least one longitudinal opening
therein, a pair of metallic elements disposed in a spaced
end-to-end relationship within said sleeve, an elongated
sleeve member disposed coaxiaily of said insulating sleeve
and movable with respect thereto along the longitudinal
axis thereof, and a contact element disposed within said
longitudinal opening and movable therein along the length
thereof upon movement of said slesve member to limit
relative movement of said insalating sleeve and sleeve
member in one direction and to establish electrical con-
tact with one of said mestallic elements upon relative
movement of said insulating sleeve and said sleeve mem-
ber in an opposite direction. .

2. A plug connector comprising a hollow cylindrical
insulating sleeve having a plurality of longitudinal open-
ings therein, a pair of metallic elements disposed in a
spaced end-to-end relationship within said sleeve, a tubu-
lar sleeve member disposed coaxially of said insulating
sleeve and movable with respect thereto along the longi-
tudinal axis thereof, and a metallic contact element dis-
posed within each of said plurality of openings and mov-
able therein along the length thereof upon movement of
said slesve member to limit relative movement of said
insulating sleeve and sleeve member in one direction and
to establish electrical contact with one of said metallic
elements upon relative movement of said insulating sleeve
and sleeve member in an opposite direction.

3. A plug connector comprising an elongated hollow
insulating sleeve member having at least one longitudinal
opening therein, a pair of metallic elements disposed in a
spaced end-to-end relationship within said sleeve, with at
least one of said elements being disposed to extend out-
wardly of one end of said sleeve, an elongated metallic
sleeve member disposed coaxially of said insulating sleeve
and movable with respect thereto along the longitudinal
axis thereof, and a contact element disposed within said



3,158,702

7

longitudinal opening and movable therein along the length
thereof upon movement of said metallic sleeve to limit
relative movement of said sleeves in a first direction
wherein said metallic sleeve surrounds said cne out-
wardly extending metallic element and to establish elec-
trical contact with the other of said. pair of metallic els-
ments upon relative movement of said sleeves in an oppo-
site direction.

4. A plug connector according to claim 3 wherein said
one metallic element has a tip of insulating material on
the end thereof which extends cutwardly of said insulat-
ing sleeve.

5. A plug copnector comprising a hollow cylindrical
insulating sleeve having a pluraiity of longitudinal open-
ings therein, a pair of metallic elements disposed in a
spaced insulated end-to-end relationship within said sleeve
and extending outwardly of the opposite ends thereof, a
tubular metallic sleeve disposed coaxially of said insulat-
ing sleeve and movable with respect thereto along the

longitudinal axis thereof, and a metallic element disposed g

within each of said plurality of openings and movable
therein along the length thereof upon movement of said
metallic sleeve to limit relative movement of said sleeves
in one direciion and to establish electrical contact with
one of said metallic elements upon relative movement
of said sleeves in an opposite direction.

6. A plug connector comprising a hollow cylindrical
insulating sleeve having a plurality of longitudinal open-
ings therein, a pair of metallic elemenis disposed in an
insulated -end-to-end relationship within said sleeve and
extending ontwardly of the opposiie ends thereof, a tubu-
lar metallic sleeve disposed coaxially of said insulating
sleeve and including a plurality of radial openings there-
in, and a metallic contact disposed within each of said
plurality of longitudinal openings and extending into a
corresponding one of said radial openings in said metallic
sleeve, each said metallic contact being movable along the
length of a corresponding longitudinal opening upon
movement of said metallic sleeve to limit relative move-
ment of said sleeves in one direction and to establish an
elecirical contact with one of said metallic elements upon
relative movement of said sleeves in an opposite
direction.

7. A plug connector comprising an elongated insulat-
ing cylinder having a bore open at either end and hav-
ing a plurality of longitudinal openings therein, said
cylinder having an inside shoulder intermediate its ends
and an outside shoulder at one end, a metallic sleeve
disposed in the bore at said one end of said cylinder
and abutting said shoulder, a metallic stud disposed in
the bore at the other end of said cylinder and having an
end extending outwardly thereof, an elongated metallic
barrel having a plurality of radial openings at one end
and disposed coaxially of said other end of said cylinder,
said elongated metallic barrel having a partiaily closed
end which is adopted to engage said one end of said
cylinder to limit movement of said barrel in one direc-
tion and having an outer shoulder adjacent said radial
openings, a spring disposed between said outside shoulder
of said cylinder and said outer shoulder of said metallic
barrel for biasing said metallic barrel for movement in a
direction to surround said stud, and a metallic ball cap-
tively retained within each of said plural openings in said
metallic barrel and a corresponding one of said longi-
tudinal openings, each said ball being movable along the
length of said longitudinal opening upon movement of
said barrel to limit movement of said barrel in the di-
rection to surround said stud and for establishing elec-
trical contact with said metallic sleeve when said barrel
is moved in an opposite direction.

8. A plug connector for insertion within a plugboard
opening of predetermined cross-sectional dimension, com-
prising a hollow cylindrical insulating sleeve having at
least one longitudinal opening therein, a metallic ele-
ment disposed within said sleeve and including an inclined
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outer surface within said sleeve juxtaposition said open-
ing, a tubular metallic sleeve disposed coaxially of said
insulating slesve and having at least one radial opening
therein, a metallic contact element disposed within said
radial opening and movable along the length of said
longitudinal opening, and spring means biasing said
metallic sleeve and insulating sleeve for relative move-
ment in one direction with respect to their longitudinal
axes whereby said metallic contact is caused to extend
through said radial opening beyond the cross-sectional
limits of said mefallic sleeve, said metallic contact ele-
ment engaging the front surface of the plugboard upon
the application of pressure in inserting said metallic sleeve
within the opening in the plug to cause relative movement
within the opening in the plugboard to cause relative
movement of said insulating sleeve and said metallic
sleeve in an opposite direction, said contact element being
driven into engagement with said inclined surface by said
spring means to complete an electrical circuit between said
metallic element and the plugboard when the plug con-
nector is fully inserted into the plugboard opening.

9. A plug connector for insertion within a plugboard
opening of predetermined cross-sectional dimension com-
prising a hollow cylindrical insulating sleeve having at
least one longitudinal opening therein, a metallic element
disposed within one end of said sleeve and including an
inclined outer surface within sald sleeve juxtaposition
said opening, a metallic stud inserted into the other end
of said slesve and having an end extending outwardly
therefrom, a tubular metallic sleeve disposed coaxially
of said insulating sleeve and having at least one radial
opening therein, a metallic contact element disposed with-
in said radial opening and movable along the length of
said longitudinal opening, and spring means biasing said
metallic sleeve and insulating sleeve for relative move-
ment in one direction with respect to their longitudinal
axes, whereby said metallic contact is caused to extend
through said radial opening beyond the cross-sectional
limits of said metallic sleeve and said metallic sleeve is
caused to cover said stud, said metallic contact element
engaging the front surface of the plugboard upon the
application of pressure in inserting said metallic sleeve
within the opening in the plugboard to cause relative
movement of said insulating sleeve and said metallic
sleeve in an opposite direction, whereby said stud is
uncovered and said contact element is engaged with said
inclined surface to complete an electrical circuit between
said metallic element and the plugboard.

10. A plug connector comprising a hollow cylindrical
insulating sleeve having a plurality of longitudinal open-
ings therein, a pair of metfallic elements disposed in an
insulated end-tc-end relationship within said sleeve and
extending outwardly of the opposite ends thereof, and a
tubular metallic sleeve disposed coaxially of said insulat-
ing sleeve and including a plurality of radially disposed
fingers, each of said plurality of fingers being disposed
within a corresponding one of said plurality of longitu-
dinal openings, said fingers being movable along the
length of a corresponding longitudinal opening upon
movement of said metallic sleeve to limit relative move-
ment of said sleeves in one direction and to establish
an electrical contact with one of said metallic elements
upon relative movement of said sleeves in an opposite
direction.

11. A plug connector for insertion into a patchboard
opening of predetermined cross-sectional dimension, com-
prising a hollow cylindrical insulating sleeve having a
plurality of longitudinal openings therein, a pair of metal-
lic elements disposed in an insulated end-to-end relation-
ship within said sleeve and extending outwardly of the
opposite ends thereof, a tubular metallic sleeve disposed
coaxially of said insulating sleeve and including a plu-
rality of radially disposed S-shaped contact elements dis-
posed for sliding movement in a corresponding one of
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said plurality of longitudinal openings, and means biasing
said metallic sleeve for movement in a first direction
wherein said contact elements are caused to extend be-
yond the cross-sectional dimensions of the patchboard
opening and limit relative movement of said sleeves, said
sleeves being movable in an opposite direction upon en-
gagement of said contact elements with the patchboard
adjacent to the opening to establish an electrical circuit
between one of said metallic elements and the patch-
board.
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