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(57) Abstract: Removal of a conventional separable insulated connector from
an electric power system often results in a shortened electric cable. An extender
for a separable insulated connector enables the separable insulated connector to
connect to a shortened cable. A conventional cable adapter is inserted into the
extender, which includes a conductive connector for accepting the shortened
cable and a conductive rod for carrying electric power from the shortened cable
to the separable insulated connector. The extender also includes an inner semi-
conductive layer that borders the conductive rod and compression connector,
an outer semi-conductive layer, and a insulating layer between the two semi-
conductive layers. The extender is inserted into a separable insulated connec-
tor, which is then connected to the electric power system.
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EXTENDER FOR A SEPARABLE INSULATED CONNECTOR
RELATED PATENT APPLICATIONS

[0001] This patent application is related to co-pending U.S. Patent Application No.
12/082,719, entitled “Method Of Using An Extender For A Separable Insulated Connector,”
filed April 11, 2008, the complete disclosure of which is hereby fully incorporated herein by

reference.

TECHNICAL FIELD

[0001] The invention relates generally to separable insulated connectors for electric
power systems. More specifically, the invention relates to an extended separable insulated
connector that can replace an existing separable insulated connector and to a method of

installing the same in an electric power system.

BACKGROUND

[0002] Separable insulated connectors provide an electric connection between
components of an electric power system. More specifically, separable insulated connectors
typically connect sources of energy — such as cables carrying electﬁcity generated by a power
plant — to energy distribution systems or components thereof, such as switchgears and
transformers.

[0003] Two common types of separable insulated connectors that are used for this
purpose are T-body connectors and elbow connectors. Figure 1 depicts a conventional T-
body connector 100, and Figure 2 depicts a conventional elbow connector 200. As can be
seen from Figures 1 and 2, the names of the two types of connectors describe their shapes.

[0004] Conventional elbow connectors 200 and T-body connectors 100 are installed
into electric power systems according to similar steps. Thus the connections described and
illustrated herein with respect to a conventional T-body connector 100, such as the one shown
in Figure 1, are largely applicable to a conventional elbow connector 200, such as the one
shown in Figure 2.

[0005] As illustrated in Figure 1, a cable 102 is inserted into the bottom of a
conventional T-body connector 100. The cable 102 is first inserted into a cable adapter 104,
which is then inserted into the T-body connector 100. Conventional separable insulated

connectors often use cable adapters 104 to increase the variety of cables that can be used with
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the connector. Each cable adapter 104 can be designed to accept a range of cable widths,
each width within the range being sufficiently narrow to fit within the opening provided in
the cable adapter 104 and sufficiently wide to be secured within the opening in the cable
adapter 104. Each separable insulated connector can then be designed to accept a range of
cable adapter 104 widths, thereby enabling each separable insulated connector to accept a
large range of cable widths. Conventional cable adapters 104 can include an insulating
material 104a and a semi-conductive material 104b, as shown in Figures 1 and 2.

[0006] Once the cable adapter 104 is inserted into the T-body connector 100, the
cable 102 connects to the T-body 100 at a compression connector 106, which crimps the
cable 102, holding it in place and allowing power to transfer from the cable 102 to the T-body
100. The compression connector 106 is in turn connected to an output extension 108 within a
bushing 110. Then, the bushing 110 is connected to a switchgear, transformer, or other
energy distribution component. Thus, the T-body 100 enables energy to be transferred from
the cable 102 to an energy distribution system.

[0007] Separable insulated connectors, such as those shown in FIGS. 1 and 2 may
need to be removed from the energy distribution system for a variety of reasons. One
common reason is that the connectors sometimes fail, for example due to a power surge or a
fault with the connection to the cable 102. Another reason is that the operators of the energy
distribution system may want to change the type of switchgear or transformers to which the
insulated connectors are connected, which could necessitate a change in the type of separable
insulated connector required. Regardless of the reason for removing the separable insulated
connectors, such removal and the subsequent replacement with another connector has
traditionally been a difficult task.

[0008] One particular difficulty with removing a conventional separable insulated
connector arises because the cable 102 cannot be readily disconnected from the compression
connector 106. The compression connector 106 may be used only one time, because it is
compressed around the cable 102. Thus, the cable 102 inserted into the connector must be
cut at some point along a portion of the cable 102 that was not inserted into the connector
before installing a replacement connector. Then, when installing the replacement connector,
the cut cable 102 may be too short to reach the compression connector 106 in the replacement
connector, which would connect to the switchgear, transformer, or other distribution

component.
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[0009] Conventionally, splices have been used to extend the length of a cut cable to
connect the cable to the replacement separable insulated connector, thereby providing
sufficient length for the separable insulated connector to maintain a connection with both the
cable and the distribution component. However, using a splice for this purpose presents
several difficulties. Splicing a cable first requires stripping the insulation on the end of the
short cable and connecting it to a first end of a splice. Then, another section of similar cable,
which will serve as the extension, must also be cut. Both ends of the extension cable must
then be stripped, with one end being inserted into a second end of the splice, and the other
end being inserted into the separable insulated connector. Thus, the task of splicing in an
extension cable sufficient in length to reach the replacement connector requires three separate
stripping and connection steps, each of which can be a labor intensive and error prone
process.

[0010] An alternative method of connecting a cable that has been cut to a separable
insulated connector is to use a separable insulated connector with a longer body. Such a
connector may be designed to be sufficiently long to reach a cable that a conventional
separable insulated connector could not, while still being able to connect to the distribution
component. However, manufacturing separable insulated connectors with longer bodies (and
varying lengths) requires investing in new molds that would be used to manufacture the
connectors with such an increased length. The production, purchase, installation, and use of
these molds would thus result in a significant cost.

[0011] Therefore, a need in the art exists for replacing a separable insulated connector
in an electric power system that addresses the disadvantages found in the prior art.
Specifically, a need in the art exists for connecting a replacement separable insulated
connector to a cable with a short length without the labor intensive and error prone process of
splicing an extension to the cable. A need in the art also exists for connecting a cable with a
short length to a separable insulated connector that has a body of a standard length, so as not
to require the costly investment of new molds and processes for manufacturing separable

insulated connectors with longer bodies.

SUMMARY

[0012] The invention provides an efficient and cost effective method and device for
replacing a separable insulated connector in an electric power system, and providing an

electric connection between a cable and power distribution components. Specifically, the
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invention provides an extender for a separable insulated connector for connecting a cable that
has been cut, or otherwise has a length insufficient to connect to a conventional separable
insulated connector, to a power distribution system. The invention accomplishes this task
without requiring either an extension cable to be spliced to the shortened cable or a separable
insulated connector with a longer body.

[0013] Molding an extender for a cable adapter for use with a T-body or elbow
connector is an easier task than molding an extended T-body or elbow connector for several
reasons. First, an extender may typically be smaller in size than T-body or elbow connector
bodies, and such an extender may therefore be even smaller than an extended T-body or
elbow connector body. If the body of the T-body or elbow connector were lengthened, a
larger press and mold base would be required. Second, an extender may typically have
approximately cylindrical dimensions, as opposed to the shells of T-body or elbow
connectors, which typically include additional sides, curves, holes, and angles, further
complicating the design of the press and mold needed. Thus, manufacturing an extender may
avoid the excessive financial and time investment in manufacturing longer T-body or elbow
connectors.

[0014] Thus, in one aspect, the invention provides an extender for a standard
separable insulated connector, such as a T-body connector or an elbow connector with a size
and shape associated with conventional T-body and elbow connectors. The extender can
extend the effective length of the separable insulated connector, such that the extender can
connect to a conventional cable adapter, which in turn connects to a shortened cable. The
extender can include the same or similar interfaces for a cable adapter that a separable
insulated connector has, and thus, a conventional cable adapter may be connected to the
extender in the same manner in which conventional cable adapters can connect to
conventional separable insulated connectors. The extender’s length enables it to be
connected to a conventional cable adapter, and then inserted into a standard sized T-body or
elbow connector, which can then be connected to a switchgear, transformer, or other
distribution component. Then, the shortened cable can be connected to the cable adapter.
Alternatively, the shortened cable can be connected to the cable adapter before the separable
insulated connector is connected to the distribution components.

[0015] The extender for the separable insulated connector may include a compression
connector (or any other type of suitable conductive connector) for accepting the shortened

cable that is inserted into the cable adapter, a conductive rod connected to the compression
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connector for carrying electric power from the shortened cable to the T-body or elbow
connector, and layers of semi-conductive material and insulating material. As used
throughout this application, a “semi-conductive” material can refer to rubber or any other
type of material that carries current, and thus can include conductive materials.

[0016] A shortened cable can be inserted into the cable adapter, which then can be
connected to the extender. More particularly, the shortened cable can be inserted such that,
once the cable adapter is inserted into the extender, the shortened cable is attached to the
compression connector of the extender. Then, the extender, with the cable adapter and
shortened cable connected therein, may be inserted into a conventional T-body or elbow
connector, which can be connected to energy distribution systems or components thereof,
such as switchgears and transformers.

[0017] Simply extending the length of a cable adapter, rather than providing a
separate extender for the separable insulated connector, may not be sufficient to provide the
necessary connection between the shortened cable and the T-body or elbow connector,
because damage may result to an extended cable adapter if its components are not properly
configured. The compression connector within cable adapters may be made of a conductive
material. The compression connector should not touch any insulating material in the cable
adapter because the insulating material could be damaged by the current passing through the
compression connector. Air gaps between the compression connector and the insulating
material could cause corona discharge if not shielded.

[0018] To avoid this problem, the compression connector of the extender may be
bordered by a layer of semi-conductive material. This semi-conductive material can contact a
semi-conductive insert or faraday cage disposed within the T-body or elbow connector. The
purpose of a faraday cage is to shield all gaps of air within the mating components (such as
the cable/cable adapter and the compression connector) of the separable insulated connector,
as these air gaps can cause corona discharge within the connector. This discharge can occur
if there is a voltage drop across the air gaps, and the discharge can corrode the rubber
materials often used to make the separable insulated connector. The faraday cage ensures
that the various mating components have the same electric potential, and thus prevents corona
discharge within the mating components. The layer of semi-conductive material in the
extender can act as a faraday cage if it contacts the semi-conductive insert of the separable
insulated connector and becomes energized by the semi-conductive insert. The semi-

conductive material need not touch the compression connector disposed within the extender.
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For example, there may be gaps of air between the compression connector and semi-
conductive material.

[0019] The compression connector of the extender may contact a conductive rod, or
any other suitable conductive material, for carrying electric power from the shortened cable
to the T-body or elbow connector when the extender is connected to cable adapter and
inserted into the T-body or elbow connector. When the extender is so inserted, the
conductive rod may contact a compression connector within the T-body or elbow connector.
The compression connector within the T-body or elbow connector may then contact an output
extension, for providing electric power to a switchgear, transformer, or other energy
distribution component to which the T-body or elbow connector is connected. Alternatively,
the T-body or elbow connector may not include a separate compression connector, in addition
to the compression connector of the extender. In such an embodiment, the conductive rod
may contact an output extension within the T-body or elbow connector directly.

[0020] These and other aspects, features, and embodiments of the invention will
become apparent to a person of ordinary skill in the art upon consideration of the following
detailed description of illustrated embodiments exemplifying the best mode for carrying out

the invention as presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Figure 1 is a cross-sectional side view of a conventional T-body connector
with a conventional cable adapter disposed therein.

[0022] Figure 2 is a cross-sectional side view of a conventional elbow connector with
a conventional cable adapter disposed therein.

[0023] Figures 3 is a cross-sectional side view of a T-body connector with an
extender connected to a cable adapter disposed therein, according to an exemplary

embodiment.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0024] The following description of exemplary embodiments refers to the attached
drawings, in which like numerals indicate like elements throughout the several figures.

[0025] Figure 3 is a cross-sectional side view of a T-body connector 300 with an
extender 304 connected to a cable adapter 104 disposed therein, according to an exemplary

embodiment. The cable adapter 104 disposed within the extender 304 can be similar or
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identical to the cable adapters 104 used with conventional T-body connectors 100.
Additionally, the T-body connector 300 includes many of the features and components
associated with conventional T-body connectors 100. For example, the T-body connector
300 includes an upper bushing section 310. The upper bushing section 310 of the T-body
connector 300 includes a first opening 312 and a second opening 314. In exemplary
embodiments, the first opening 312 can be used to attach the T-body connector 300 to a
switchgear, transformer, or other energy distribution component to which the T-body
connector 300 may be connected. In an exemplary embodiment, as shown in Figure 3, a plug
316 or other similar bushing may be inserted into the first opening 312, and then the plug 316
may be inserted into an energy distribution component.

[0026] In various exemplary embodiments, the second opening 314 can be used as an
access port to tighten a bolt that holds the plug 316 in the first opening 312 of the connector
300, to connect another device to the T-body connector 300, such as a device for measuring
the electric flow through the T-body 300, or to connect the T-body 300 to another energy
distribution component. Alternatively, the second opening 314 of the T-body 300 need not
be connected to another device, and a protective cap may cover the second opening 314.

[0027] The T-body connector 300 also includes a shell 318 and a semi-conductive
insert 320, both of which comprise a semi-conductive material. In exemplary embodiments,
the shell 318 and the semi-conductive insert 320 can be made from a semi-conductive
mixture of ethylene propylene dienemonomer (EPDM) rubber and carbon black.

[0028] In exemplary embodiments, as shown in Figure 3, the shell 318 of the T-body
300 may also include a ground wire tab 322 to which a wire 324 may be attached and
grounded. The semi-conductive EPDM rubber in the shell 318 can provide ground shield
continuity for the T-body 300, thereby providing deadfront safety for the shell 318. In other
words, the grounded shell 318 of the T-body 300 allows for operators to touch the exterior of
the T-body connector 300 safely.

[0029] Additionally, in exemplary embodiments, the T-body connector 300 may
include a capacitive test point 326. The capacitive test point 326 may be molded on the shell
318 of the T-body 300. The capacitive test point 326 provides a location on which a fault
indicating device, or other similar device, can be mounted to determine whether problems or
irregularities exist with the electric power passing through the T-body connector 300. In an
exemplary embodiment, a protective cap 327 may be placed on the capacitive test point 326

when it is not in use.
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[0030] As shown in Figure 3, the T-body connector 300 also includes a layer of
insulating material 328 between the shell 318 and the semi-conductive insert 320. In
exemplary embodiments, the insulating material 328 also can include EPDM rubber. EPDM
rubber serving as the insulating material 328 may not include carbon black or other
conductive component, so that it may provide the necessary insulation and not conduct
electricity.

[0031] The T-body connector 300 shown in Figure 3 further includes a compression
connector 306 that is connected to an output extension 308. In exemplary embodiments, the
compression connector 306 can be similar or identical to the compression connector 106 used
in conventional T-body connectors 100 utilizing conventional cable adapters 104. In
alternative exemplary embodiments, any other suitable conductive connector may be used in
place of the compression connector 306. The compression connector 306 can be substantially
disposed within an opening in the semi-conductive insert 320. The output extension 308 can
be disposed within an upper bushing section 310 of the T-body connector 300. In exemplary
embodiments, the compression connector 306 can include a protrusion 306a that extends
from the semi-conductive insert 320 and contacts the output extension 308. In alternative
exemplary embodiments, the output extension 308 can contact the compression connector
306 within the semi-conductive insert 320.

[0032] The output extension 308 can comprise any suitable conductive material.
Upon installation of the T-body connector 300, the output extension 308 is in electric
communication with — and can carry electric power to — any switchgear, transformer, or other
energy distribution component to which the T-body connector 300 may be connected. As
shown in Figure 3, in exemplary embodiments, the output extension 308 may contact a semi-
conductive plug 316 or other bushing that has been inserted into the upper bushing section
310 of the T-body connector 300. The semi-conductive bushing or plug 316 then can be
connected to the energy distribution component, thereby providing electric communication
between the output extension 308 and the distribution component. In exemplary
embodiments, as shown in Figure 3, the output extension 308 can comprise a threaded
connection for connecting to the energy distribution components or the semi-conductive
bushing or plug 316.

[0033] The upper end of the compression connector 306 contacts the output extension
308. In exemplary embodiments, the lower end of the compression connector 306 disposed

within the semi-conductive insert 320 can contact a conductive rod 330 or other suitable
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conductive material that carries electric power from an electric cable 302 connected to the
cable adapter 104 and the extender 304. In an alternative embodiment, the conductive rod
330 can extend through the compression connector 306 and contact the output extension 308.
In another alternative embodiment, the T-body connector 300 may not include an output
extension 308, and instead, the conductive rod 330 can extend into the upper bushing section
310 of the T-body connector 300.

[0034] The semi-conductive insert 320 can provide a shield around the compression
connector 306, thereby preventing electricity passing through the compression connector 306
from damaging the insulating material 328. As shown in Figure 3, the semi-conductive insert
320 may, but need not, contact the compression connector 306 directly, as indicated by the
presence of gaps of air between the compression connector 306 and the semi-conductive
insert 320. Rather, the semi-conductive insert 320 needs only to provide semi-conductive
material that is disposed between the insulating material 328 and the compression connector
306, thereby functioning as a faraday cage.

[0035] As shown in Figure 3, the extender 304 can be inserted into the bottom end of
the T-body connector 300. In exemplary embodiments, the extender 304 may include a
conductive rod 330, such as a copper rod or any other suitable conductive rod or member, for
carrying electricity from the shortened cable 302 to the T-body connector 300. In exemplary
embodiments, the upper end of the rod 330 may contact the compression connector 306
disposed within the semi-conductive insert 320. In particular exemplary embodiments, the
upper end of the rod 330 may comprise a terminal for contacting and connecting to the
compression connector 306. As discussed previously, the compression connector 306 also
contacts the output extension 308 of the T-body connector 300, thereby providing electric
communication between the rod 330 and the output extension 308.

[0036] In alternative exemplary embodiments, the T-body connector 300 may not
include a compression connector 306, or any other conductive connector, disposed within the
shell 318. In such embodiments, a conductive rod 330 or other suitable conductive material
that carries electric power from the shortened cable 302 may contact the output extension 308
directly. In exemplary embodiments, the rod 330 may comprise a terminal for contacting and
connecting to the output extension 308 of the T-body connector 300.

[0037] The extender 304 shown in Figure 3 further includes a conductive cable
connector, such as a compression connector 332. In exemplary embodiments, the shortened

cable 302 is inserted into the compression connector 332, which holds the shortened cable
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302 securely, in a manner similar to the compression connector 106 used in conventional
T-body connectors 100, such as the one shown in Figure 1. In an exemplary embodiment, the
extender 304 can include a channel 333 above the compression connector, through which the
rod 330 can be inserted. Additionally, the extender 304 can include a support tube 335 within
the channel 333, to help keep the channel 333 open and to help prevent it from collapsing.

[0038] The lower end of the rod 330 receives electricity from the compression
connector 332, which receives electricity from the shortened cable 302. As shown in Figure
3, the rod 330 and shortened cable 302 can be inserted into opposite ends of the conductive
compression connector 332, thereby providing an electric connection between the rod 330
and cable 302. In exemplary embodiments, the shortened cable 302 may be stripped of a
protective and/or semi-conductive sheath 302b to expose a conductive portion 302a of the
cable 302, and then the conductive portion 302a of the shortened cable 302 may be inserted
into the cable adapter 104, such that a portion of the cable 302 extends through an opening at
the top of the cable adapter 104. Then, the cable adapter 104 can be inserted into the
extender 304, and the cable 302 can be inserted into -- or otherwise connected to -- the
compression connector 332 of the extender 304.

[0039] In alternative embodiments, the conductive rod (such as the rod 330) disposed
within the extender 304 may include the conductive cable connector (such as the compression
connector 332). In such embodiments, the rod 330 disposed within the extender 304 may be
configured such that a cable 302 may be inserted therein.

[0040] Additionally, as shown in Figure 3, the extender 304 can comprise two semi-
conductive layers 334, 336, as well as an insulating layer 338. In exemplary embodiments,
the extender 304 can comprise an inner semi-conductive layer 336, an insulating layer 338,
and an outer semi-conductive layer 334. In exemplary embodiments, the semi-conductive
layers 334, 336 can be made from a mixture comprising EPDM rubber and carbon black or
other suitable conductive material. In alternative exemplary embodiments, various other
suitable materials can be used for the semi-conductive layers 334, 336.

[0041] As shown in Figure 3, the inner semi-conductive layer 336 may surround or
border the rod 330. Additionally, as with the semi-conductive insert 320 discussed
previously and the compression connector 306 disposed therein, the inner semi-conductive
layer 336 can provide a shield around the compression connector 332 and the rod 330,
thereby preventing electricity passing through the compression connector 332 and the rod 330

from damaging the insulating material 338. The inner semi-conductive layer 336 may, but
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need not, contact the compression connector 332 and the rod 330 directly, as long as it is
disposed between the insulating material 338 and the compression connector 332 and the rod
330.

[0042] The inner semi-conductive layer 336 of the extender 304 is configured to
contact the semi-conductive insert 320 of the T-body connector upon insertion of the
extender 304 into the T-body connector 300. Electrical contact between the semi-conductive
insert 320 and the inner semi-conductive layer 336 provides the necessary shield around the
compression connector 332 the rod 330 and the compression connector 332. In alternative
embodiments, the inner semi-conductive layer 336 can contact the conductive rod 330 and/or
either of the compression connectors 306, 332, whether in addition to or instead of contacting
the semi-conductive insert 320 to energize the inner semi-conductive layer 336 so that it can
act as a faraday cage. If the inner semi-conductive layer 336 does not make electrical contact
with the semi-conductive insert 320, conductive rod 330, or the compression connector 306,
then there may be a significant voltage drop between the inner semi-conductive layer 336 and
the compression connector 332 or the rod 330. Such a significant voltage drop could cause
damage to the insulating layer 338 and could disturb the electricity flow from the shortened
cable 302 through the T-body connector 300.

[0043] The insulating layer 338 of the extender 304 is disposed between the inner
semi-conductive layer 336 and the outer semi-conductive layer 334. In exemplary
embodiments, the insulating layer 338 can comprise the same material as the insulating
material 328 used in the T-body connector 300. In particular exemplary embodiments, the
insulating layer 338 can comprise EPDM rubber without carbon black or other conductive
material mixed therein. In alternative exemplary embodiments, the insulating layer 338 may
comprise various other suitable insulating materials known in the art.

[0044] The outer semi-conductive layer 334 of the extender 304 may border or
surround the insulating layer 338. In exemplary embodiments, as shown in Figure 3, the
outer semi-conductive layer 334 may extend further below the insulating layer 338 and the
inner semi-conductive layer 336.

[0045] The outer semi-conductive layer 334 is configured to contact the shell 318 of
the T-body connector 300 upon insertion of the extender 304 into the T-body connector 300.
Electrical contact between the shell 318 and the outer semi-conductive layer 334 provides for
the outer semi-conductive layer 334 to provide ground shield continuity for the exposed

portion of the extender 304. If the outer semi-conductive layer 334 does not make electrical
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contact with the shell 318, then it will not be connected to the ground wire 324 discussed
previously.

[0046] Additionally, the outer semi-conductive layer 334 is configured to contact the
semi-conductive material 104b of the cable adapter 104 upon insertion of the cable adapter
104 into the extender 304. Electrical contact between the shortened cable 302 and the semi-
conductive material 104b of the cable adapter 104, which in turn is in electric contact with
the outer semi-conductive layer 334, can provide ground shield continuity for the exposed
portion of the extender 304, cable adapter 104, and the shortened cable 302. If the outer
semi-conductive layer 334 does not make electrical contact with the shortened cable 302,
then the shortened cable 302 may not be connected to the ground wire 324 discussed
previously.

[0047] In an exemplary embodiment, as shown in Figure 3, the extender 304 can be
of approximately cylindrical shape (though, as shown, the diameter of the cylindrical shape
can increase and decrease through the body of the extender 304) and have an interface into
which the cable adapter 104 can be inserted. Thus, such an extender 304 can have an inner
diameter (measuring the width of the hole through which the cable adapter 104 is inserted)
and an outer diameter (measuring the width of the extender 304). In a particular exemplary
embodiment, the inner semi-conductive layer 336 can run along the inner diameter, and
additionally extend to the outer diameter towards the top of the extender 304, as shown in
Figure 3. This geometry and configuration can be helpful to ensure that the inner semi-
conductive layer 336 contacts the semi-conductive insert 320 disposed within the shell 318.

[0048] One exemplary use of the T-body connector 300 with an extender 304
connected to a cable adapter 104 disposed therein will now be described with reference to
Figures 1 and 3. As a person of ordinary skill in the art will recognize, variations of the
exemplary steps described herein are possible.

[0049] After an operator of a power distribution system has made a decision to
replace a conventional T-body connector 100 connected to a cable 102 via a cable adapter
104 on its lower end and a switchgear, transformer, or other energy distribution component
on its upper end, the conventional T-body connector 100 must be removed. To do so, the
source of power to the cable 102 may be turned off. Removal of the T-body connector 100
can begin with cutting a portion of the cable 102, thereby freeing the lower end of the
conventional T-body 100. The upper end of the conventional T-body 100 can be unplugged

or otherwise disconnected from the energy distribution component to which it was connected
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either before or after cutting the cable 102. In an exemplary embodiment, the conventional
T-body connector 100 and cable adapter 104 can be discarded at this point.

[0050] After the cable 102 has been cut, the shortened cable 302 may be too short to
connect to a replacement conventional T-body connector 100 that will be connected to the
energy distribution component. Instead, the shortened cable 302 can be inserted into a
replacement cable adapter 104, which may have approximately the same size and dimensions
as the discarded cable adapter 104. Then, the cable adapter 104 can be inserted into an
extender 104. The extender 304 selected can have dimensions appropriate for accepting the
cable adapter 104 with the shortened cable 302 disposed therein, and for being disposed and
held securely within the T-body connector 300 upon insertion.

[0051] In exemplary embodiments, prior to being inserted into the replacement cable
adapter 104, the shortened cable 302 can be stripped of a portion of insulating material
commonly found on such cables 302, thereby exposing a portion of the conductive part of the
cable 302. The exposed portion of the shortened cable 302 then can be inserted into the cable
adapter 104 such that the cable 302 extends through an opening in the cable adapter 104 and
then connects to the compression connector 332 disposed within the extender 304. The
compression connector 332 can hold the cable 302 securely, and can comprise a conductive
material so that it can receive electricity carried by the shortened cable 302.

[0052] The upper end of the compression connector 332 can contact a rod 330, such
as a copper rod or any other suitable conductive rod 330 or structure. The compression
connector 332 and rod 330 can be connected such that once power to the system is turned on
and electricity flows through the cable 302, the electricity carried by the shortened cable 302
and received by the compression connector 332 can be conducted to the rod 330.

[0053] After the shortened cable 302 is inserted into the cable adapter 104 and the
cable adapter 104 is inserted into the extender 304, the extender 304 is inserted into the T-
body connector 300. In alternative exemplary embodiments, the extender 304 may be
inserted into the T-body connector 300 before the shortened cable 302 is inserted into the
cable adapter 104, and then the cable adapter 104 is inserted into the extender 304. Other
variations in the order of these steps are possible, and will be known to one of ordinary skill
in the art having the benefit of the present disclosure.

[0054] In exemplary embodiments, the extender 304 is inserted into the T-body
connector 300 such that the rod 330 of the extender 304 contacts the compression connector

306 disposed within the semi-conductive insert 320 of the T-body connector 300. The
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compression connector 306 is, in turn, in electrical contact with the output extension 308 of
the T-body connector 300.

[0055] Furthermore, upon insertion of the extender 304 into the T-body connector
300, the inner semi-conductive layer 336 of the extender 304 contacts the semi-conductive
insert 320 of the T-body connector 300, and the outer semi-conductive layer 334 of the
extender 304 contacts the shell 318 of the T-body connector 300 and the semi-conductive
material 104b of the cable adapter 104. These connections provide for a shield around the
compression connectors 306, 332 disposed within the T-body connector 300 and extender
304, and allow for the exterior of the T-body connector 300, extender 304, and cable adapter
104 to be grounded upon proper connection of a ground wire 324 to the ground wire tab 322.

[0056] The T-body connector 300 is then connected to the switchgear, transformer, or
other energy distribution component to which the conventional T-body connector 300 had
been connected. In exemplary embodiments, one end of a semi-conductive plug 316 or other
bushing may be inserted into an opening 312, 314 in the upper bushing section 310 of the T-
body connector 300, and then the other end of the semi-conductive plug 316 may be inserted
into the energy distribution component.

[0057] After the T-body connector 300 has been connected to the energy distribution
component, whether directly or through a semi-conductive plug 316, the energy distribution
component should be in electric communication with the T-body connector 300, the output
extension 308 disposed therein, the compression connector 306 disposed within the semi-
conductive insert 320, the rod 330, the compression connector 332 disposed within the
extender 304, and the shortened cable 302. The source of power to the shortened cable 302
can be turned on, thereby providing electricity from the cable 302, through the cable adapter
104, extender 304 and T-body connector 300, and to the energy distribution component, or in
the opposite direction.

[0058] A person of ordinary skill in the art, having the benefit of the present
disclosure, will recognize that variations of the exemplary embodiments described herein are
possible. For example, though the extender 304 described with respect Figure 3 is shown
inserted into a T-body connector 300, extenders utilizing similar principles and technologies
can be inserted into a variety of other separable insulated connectors. For example, as will be
recognized by one of ordinary skill in the art having the benefit of the present disclosure,
extenders can be used with elbow connectors, splices, or other separable insulated

connectors. Such separable insulated connectors, similar to the T-body connector 300 of
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Figure 3, can include a semi-conductive insert or faraday cage and a shell comprising semi-
conductive material, insulating material between the semi-conductive insert and the shell, and
a compression connector disposed within the semi-conductive insert.

[0059] Similarly, an extender can be configured to connect to the separable insulated
connector according to the same or similar manner in which the extender 304 is connected to
the T-body connector 300 described previously. Specifically, the extender can comprise an
inner semi-conductive layer, an insulating layer, and an outer semi-conductive layer.
Exemplary extenders can be configured such that when they are inserted into an elbow
connector, splice, or other separable insulated connector, the inner semi-conductive layer can
contact the semi-conductive insert, and the outer semi-conductive layer can contact the shell
of the separable insulated connector.

[0060] Such exemplary extenders also can include a conductive rod. In alternative
embodiments, extenders that can be used with a variety of separable insulated connectors
may include any other suitable conductive structure for carrying electricity from a cable to
the connector. One end of the conductive rod can receive electricity from the cable. Such
extenders may further include a variety of conductive connectors, such as a compression
connector, which can contact the conductive rod and the cable, thereby providing a
connection between them.

[0061] Additionally, although the foregoing description describes an extender 304
that connects to a separable insulated connector on its top side and to a cable adapter 104 on
its bottom side, other configurations are possible. For example, in view of these interfaces, a
first extender can be inserted into a separable insulated connector, and then instead of a cable
adapter being inserted into the first extender, a second extender can be inserted therein.
Then, a cable adapter can be inserted into the second extender. Alternatively, any number of
extenders may be connected to each other, thereby further increasing the ability of the
extender to provide a connection between a separable insulated connector and a shortened
cable. Such an arrangement can be possible because, as the foregoing description and the
Figures indicate, the top side of an extender 304 can have interfaces identical or similar to the
top side of a cable adapter 104, and the bottom side of an extender 304 can have interfaces
identical or similar to the bottom side of a separable insulated connector such as a T-body
connector 300.

[0062] In conclusion, the foregoing exemplary embodiments enable an extender 304

for a separable insulated connector — such as a T-body connector 300, elbow connector,
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splice, or any other suitable connector — that can be used with a cable adapter 104 (or other
extender 304) disposed therein. Many other modifications, features, and embodiments will
become evident to a person of ordinary skill in the art having the benefit of the present
disclosure. It should be appreciated, therefore, that many aspects of the invention were
described above by way of example only and are not intended as required or essential
elements of the invention unless explicitly stated otherwise. It should also be understood that
the invention is not restricted to the illustrated embodiments and that various modifications

can be made within the spirit and scope of the following claims.
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CLAIMS
We claim:
1. An extender for a separable insulated connector, comprising:

a conductive cable connector;

a conductor in electric communication with said conductive cable connector;

an inner layer comprising a semi-conductive material and disposed around said
conductive cable connector and said conductor;

an outer layer comprising a semi-conductive material and disposed around said inner
layer; and

an insulating layer disposed between said inner layer and said outer layer,

wherein said extender is configured for insertion into a separable insulated connector
comprising a semi-conductive insert such that, upon insertion of said extender into said

separable insulated connector, said inner layer contacts said semi-conductive insert.

2. The extender of claim 1, wherein said separable insulated connector further
comprises a shell, and
wherein upon insertion of said extender into said separable insulated connector, said

outer layer contacts said shell.

3. The extender of claim 2, wherein said separable insulated connector comprises
an output extension disposed within said shell, and

wherein said conductor is configured such that, upon insertion of said extender into
said separable insulated connector, said conductor is in electric communication with said

output extension.
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4. The extender of claim 3, wherein said separable insulated connector further
comprises a conductive connector substantially disposed within said semi-conductive insert
and in electric communication with said output extension, and

wherein said conductor is configured such that, upon insertion of said extender into
said separable insulated connector, said conductor is in electric communication with said
conductive connector, thereby providing said electric communication between said conductor

and said output extension.

5. The extender of claim 1, wherein said inner layer, said outer layer, and said
semi-conductive insert comprise a mixture comprising ethylene propylene dienemonomer
rubber and carbon black, and said insulating layer comprises ethylene propylene

dienemonomer rubber.

6. The extender of claim 1, further comprising an interface configured to accept a

cable adapter disposed therein.

7. The extender of claim 1, further comprising an interface configured to accept a

second extender disposed therein.
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8. An extender for a separable insulated connector, comprising;:

a conductive cable connector;

a conductor in electric communication with said conductive cable connector;

an inner layer comprising a semi-conductive material and disposed around said
conductive cable connector and said conductor;

an outer layer comprising a semi-conductive material and disposed around said inner
layer; and

an insulating layer disposed between said inner layer and said outer layer,

wherein said extender has an inner diameter and an outer diameter, and

wherein at least a portion of said inner layer extends from said inner diameter to said

outer diameter.

9. The extender of claim 8, wherein said extender is configured for insertion into

a separable insulated connector.

10.  The extender of claim 9, wherein said separable insulated connector comprises

one of a T-body connector, an elbow connector, and a splice.

11. The extender of claim 9, wherein said separable insulated connector
comprises:

a shell having a bottom opening;

a semi-conductive insert disposed within said shell; and

an output extension disposed within said shell, and

wherein said extender is configured to be inserted into said bottom opening of said

shell such that said conductor is in electric communication with said output extension.

12.  The extender of claim 11, wherein said separable insulated connector further
comprises a conductive connector substantially disposed within said semi-conductive insert,
and

wherein said conductor is in electric communication with said conductive connector
and said conductive connector is in electric communication with said output extension,
thereby providing said electric communication between said conductor and said output

extension.



WO 2009/126574 PCT/US2009/039658
-20 -

13. The extender of claim 12, wherein at least one of said conductive connector

and said conductive cable connector comprises a compression connector.

14.  The extender of claim 11, wherein said inner layer and said outer layer are
configured such that upon insertion of said extender into said bottom opening, said inner

layer contacts said semi-conductive insert and said outer layer contacts said shell.

15.  An extender for a separable insulated connector, comprising:

a conductive cable connector;

a conductor in electric communication with said conductive cable connector;

an inner layer comprising a semi-conductive material and disposed around said
conductive cable connector and said conductor;

an outer layer comprising a semi-conductive material and disposed around said inner
layer;

an insulating layer disposed between said inner layer and said outer layer; and

an interface configured to accept a first additional extender disposed therein,

wherein said extender is configured for insertion into a separable insulated connector.

16. The extender of claim 15, wherein said separable insulated connector
comprises a shell and a semi-conductive insert, and
wherein upon insertion of said extender into said separable insulated connector, said

inner layer contacts said semi-conductive insert.

17. The extender of claim 15, wherein said separable insulated connector
comprises:

a shell having a bottom opening;

a semi-conductive insert disposed within said shell; and

an output extension disposed within said shell,

and wherein said extender is configured to be inserted into said bottom opening of

said shell such that said conductor is in electric communication with said output extension.
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18.  The extender of claim 17, wherein said separable insulated connector further
comprises a conductive connector substantially disposed within said semi-conductive insert,
and

wherein said conductor is in electric communication with said conductive connector
and said conductive connector is in electric communication with said output extension,
thereby providing said electric communication between said conductor and said output

extension.

19, The extender of claim 15, wherein said extender has an inner diameter and an
outer diameter, and
wherein at least a portion of said inner layer extends from said inner diameter to said

outer diameter.

20.  The extender of claim 15, wherein said first additional extender comprises:

a first additional conductive cable connector; and

a first additional conductor in electric communication with said first additional
conductive cable connector,

wherein upon insertion of said first additional extender into said extender, said first

additional conductor contacts said conductive cable connector.
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