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[ 5 7] ABSTRACT 
A connector assembly for tapping an energized under 
ground distribution cable. The connector includes a 
two-section metallic housing which may be assembled 
and clamped around a properly prepared portion of 
the cable which is to be tapped. The housing includes 
a threaded opening into which a bushing plug is in 
serted. A conductor stud in the bushing plug has a 
pointed and threaded end which pierces the insulation 
and the inner conductor of the tapped cable. Insulat 
ing material is injected into the housing and a load 
break connector is inserted into terminal on the bush 
ing plug to complete the tap. The threads of the hous 
ing opening and of the stud end have the same pitch to 
provide the force for penetrating the insulation and 
the inner conductor. 

8 Claims, 4 Drawing Figures 
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1 
ELECTRICAL CONNECTOR FOR TAPPING A 

CONCENTRIC ELECTRICAL CABLE 

BACKGROUND OF THE INVENTION 

1. Field Of The Invention: 
This invention relates, in general, to electrical con 

nectors and, more speci?cally, to electrical connectors 
for tapping an energized concentric electrical cable. 

2. Description Of The Prior Art: 
Underground power distribution systems present cer 

tain unique problems associated with tapping onto the 
system as compared to overhead power distribution 
systems. Underground distribution systems use concen 
tric electrical cables which have inner and outer con 
ductors that are separated by a solid insulating mate 
rial. 
Several arrangements may be used to tap onto the 

electrical cable, but each arrangement has speci?c dis 
advantages. Taps could be installed relatively easily if 
the cable was de-energized; however, this would inter 
rupt service to existing customers served through the 
cable. All of the taps could be installed during the ini 
tial installation of the cable; however, this would prove 
inefficient since it is impossible to determine in ad 
vance where all future taps will be needed. 
‘One of the best solutions to the tapping of energized 

underground cables is provided by electrical connec 
tors which may be placed around the cable and which 
force an electrode or contact through the insulation 
and into the inner conductor of the cable. US. Pat. No. 
3,461,419 and U.S. Pat. No. 3,602,872, the latter pa 
tent being assigned to the assignee of this invention, 
disclose such connectors. The connectors described in 
both of the referenced patents are useful; however, 
they exhibit certain characteristics which may be unde 
sirable in some applications. The connectors of the 
prior art require a substantial amount of force to be ap 
plied to the cable to pierce its insulation. Also, the tap 
ping cable is energized at the moment the connector 
pierces the insulation and comes into contact with the 
inner conductor. In addition, no convenient method 
may be used to disconnect the tapping cable. There 
fore, it is desirable, and it is an object of this invention, 
to provide an electrical cable connector which may be 
used to conveniently, safely and quickly provide a use 
ful tap onto an energized underground electrical power 
distribution cable. 

SUMMARY OF THE INVENTION 

There is disclosed herein a new and useful electrical 
connector for tapping an energized concentric cable. 
The connector disclosed does not energize the tapping 
cable during the installation of the connector, does not 
exert a relatively large amount of force against the 
cable insulation, and provides a convenient method for 
disconnecting the tapping cable if desired. 
The connector includes a two-section housing which 

is located over a properly prepared portion of the ener 
gized cable. A lower section of the housing supports the 
cable and includes a terminal to which the outer con 
ductors of the tapped and tapping cables are con 
nected. An upper section of the housing includes a 
threaded opening into which a bushing plug may be in 
serted. The plug includes a stud which has a threaded 
and pointed lower end. As the plug is screwed into the 
housing opening, the stud is screwed into the insulation 
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of the cable and into the inner conductor of the cable. 
The pitches of the threads on the stud and in the hous 
ing opening are equal, thereby permitting coordinated 
movement of the stud through the insulation. An insu 
lating material is inserted into the housing to insulate 
the stud from the metallic housing. Final connection is 
accomplished by plugging a suitable load-break con 
nector into the plug. 

BRIEF DESCRIPTION OF THE DRAWING 

Further advantages and uses of this invention will be 
come more apparent when considered in view of the 
following description and drawing,tin which: 

FIG. 1 is a sectional view of an electrical connector 
constructed according to this invention and disposed 
around a concentric cable; 
FIG. 2 is a sectional view of the upper portion of the 

bushing plug shown in FIG. 1; 
FIG. 3 is an exploded view of the housing assembly 

of the electrical connector shown in FIG. 1; and 
FIG. 4 is a view ofa bushing plug constructed accord 

ing to this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Throughout the following description, similar refer~ 
ence characters refer to similar elements or members 
in all of the ?gures of the drawing. 
Referring now to the drawing, and to FIG. 1 in partic 

ular, there is shown an electrical connector 10 con 
structed according to this invention and assembled 
around an electrical cable 12. The purpose of the con 
nector is to provide an insulated tap on the cable 12 
which can be safely installed when the cable 12 is ener 
gized. 
The connector 10 illustrated in this specific embodi 

ment includes a two-section housing which is con 
structed of a suitable metallic material, such as bronze. 
When assembled, the lower section 14 of the housing 
meets the upper section 16 to form the joint 18 which 
is located at the center level of the cable 12. A support 
ing block 20 is attached to the lower section 14 by the 

. bolt 22. The supporting block 20 is constructed of a 
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suitable insulating material, such as epoxy. An outer 
conductor terminal 24 is also attached to the lower sec~ 
tion 14. The purpose of the terminal 24 is to provide 
means for attaching the outer conductors of the cable 
12 and of the tapping cable which is to be tapped to the 
cable 12 to each other and to the connector housing. 

The connector housing may also be constructed of 
either a molded thermoplastic or thermoset material. 
With this type of construction, the molding compound 
could include a conducting ?ller or provided with a 
conductive coating to insure electrical continuity over 

I the semiconductive layers of the cable. Also, the sup 

65 

porting block 20 could be an integral portion of the 
lower section of the housing and left free of the con 
ductive coating, thus remaining as an insulator. Provi 
sion would still be made on the external portion of the 
lower housing section for a terminal used in connecting 
together the outer conductors of the cable 12 and of 
the tapping cable. 
The upper section 16 of the connector housing is 

shaped to extend around the cable 12 and to mate with 
the lower section 14. The “cone” shape of the housing 
sections reduces the electrical stress gradient within the - 



3,848,955 
3 

connector housing. The sections 14 and 16 of the hous 
ing are fastened together by the clamps 26 and 28. The 
upper section contains a threaded opening 30 into 
which the bushing plug 32 may be inserted. 
The portion of the cable 12 shown in FIG. 1 includes 

a semiconductive coating 34, insulation 36, and an 
inner conductor 38 which is normally formed from a 
plurality of wire strands. The outer conductor of the 
cable 12 is not shown in FIG. 1 since, before making 
the tap as illustrated, the outer conductor would have 
been removed from around the portion of the cable 12 
which is illustrated. 
The bushing plug 32 includes a body portion 40 

which is constructed of an insulating material such as 
epoxy. A conductor stud 42 is embedded in the body 
portion 48 and is constructed of a suitable electrically 
conductive material such as copper. The lower end of 
the stud 42 is pointed for easy penetration into the insu 
lation 36. The pointed end of the stud 42 is provided 
with threads 44 to facilitate penetration into the insula 
tion 36 and the conductor 38. The threads 44 substan 
tially reduce the force which must be applied to the 
plug 32 to effect the penetration, minimize damage to 
the insulation 36 and the conductor 38 during penetra 
tion, and improve the electrical contact between stud 
42 and the conductor 38. Threads 44 and 46 have the 
same pitch so that, as the stud 42 is ‘advanced by rotat 
ing the plug 32, there is no tendency for the threads 44 
to elevate or depress cable 12 with respect to the sup 
port block 20. Such motion of the cable 12 would tend 
to cause the threads 44 to remove chips from the con-v 
ductor 38 instead of threadably engaging with it, thus 
weakening the conductor and impairing electrical 
contact with the conductor 38. 
The body portion 40 of the plug 32 also includes a 

polygonally shaped surface 48 which is conveniently 
shaped to permit the application of a wrench thereto 
for ease in rotating the plug 32. The threads 46 are 
large enough to permit a relatively large amount of 
downward force to be developed when the stud 42 is 
piercing the insulation 36. 
The upper portion of the plug 32 is shown in FIG. 2. 

The stud 42 is threadably engaged with a ?nger contact 
50. The insulating material 52 surrounding the contact 
50 may be of any suitable composition, such as rubber, 
which permits some outward movement of thevfingers 
of the contact 50 when a probe from a suitable electri 
cal connector is inserted therein. The sleeve 54 is con 
structed of an arc-extinguishing material to help pre 
vent the drawing of an are out of the plug 32 when the 
probe which would be inserted therein is removed 
under load. 1 » 

FIGS. 3 and 4 illustrate an exploded view of the elec 
trical connector 10 shown in FIGS. 1 and 2. Reference 
to FIGS. 3 and 4 will be helpful in understanding the 
steps performed in making a tap with the connector 10. 
The electrical cable 12 is first prepared for tapping by 
moving the outer conductor 60 to fully expose the 
semiconductive coating 34. The conductor 60 is to be 
electrically attached to the lower section 14 of the 
housing. Continuity of the electrical circuit may be 
achieved by cutting half of the strands comprising the 
outer conductor 60 and connecting them to the lower 
section 14. After this has been completed, the other 
half of the strands may be cut and connected. With this 
procedure, a current path for the outer conductor cur 
rent is maintained during the tapping process. 
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4 
The semiconductive coating 34 is removed from a 

portion of the cable 12 to expose the insulation 36. The 
upper section 16 and the lower section 14 are placed 
around and centered with the insulation 36 and 
clamped tightly thereto by the clamps 26 and 28. The 
semiconductive coating 34 comes into electrical 
contact with the housing sections 14 and 16. The insu 
lation 36 which surrounds the inner conductor of the 
cable 12 is positioned in the channel 62 of the support 
ing block 20. The supporting block 20 is shaped to pre 
vent transverse motion of the cable 12 during the tap 
ping operation. 
The plug 32 is then inserted into the opening 30 in 

the upper section 16. Rotation of the plug 32 forces the 
tapered or pointed end 64 of the stud through the insu 
lation 36 and into the inner conductor of the electrical 
cable 12. As can be seen in FIG. 1, the, shoulder of the 
surface 48 is positioned to limit the amount of move 
ment of the plug 32 into the housing. Thus, the stud 42 
will not extend below the bottom surface of the inner 
conductor 38. When the conductor 38 is of relatively 
large diameter compared to the tapered portion of the 
stud 42 and it is desired to increase the area of contact 
between the stud 42 and the conductor 38, a longer 
stud which may penetrate completely through the cable 
12 may be utilized. When a longer stud is used, the sup 
port block 20 is modi?ed to provide a clearance hole 
around the projecting tip of the stud 42 which allows 
the insulation 68 to completely surround the insulate 
the projecting tip of the stud 42. 

After the plug 32 has been properly tightened, a suit 
able electrical insulating material 68, as shown in FIG. 
1, is inserted into the housing through the opening 66 
in the upper section 16 of the housing. The insulating 
material 68 may be inserted into the opening 66 in the 
form of a liquid or foam which becomes a solid after a 
sufficient length of time. The various epoxy resins 
which are commercially available are particularly suit 
able for this type of application. As shown in FIG. 1, 
the opening 70 permits the escape of air and any excess 
insulating material 68 during the filling process. 
Another filling arrangement may be used whereby 

the insulating material 68 is placed into the housing be 
fore the plug 32 is rotated sufficiently to make electri 
cal contact with the inner conductor 38. Any excess in— 
sulating material 68 is pushed out a suitable opening in 
the housing, such as opening 70, as the plug moves far 
ther into the housing to make electrical contact. This 
arrangement provides insulation around the stud 42 at 
all times after it acquires the high potential of the ener 
gized inner conductor 38 and reduces corona effects. 

After the plug 32 has been fully inserted into the 
housing and the insulating material 68 has been prop 
erly inserted, a suitable load-break electrical connector 
may be plugged into the upper portion of the plug 32 
to complete the electrical tap. In most applications, an 
insulating cap should be placed over the upper end of 
the plug 32 until the load-break connector is to be in 
stalled. 
The apparatus described herein provides a conve 

nient and reliable arrangement for tapping an ener 
gized concentric power distribution cable. The ar 
rangement is particularly suitable for underground or 
buried cables. Since numerous changes may be made 
in the above-described apparatus, and since different 
embodiments of the invention may be made without 
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departing from the spirit thereof, it is intended that all 
of the matter contained in the foregoing description, or 
shown in the accompanying drawing,‘ shall be inter 
preted as illustrative rather than limiting. 
We claim as our invention: 
1. An electrical connector for tapping a concentric 

electrical cable, comprising: 
a housing disposable around the cable to be tapped; 

a plug inserted through an opening in said housing, 
said plug having threads thereon which are engage 
able with threads on said housing; 

terminal means located on said plug and adapted for 
electrical connection of a tapping cable; and 

piercing means for penetrating the insulation around 
the inner conductor of the cable to be tapped, said 
piercing means being located on said plug and 
being electrically connected to said terminal 
means, with the threads on said plug and housing 
advancing the piercing means toward the inner 
conductor when the plug is rotated, thereby forcing 
the piercing means through the cable insulation 
and into the inner conductor to establish electrical 
contact, said piercing means comprising an electri 
cal conducting stud having a substantially pointed 
end, said stud including threads thereon which 
have the same pitch as the threads which engage 
the plug and the housing. 

2. The electrical connector of claim 1 wherein the 
stud is embedded in and extends substantially through 
the plug. ' 

3. The electrical connector of claim 1 wherein the 
housing comprises a bottom section constructed of an 
electrical conducting material, and a top section con 
structed of an electrical conducting material, said top 
section containing the opening through which the plug 
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6 
is inserted, with the threads on said housing extending 
around the inside of the portion of the top section 
which de?nes the opening. _ 

4. The electrical connector .of claim 1 wherein the 
plug comprises a body portion constructed of an elec-' 
trical insulating material, with the threads on the plug 
extending around the outside of said body portion. 

5. The electrical connector of claim 1 wherein the 
terminal means is located at an end of the plug and is 
adapted for engagement with a load-break electrical 
connector. 

6. The electrical connector of claim 1 wherein a 
cable supporting block is attached to the housing and 
is positioned to support the cable when the piercing 
means is being forced into the cable. 

7. The electrical connector of claim 1 wherein a solid 
insulating material substantially fills the space between 
the exposed portion of the piercing means and the 
housing. 

8. An electrical connector for tapping an energized 
concentric electrical cable, comprising: 
a metallic housing suitable for placement around the 
cable to be tapped, said housing containing a 
threaded opening therein; 

a plug containing a metallic stud embedded in an in 
sulated body portion of said plug, said body portion 
containing threads around the outside thereof; and 

terminal means for electrically connecting the tap 
ping cable to said stud, with an end of said stud 
being substantially pointed and having threads dis 
posed thereon, with the threads on said stud and 
the threads around the body portion of said plug 
having substantially the same pitch. 
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