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ELECTRICAL CONNECTOR APPARATUS 
DISCONNECTABLE LINK ASSEMBLY 

The present invention relates generally to electrical 
connectors, more particularly to electrical connectors 
in high voltage electrical systems, and even more par 
ticularly to disconnectable electrical connectors for 
coupling high voltage electrical cables with electrical 
apparatus. 
The need for coupling electrical power to and from 

high voltage electrical apparatus has resulted in the de 
velopment of many types of electrical connection appa 
ratus ranging from complex automatic switching equip 
ment to simple plug-in type connectors. One class of 
commonly employed plug-in type electrical connectors 
utilizes an “elbow” assembly comprising a cable con 
necting portion conductively coupled to the electrical 
apparatus by way of a bushing assembly extending 
through an opening in the housing of the apparatus. 
While this type of connector has generally served its in 
tended purpose, dif?culties are often encountered 
when it is necessary to disconnect the cable from the 
apparatus Speci?cally, this disconnection requires that 
the cable be physically uncoupled from the connector 
assembly and, since thesecables are normally very 
large and bulky, such disconnection is extremely incon 
venient. Furthermore, in underground distribution net 
works, the relative inaccessibility to these cables fur 
ther complicates the situation. 

It is therefore a primary object of the present inven 
tion to provide a new and improved electrical connec 
tor assembly. 

It is a further object of the present invention to pro 
vide new and improved apparatus for disconnectably 
coupling a high voltage power cable from electrical ap 
paratus without physically uncoupling the cable itself. 

It is a still further object of the invention to provide 
an electrical connector assembly particularly useful in 
underground electrical distribution networks. 

It is an even further object of the invention to provide 
an electrical connector assembly having relatively sim 
ple construction capable of economical fabrication. 

In accordance with these and other objects, the pres 
ent invention is directed to an electrical connector as 
sembly having a cable connecting portion disconnect 
ably coupled to the electrical apparatus bushing assem 
bly by way of a generally U-shaped hairpin link matea 
bly engaging with the conductive rods of the connect 
ing portion and the bushing assembly. 
According to specific features of the invention, 

uniquely designed male and female coupling portions 
are respectively provided at the end portions of the re 
spective conductors at the situs of the connection, 
means being provided on the hairpin link for the “hot 
stick" disconnection of the link with the cable connect 
ing portion and the bushing assembly. A voltage test 
point assembly also provides for mounting the cable 
connecting assembly to the electrical apparatus hous 
ing. 7 

Additional features, as well as further objects and ad 
vantages, of the invention will become more readily un 
derstood from the following detailed description taken 
in conjunction with the accompanying drawings, in 
which: 
FIG. 1 is an elevational view, substantially in cross 

section, of the electrical connector assembly con 
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structed in accordance with the teachings of the inven 
tion; 
FIG. 2 is a pictorial view illustrating the construction 

of, and cooperating relationship between, the connec 
tor elements at the situs of interconnection of the dis 
connectable link with the cable connector subassem 
bly; and 
FIG. 3 is a pictorial view illustrating the construction 

of, and cooperating relationship between, the connec 
tor elements at the situs of interconnection of the dis 
connectable link with the bushing subassembly. 

Referring now to the drawings, and particularly to 
FIG. 1, there is depicted the electrical connector as 
sembly l0, constructed according to the teachings of 
the invention, for electrically connecting a high voltage 
cable 11 with electrical apparatus disposed within the 
housing 12. The type of electrical apparatus within the 
housing 12, and the details thereof, are not material to 
the present invention, and could be, for example, a dis 
tribution transformer, an electrical switch, etc., all as 
conventionally known in the art. 
The connector assembly 10 broadly includes a cable 

connector subassembly 16 to which the cable 11 is cou 
pled; a bushing subassembly 17 extending through the ' 
apparatus housing 12 and electrically connected to the 
electrical apparatus disposed therein; and a disconnect 
able link subassembly l8 electrically, connecting the 
conductor of the assembly 16 with the conductor of the 
assembly 17 (thus electrically coupling the cable 11 
with the electrical apparatus). 
The cable connector subassembly ’16 ‘includes an 

elongated conductive rod 20 having a plurality of axi 
ally related stepped portions 20a, 20b, and 20c. A gen 
erally cylindrical T-shaped jacket 21 has an extending 
portion 21a disposed around the major portion of the 
length of the conductor 20, the jacket 21 comprising a 
main body portion 22 of insulating material, preferably 
insulating elastomeric material, and an outer surface 
portion 23, preferably of conductive elastomeric mate 
rial, providing a semiconductive shielding therefor. As 
depicted in FIG. 1, the surface portions 23 engage the 
outer surface of the stepped portion 20a of the cable 
connector. - 

The high voltage cable 1 1 includes a central conduc 
tor 13 disposed within an insulating jacket 14 around 
which is disposed a conductive shield 15, all as is con 
ventionally known in the art. The end of the cable 11 
is coaxially terminated within an axially extending 
opening in the end of the conductive rod 20, and is 
thereby electrically connected thereto. 
Threadably coupled to the axially extending end por-' 

tion 20c is a conductive body 24 having an internally 
de?ned socket 25 therein. The body 24 is snugly re 
ceived within a seat de?ned by the circumferentially 
extending walls at the upper'end of an insulating sup 
port body 26, as illustrated in FIG. 1. As subsequently 
described in greater detail, the body 24 is aligned with 
one end of the conductive rod of the link assembly 18 
so as to allow the socket 25 to receive the conductive 
stud 70. 
The entire subassembly 16 is rigidly connected to the 

electrical apparatus housing 12 by way of an L-shaped 
bracket 27 affixed, by welding for example, to the 
housing 12, and a stud 28 threadably coupling an insert 
29 in the base of the support body 26 to the bracket 27. 
The stud 28 thereby rigidly'attaches the subassembly 
16 to the bracket 27 and apparatus housing 12. An in 
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sulating disc 31, preferably of insulating elastomer ma 
terial, and an insulating washer 32 are provided, as il 
lustrated, at the situs of this attachment. 

In accordance with a speci?c feature of the present 
invention, the stud 28 and insert 29 are of electrically 
conductive material, and provide a voltage test point 
for the entire connector assembly. Accordingly, and for 
this purpose, an insulating cap 29, preferably of elasto 
meric material, can be removed from the end portion 
of the stud 28 by way of the pull ring 30, when it is de 
sired to determine if the assembly is “hot”. 
Extending through the apparatus housing 12, and af 

?xed thereto by extensions 33, is a base housing 34 of 
the bushing subassembly 17. Disposed around and 
snugly receiving the upper end of the housing 34 is an 
extension jacket 35. Both the base housing 34 and ex 
tension 35 are of insulating material, preferably an in 
sulating elastomer, and have surface portions 36 of a 
material similar to that of the surface portions 23 for 
providing a semiconductive shielding for the bushing 
subassembly. Axially extending through the housing 34 
is a cylindrical conductor 38 electrically coupled at its 
lower end (not shown) to the electrical apparatus 
within the housing 12. At its opposite end, and thread 
ably af?xed thereto, is a conductive stud 40 having a 
plurality of resilient ?ngers or extensions 41 adapted to 
be received within a socket provided at one end of the 
link assembly 18, as subsequently described. it is to be. 
noted that an electrically conductive path is de?ned be 
tween the electrical apparatus within the housing and 
the projections or ?ngers 41. 

In accordance with a unique feature of the present 
invention, electrical coupling is effected between the 
conductive rod of the bushing subassembly l7 and the 
conductive rod of the cable connector subassembly 16 
by way of a generally U-shaped hairpin link assembly 
18 comprising a central conductive-rod 50 axially ex 
tending through an insulating jacket 51, around which 
a surface semiconductive shield or coating 52 is pro 
vided. At the bushing assembly end of the conductive 
member 50 a socket 60 is provided for receiving the 
fingers 41 of the conductive stud 40. At the other end 
of the rod 50 (the cable connector subassembly end) 
a stud 70 having a plurality of resilient extensions or 
fingers 71 is threadably secured. 
The link assembly 18 (and particularly the conductor 

50) is thus provided with means for disconnectably 
coupling the conductive members of the bushing as 
sembly and the cable connector assembly. Referring 
speci?cally to FIGS. 2 and 3, it can be observed that 
the construction of the conductive studs 40 and 70 are 
essentially identical, each having resilient ?ngers or ex 
tensions (41 or 71) to be mateably received by sockets 
60 and 25, respectively. While any number of these ?n 
gers can be utilized consistent with the purpose of the 
invention, it has been found that the use of four such 
fingers (each occupying approximately 90°) provides 
an optimum number of conductive surfaces for effec 
tive current transferrence at the situs of coupling. 
With speci?c reference to FIG. 2, it is observed that 

there is essentially a three-way contact to be effected 
between the rod 50, body 24, and cable connecting rod 
portion 200. Accordingly, an opening 100 is provided 
within the portion 200 to receive the body 24, and to 
enable the ?ngers 71 to pass therethrough into the 
socket 25. 
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4 
Referring again to FIG. 1, the ?ngers of the studs 40 

and 70 are ?rmly seated within the sockets 60 and 25, 
and the opposite ends of the insulating jacket 51 are 
snugly received by the end portions of the bushing ex 
tension 35 and jacket 21. Thus, a tight electrical con 
nection is provided between the cable connector and 
the bushing assembly. 
To provide for disconnection, the link 18 is pulled 

upward, thus uncoupling the conductive studs 40 and 
70 from their respective sockets. To assist in this un 
coupling, a ring 90 is provided through which a “hot 
stick” 95 can be inserted. It is thus observed that when 
the connector assembly 10 is disposed underground, 
the disconnect can be conveniently accomplished b 
lifting the link 18 from the connector. ' 
Various modi?cations can be effected to the dis 

closed embodiment. For example, while the link assem 
bly has been described as having a generally U-shape, 
other shapes and construction can also be utilized. Fur 
thermore, other combinations of stud and socket ar 
rangements can be employed, as well as other struc 
tures besides studs and sockets, to allow for mateably 
coupling the end portions of the conductor 50 with the 
conductors of the subassembly l6 and the bushing as 
sembly 17. 
Various modi?cations to the disclosed embodiment, 

as well as alternate embodiments of the present inven 
tion may become apparent to one skilled in the art 
without departing from the spirit and scope of the in 
vention as de?ned by the appended claims. 
What is claimed is: 
1. Electrical connecting apparatus for disconnectably 

electrically coupling and uncoupling a stationary high 
voltage electrical cable with electrical apparatus dis 
posed in a housing while maintaining said cable in a sta 
tionary position, comprising: 

a. cable connecting means rigidly secured to the elec 
trical apparatus housing, said. cable connecting 
means including a ?rst insulating jacket portion ex 
tending from said housing, an elongated central 
conductor axially extending through a second insu 
lating jacket portion transverse to said ?rst insulat 
ing jacket and having one end adapted for coaxial 
termination with said cable, 

b. bushing assembly means rigidly secured to the 
electrical apparatus housing and including an elon 
gated central conductor axially extending through 
an insulating jacket portion extending from said 
housing parallel to said ?rst insulating jacket por 
tion for electrical connection with said electrical 
apparatus, . ' 

c. conductive link means including a central conduc 
tor axially extending through an integrally joined 
insulating jacket, the central conductor and the in 
sulating jacket of said conductive link means hav 
ing end portions adapted for respective disconnect 
able coupling with the elongated central conductor 
and the extending jacket portion of the cable con 
necting means and the bushing assembly means, 

d. means provided on both ends of the central con 
ductor of the said conductive link for respectively 
mateably engaging with means provided at one end 
of the elongated central conductors of the cable 
connecting means and the bushing assembly 
means, and 

e. means coupled to the insulating jacket of said con 
ductive link means for enabling the simultaneous 
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coupling or uncoupling of the cable connecting 
means with the bushing assembly means by way of 
the conductive link means. i 

2. The apparatus as defined by claim 1 wherein said 
' mating engagement is effected by way of a conductive 
stud having a plurality of resilient extending ?ngers 
mateably received by socket means. 

3. The apparatus as de?ned by claim 2 wherein a pair 
of said conductive studs are respectively provided at 
one end of the central conductor of the said conductive 
link and at the end of the elongated central conductor 
of the bushing assembly means, and a pair of said sock 
ets are respectively provided on the other end of the 
central conductor of the said conductive link and at the 
end of the elongated central conductor of the cable 
connecting means. 

4. The apparatus as defined by claim 2 wherein said 
means coupled to said conductive link means is at 
tached to said insulating jacket of said conductive link 
means at a location which enables the lifting of said 
conductive link means out of coupling engagement 
with said cable connecting means and said bushing as 
sembly means. 

5. The apparatus as de?ned by claim 4 wherein said 
cable connecting means includes attachment means for 
securing said cable connecting means with the housing 
of said electrical apparatus, said attachment means 
providing a conductive test point for said electrical 
connecting apparatus. 

6. Electrical connecting apparatus for disconnectably 
electrically coupling a high voltage electrical cable with 
electrical apparatus, comprising: 

a. cable connecting means rigidly secured to the 
housing for said electrical apparatus including a 
?rst insulating jacket portion extending from said 
housing, a ?rst elongated central conductor axially 
extending through a second insulating jacket por 
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tion transverse to said ?rst insulating jacket portion . 
and having one end adapted for coaxial termina 
tion with said cable, 

b. bushing assembly means rigidly secured to'said 
housing and including a second elongated central 
conductor axially extending through an insulating 
jacket portion parallel to said first insulating jacket 
portion for electrical connection withsaid electri 
cal apparatus, 

c. a generally U~shaped disconnectable conductive 
link means including a third central conductor axi 
ally extending through an integrally joined insulat 
ing jacket, end portions of said third central con 
ductor and said integrally joined insulating jacket 
being disconnectably coupled with the cable con- ' 
necting means and the bushing assembly means, 
said link means having lift means secured at the 
apex of, and to said insulating jacket of, said link 
means for simultaneously lifting said conductive 
link means out of coupling engagement with said 
cable connecting means and said bushing assembly 
means, 

. a pair of disengageable mateably engaging portions 
respectively disposed at the situs of coupling of said 
conductive link means with said cable connecting 
means and said bushing assembly means, each of 
said mateably engaging portions comprising a 
socket and socket insertion means, and 

e. attachment means securing said cable connecting 
means to the housing of said electrical apparatus, 

40 

6 
said attachment means also providing a conductive 
test point for said electrical connecting apparatus. 

7. The apparatus as de?ned by claim 6 wherein said 
socket insertion means is a conductive stud having a 
plurality of resilient ?nger extensions. 7 

8. Electrical connecting apparatus for disconnectably 
electrically coupling a high voltage electrical cable with 
electrical apparatus, comprising: 

a. cable connecting means including an elongated 
?rst central conductor axially extending through an 
insulating jacket and adapted for coaxial termina 
tion with said cable, said ?rst central conductor 
having an extending portion thereof with an open 
ing de?ned in said end portion, conductive body 
means rigidly af?xed to said end portion and hav 
ing a socket therein aligned with said opening, said 
conductive body disposed within an insulating sup 
port body, a conductive plug disposed within the 
base of said insulating support body and having an 
end portion spaced from said conductive body pro 
vided for attaching said cable connecting means to 
the housing of said electrical apparatus, said con 
ductive plug also providing a conductive test point 
for said electrical connecting apparatus, 

b. bushing assembly means including an elongated 
second central conductor axially extending 
through an insulating jacket for electrical ‘connec 
tion with said electrical apparatus, 

0. a u-shaped disconnectable conductive link includ 
ing a third central conductor axially extending 
through an insulating jacket forv disconnectably 
coupling the ?rst and second central conductors, 
said third central conductor having socket engag 
ing means provided at one end thereof, said socket 
engaging means comprising a plurality of resilient 
extensions which extend through said opening into 
said socket, said third central conductor having 
means provided at its other end for mateably en 
gaging with means provided at the end of said sec 
ond central conductor, and 

d. means provided at the apex of said link means for 
lifting said link means out of coupling engagement 
withsaid cable connecting means and said bushing 
assembly means. i 

9. The apparatus as de?ned by claim 8 further includ 
' ing another socket at said other end of ‘said third cen 
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tral conductor, and another socket engaging ‘ means 
comprising a plurality of resilientextensions extending 
into said another socket. 

10. The apparatus as de?ned by claim 9 wherein each 
of said resilient extensions extend along a substantially 
ninety degree arc. - 

11. The apparatuslas de?ned by claim 10 wherein 
said conductive plug threadably secures said insulating 
support body to said electrical apparatus housing. 

12. Electrical cable connecting apparatus, compris 
mg: ' 

a. common mounting support means, 
b. ?rst and second insulator housings rigidly af?xed 

to said common mounting support means at later 
ally spaced locations thereon, said insulator hous~ 
ings comprising respective elongated insulating 
jackets extending from said common mounting 
support means in directions parallel to one an 
other, each of said insulator housings having con 
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ductive body means disposed within the con?nes of 
said insulating jacket, 

c. an elongated conductor axially extending through 
an insulating jacket in a direction transverse to said 
parallel direction, said elongated conductor having 
one end adapted for coaxial termination with a 
high voltage electrical cable and the other end 
electrically connected with one of said conductive 
bodies, 

(1. generally U-shaped connector link means includ 
ing a central conductor axially extending through, 
and entirely surrounded by, an integrally joined in 
sulating jacket, the end portions of the central con 
ductor being adapted for respective removable 
mateable engagement with said conductive bodies 
disposed within said insulator housings, the end 
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8 
portions of said insulating jacket of said link means 
being adapted for respective removable mateable 
engagement with the elongated insulating jackets 
of said insulator housings, said link means being si 
multaneously disconnectably coupled with said 
?rst and second insulator housings to electrically 
connect said conductive bodies by way of the cen— 
tral conductor of said connector link means, and 

. means coupled to the insulating jacket of said link 
means for lifting the insulating jacket of said link 
means out of said mateable engagement with the 
elongated insulating jackets of said insulator hous 
ings while simultaneously disconnecting the central 
conductor of said link means from electrical con 
nection with said conductive bodies. 

* >l< * * * 
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