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(54) HIGH CURRENT CONTACT ASSEMBLY

(71) We, WESTINGHOUSE ELEC-
TRIC CORPORATION of Westinghouse
Building, Gateway Center, Pittsburgh,
Pennsylvania, United States of America, a
corporation organised and existing under the
laws of the State of Pennsylvania, United
States of America, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particularly
described in and by the following statement : —

This invention relates to a contact assembly
for electrically interconmecting electrical
conductors, and in particular to high current
sliding contact assemblies.

Many devices used in the transmission and
distribution of electrical energy require sliding
contact current transfer members. Such devices
include gas-insulated or air-type disconnect
switches, grounding switches, high current bus
switches, and air- or gas-insulated transmission
line joints. Each of these devices includes two
electrical conductors which are relatively mov-
able with respect to each other. In
the case of the switches, the two conductors

_are relatively movable with respect to each

other between an open position where the
members are physically separated and a
closed position wherein the members are in
mechanical engagement allowing electrical
energy to flow therebetween. In the case of
the air- or gas-insulated transmission line
joints, the two members are movable with
respect to one another to allow for thermal
expansion of the conductors due to the heat
generated in the transmission of the electrical
energy.

The problem to be solved in all of these
devices is that of reducing electrical resistance
at the point of mechanical engagement. This
resistance produces a joule-heating effect as
current passes therethrough, thereby limiting
the maximum amount of current which can be
safely transferred. Methods for reducing this
resistance include providing a large number
of separate points of engagement between the
separable members and providing contact
pressure and increasing the number of points

of engagement between the separable members
reduces the resistance, it also means that the
forces required for moving the conductors
relative to one another must be considerable,
thereby either increasing the cost of such
movement-jmparting mechanism or incor-

porating other means for compensating for
thermal expansion.

Prior art devices have included a plurality

of spring-loaded contact fingers to provide
a multiplicity of contact points upon each of
which is exerted a spring force in a direction
perpendicular to the direction of relative move-
ment between the electrical conductors.

One problem with the prior art devices is
the need to provide for misalighment of the
two electrical conductors. This is especially
critical for air- or gas-insulated transmission
line joints, where each section of the line

may be up to 60 feet in length and .

the maneuverability of such sections to provide
for precise alignment is minimal.

According to the present invention, a
contact assembly for electrically interconnect-
ing first and second electrical conductors, the
assembly comprises a cylindrical plug member
fixedly secured to said first conductor and
having an outer diameter, a cylindrical, hollow
socket member fixedly secured to said second
conductor and having an inner diameter
greater than said plug member outer diameter,
said socket member receiving said plug mem-
ber therein, said socket member having an
apnular recess therein, a plurality of contact
fingers disposed within said recess and seated
against a radial surface of said socket member,
an annular holder disposed within said recess
axially spaced from said contact fingers, said
holder having an annular axial projection
therefrom extending axially adjacent said
contact fingers radially outwardly therefrom,
said holder projection being radially spaced
apart from said socket member, said holder

- projection and said socket member forming an

annular space therebetween, resilient biasing
means disposed intermediate said contact
fingers and said holder and acting upon each of
said contact fingers, and means connected to
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said socket member and physically contacting
said holder for loading said biasing means so
as to produce a force upon said contact fingers,
said force having a component in the radial
direction and a larger component in the axial
direction, said radial component producing

- contact pressure between each of said fingers

and said plug member and said axial com-
ponent producing contact pressure between
said fingers and said socket member surface.

Conveniently, socket member receives the
plug member therein, and the socket member
has an annular recess thereabout. A plurality
of contact fingers are disposed within the
recess and are seated against a radial surface
of the socket member. An annular holder
is disposed within the recess axially spaced
from the contact fingers, and the holder has
an annular axial projection therefrom extend-
ing axially adjacent the contact fingers radially
outwardly therefrom. The holder projection
is spaced apart from the socket member, and
forms therewith an annular space there-
between. Resilient biasing means are disposed
between the contact fingers and the holder,
and acts upon each of the contact fingers.
Means are connected to the housing, and
physically contact the holder, for loading the
biasing means so as to produce a force upon
the contact fingers. The force has radial and
axial components, with the radial component
producing contact pressure between the
fingers and the plug member, and the axial
component producing contact pressure be-
tween the fingers and the socket member.

The invention will now be described, by
way of example, with reference to the
accompanying drawings, in which:

Figure 1 is an elevational sectional view of
a conductor sliding contact assembly according
to the teachings of this invention; and

Figure 2 is an enlarged view of the contact
fingers.

Figures 1 and 2 illustrate a contact
assembly 10 to electrically connect two
electrical conductors 12 and 14, The
conductors 12, 14 may, for example, be the

mner conductors of a gas-insulated trans-

mission line, the inner or outer conductors of
an air-insulated transmission line, or may be
stationary and movable contacts in high
current electrical switches. Physically secured
to the one conductor 12, by means such as the
weld 16, is a plug member 18. The plug
member 18 is preferably of a smaller outsida
diameter than the outside diameter of the
conductor 12, Physically secured to the other

conductor 14, by means such as the weld 22,

is a socket member 20. The socket member
20, of a hollow, generally cylindrical configura-
tion, has an inner diameter which is greater
than the outer diameter of the plug member
18, and the plug member 18 ijs received
within the socket member 20, The electrical

conductors 12, 14, the plug member 18 and
the socket member 20 ‘would be of a good
electrically conducting material such as copper
or aluminum,

The socket member 20 has, preferably at the
axial end section 24 axially distant from the
electrical conductor 14, an annular recess 26
therein. Disposed within the annular recess
26, in a generally ring-shaped configuration,
are a plurality of individual contact fingers
28. Each of the contact fingers 28 has an
aperture 30 therethrough through which ex-
tends a circular, metallic stabilizer ring 32.
During construction of the assembly, the
contact fingers 28 are strung upon the
stabilizer ring 32 like beads upon a necklace.
The ends of the stabilizer ring 32
are then crimpled to slightly enlarge them and
prevent the contact fingers 28 from sliding
off. In addition to aiding in the assembly of
the device, the stabilizer ring 32, by main-
taining the contact fingers 28 in close
proximity to each other, provides lateral
stability and prevents the fingers 28 from
slipping out of place during operation of the
contact assembly 10.

Also disposed within the recess 26 is 2
generally annular holder 34 which js axially
spaced apart from the contact fingers 28. The
holder 34 has an annular, axial projection 36
extending outwardly therefrom to a position
axially adjacent to the contact fingers 28, and
radially outwardly from the contact fingers
28. The holder projection 36 js spaced apart
from the socket member 20, and more
particularly that portion 38 of the socket
member 20 which is radially outwardly from
the recess 26. Being thus spaced apart, the
socket member portion 38 and the holder
projection 36 form an annular space 40 there-
between.

The holder 34 has a circumferential channel
42 formed in the radia] surface 44 thereof,
and each contact finger 28 has a recessed
spring seat 46 therein. Disposed between the
contact fingers 28 and the holder 34 are a
plurality of individual helical coil springs 48,
with each contact finger 28, and more par-
ticularly the spring seat 46 having a helical
coil spring 48 disposed therein. Preferably,
the diameter of each spring 48 is greater

than the radial diameter of the spring
seat 46, so that when the spring
48 is inserted from the side by

an automated mechanical procedure (prior to
stringing the fingers 28 on the ring 32), the
spring 48 is compressed across its diameter
and elongated in a direction perpendicular to
the plane of the drawing. The spring 48 is
thus securely retained by the spring seat 46
and will not fall out or come loose during
either assembly or operation of the contact
assembly 10. The other end of the coil spring
48, which is disposed within the channel 42
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in the holder 34, is secured thereto by means
such as a flexible adhesive.

Each of the contact fingers 28 (see Fig. 2)
has an end surface 50 which is seated against
a surface 52 of the socket member 20, and a
bottom surface 54 which is disposed adjacent
to the axial projection 36 of the holder 34.
The end surface 50 and the bottom surface
54 intersect at an angle 56 which is less than
90°. The force of the spring 48 causes the
contact finger 28 to bear against the socket
member surface 52 at the point 58. As can be
seen from the figure, the bearing point 58 is
offset from the line of action of the spring
48. This causes the force from the spring 48
to be resolved into a component parallel to
the direction of relative motion between the
plug member 18 and the socket member 20,
and a force component perpendicular to that
direction, the said parallel component being
larger than the said perpendicular component.
A contact pressure is thus maintained between
the contact finger 28 and the socket member
20 at the point 58, and another contact
pressure at the point 60 between a protruding
surface 61 of the finger contact 28 and the
plug member 18.

Physically contacting the holder 34, and
loading the coil spring 48 so as to produce a
force upon the contact fingers 28, are loading
means 62. The loading means 62 comprise an
annular retainer 64 which is secured to the
end of the socket member 20 and a holding
ring 66 which is disposed within the recess
26 intermediate the holder 34 and the retainer
64. A plurality of bearing members 68 are
utilized to prevent excessive side loading of
the plug member 18 on the contact fingers
28. Although any number of bearing
members 68 may be utilized, it has been
found that the contact assembly 10 works
satisfactorily when there are three bearing
members 68 disposed 120° apart about the
holding ring 66.

As can be seen, the contact assembly 10
provides for axial misalignments of the two
conductors 12, 14. The annular space 40 is
provided so that any nonparallelism between
the axis of the conductors 12, 14 can be taken
up within this annular space. The misalign-
ment of the plug member 18 within the socket
member 20 will cause a radial movement of
the ring of contact fingers 28 and the holder
34 in a direction to compensate for the mis-
alignment, with the annular space 40 thereby
being smaller on the side of the misalignment
and larger at the opposite side. The radial
force exerted against the holder 34 and the
contact fingers 28 by the misalignment is
sufficient to move the contact point 58 between
the contact fingers 28 and the socket member
20 radially outwardly the necessary distance
to compensate for misalignments substantially

equal to the radial depth of the annular
space 40.

As can be noted from the drawing, the
socket member 20 has a tapered, generally
increasing inner diameter section 70 from a
point adjacent to the contact fingers 28 and
extending axially toward the conductor 14 to
which it is secured. This gradually increasing
diameter provides for angular misalignment
between the conductors 12 and 14. This
tapered portion allows the plug 18 to enter
the socket member 20 at an angle, which would
not otherwise be possible without the tapered
inner diameter 70.

Shielding the connection of the two con-
ductors 12, 14 is an annular, hollow,
electrically conducting shield sleeve 72. The
shield sleeve 72 has, at one end 74 thereof, a
plurality of spaced-apart cavities 76, which
are aligned with corresponding cavities 78

in the conductor 12. Disposed within the

conductor cavity 78 is a helical shield spring
80, which acts upon the conductor 12, or the
extension of the plug 18, and also upon a
shield contact button 82 which extends into
the shield cavity 76. As the plurality of con-
tacts 82 are spaced around the periphery of
the annular shield 72, these members function
to physically retain the shield sleeve 72 in
its position around, and connected to, the
conductor 12,

The other end 84 of the shield sleeve 72
has an annular groove 86 therein, and disposed
within this groove 86 is a wiper seal 88. The
wiper seal 88 maintains the shield sleeve 72
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in its location surrounding the socket member 100

20 while permitting sliding, axial movement
of the socket member 20 relative to the shield
sleeve 72. Being thus connected, the shield
sleeve 72 will maintain its position connected
to the conductor 12 and the socket member
20 while compensating for the relative move-
ment of the socket 20 with respect to the plug
member 18 and conductor. 12.

Thus, it can be seen that this invention pro-
vides a high current contact assembly
for electrically connmecting two electrical
conductors while allowing relative movement
therebetween.

WHAT WE CLAIM IS:—

1. A contact assembly for electrically inter-
connecting first and second electrical con-
ductors, the assembly comprising a cylindrical
plug member fixedly secured to said first
conductor and having an outer diameter, a
cylindrical, hollow socket member fixedly
secured to said second conductor and having
an inner diameter greater than said plug
member outer diameter, said socket member
receiving said plug member therein, said
socket member having an annular recess
therein, a plurality of contact fingers disposed
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within said recess and seated against a radial
surface of said socket member, an annular
holder disposed within said recess axially
spaced from said contact fingers, said
holder having an annular axial projection
therefrom extending axially adjacent said con-
tact fingers radially outwardly therefrom, said
holder projection being radially spaced apart
from said socket member, said holder projec-
tion and said socket member forming an
annular space therebetween, resilient biasing
means disposed intermediate said contact
fingers and said holder and acting upon each
of said contact fingers, and means connected
to said socket member and physically con-
tacting said holder for loading “said biasing
means so as to preduce a force upon said
contact fingers, said force having a component

in the radial direction and a larger component -

in the axial direction, said radial component
producing contact pressure between each of
said fingers and said plug member and said
axial component producing contact pressure
between said fingers and said socket member
surface.

2. A contact assembly as claimed in claim
1 wherein each of said contact fingers has an
aperture therein centered on an axis per-
pendicular to both of said spring force com-
ponents, and a stabilizer ring extends through
all of said apertures.

3. A contact assembly as claimed in claim
1 or 2, wherein said loading means comprises
a retainer secured to said socket member and
a holding ring disposed within said recess
intermediate said retainer and said holder and

physically contacting said holder.

4. A contact assembly as claimed in any one,
of claims 1 to 3 wherein each of said contact
fingers has a recessed spring seat therein, said
holder has a grooved channel formed in a
radial surface thereof, and said biasing means
comprises a plurality of helical springs each
fixedly secured at onme end thereof to said
spring seat and having the other end thereof
disposed within said channel.

5. A contact assembly as claimed in claim
4, including an annular, hollow shield of con-
ductive material extending from said first
conductor to said socket member, and retain-
ing means for holding said shield in place
connected to said first conductor and said
socket member.

6. A contact assembly as claimed in claim
5 wherein said socket member has a gradually
increasing inner diameter from a point ad-
jacent said contact fingers and extending axially
toward said second conductor.

7. A contact assembly as claimed in any one
of claims 3 to 6, including a bearing member
disposed intermediate said holding ring and
said retainer adjacent said plug member, said
bearing member limiting said contact pressure
between said plug member and said contact
fingers. ’

8. A contact assembly for electrically inter-
connecting electrical conductors, constructed
and adapted for use, substantially as herein-
before described and ‘illustrated with' reference
to the accompanying drawings.

RONALD VAN BERLYN

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1981.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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COMPLETE SPECIFICATION

This drawing is a reproduction of
the Original on a reduced scale
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