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{57] ABSTRACT

A ground clamp arrangement for electrical cables of
the type having neutral or ground potential wires con-
centrically surrounding the insulating jacket of the
cable comprises a strip deformable into a collar for
disposition radiaily between the jacket and the ground
wires. A clamping ring encircles the ground wires and
is tightened against the wires which are thereby
pressed against the collar. The collar has interlocking
overlapped ends that prevent diametral reduction of
the collar so that reduction of the diameter of the
cable jacket is prevented. The clamping ring has a ter-
minal for attaching a wire to ground a telephone cable
or the like. In the method the deformable member is
inserted under several of the neutral wires, then bent
around the cable, then pushed under all of the neutral
wires to form the collar, after which the clamping ring
is applied.

6 Claims, 7 Drawing Figures
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1
CLAMPING ARRANGEMENT AND METHOD

BACKGROUND OF THE INVENTION

This invention relates to improvements in ground
clamping arrangements for use on electric power ca-
bles of the type having a conductive core, a surround-
jacket of insulating material, and a series of grounding
wires helically disposed over the insulating jacket in
substantially concentric relationship therewith. Elec-
tric power cables of this type may be constructed with
a stranded or solid core and an insulating jacket of plas-
tic material that includes a semi-conductive outer layer
or skin. This outer semi-conductive layer need not be
visibly discrete when the cable is examined in cross sec-
tion.

Since the helical neutral or ground wires of cables of
the foregoing type are readily accessible, it is a com-
mon practice to ground telephone cables and the like
thereto. This may be done when the telephone cables
are laid in trenches at random with the power cables.
To effect such a ground connection, it has been pro-
posed to use a clamping ring, such as a hose-type
clamp, that encircles the cable and is tightened down
to grip tightly the concentric ground wires.

A problem with using a clamping ring of the forego-
ing type lies in the fact that the constricting pressure of
the ring tends to urge the concentric neutral wires into
the insulating jacket, thereby reducing the distance be-
tween the conductive core of the cable and one or
more of the grounding wires. In some instances the in-
sulating jacket may be severely depressed in localized
areas or even possibly partially ruptured. In any event,
the effective insulated radial distance between the con-
ductive core and one or more of the ground wires may
be reduced to the point where arcing or corona prob-
lems may arise.

OBJECTS AND SUMMARY OF THE INVENTION

An object of this invention is to provide a ground
clamping arrangement for high voltage cables of the
type in which the grounding or neutral wires are dis-
posed concentrically over the insulating jacket, and
wherein the diametral reduction of the insulating jacket
is prevented so as to insure adequate dielectric strength
between the conductive core of the cable and the con-
centric ground wires.,

A further object of this invention is to provide a
ground clamping arrangement of the type and for the
purpose stated which can be easily installed onto the
cable without the use of special tools.

A still further object of this invention is to provide a
method of making a ground connection to cables of the
foregoing type utilizing a conventional hose type clamp
together with a strip that can be formed readily into an
underlying collar disposed between the insulating
jacket and the ground wires.

Another object of this invention is to provide an ar-
rangement of the type stated that may be used for
grounding telephone cables or for restoring the conti-
nuity of the semi-conductive outer skin of the cable
where a splice in the cable has been made.

In accordance with the foregoing objects the inven-
tion contemplates a member deformable into a collar
that is radially interposed between the insulating jacket
of the cable and the concentric neutral or grounding
wires. A clamp having a ring envelopes the wires in the
region of the collar and includes means for constricting
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the ring to apply pressure against the wires and cause
the wires to impinge snugly upon the collar. The collar
includes means preventing diametral constriction of
the collar under radially inward pressure from the
clamping ring whereby the collar prevents diametral
reduction of the insulating jacket but yet permits the
clamping ring to apply firm pressure to the ground
wires.

The method of the invention comprises inserting a
strip radially between the ground wires and the insulat-
ing jacket of the cable, and shaping the strip to provide
the collar that surrounds the jacket and with the strip
having end portions overlapping a part of the circum-
ference of the collar thus formed. The overlapped por-
tions are interlocked such that the collar remains sub-
stantially at a fixed diameter corresponding substan-
tially to the outer diameter of the jacket. Thereafter,
the clamping ring is applied over the neutral or ground-
ing wires in the region of the collar to impose constrict-
ing pressure on the wires to urge them against the collar
while the collar substantially prevents reduction of the
diameter of the insulating jacket.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a top plan view of a liner or strip that is
adapted to be installed on the cable to form a collar
thereon;

FIG. 2 is a sectional view taken along line 2—2 of
FIG. 1,

FIG. 3 is a fragmentary perspective view showing a
step in the manner of installing the strip onto the cable
preparatory to forming the collar;

FIG. 4 is a transverse sectional view of the cable with
the collar installed thereon;

FIG. 5 is an enlarged fragmentary portion of FIG. 4;

FIG. 6 is a transverse sectional view of the cable and
showing the cable clamp and collar installed on the ca-
ble; and

FIG. 7 is a fragmentary side elevational view of the
arrangement of FIG. 6 but on a smaller scale and par-
tially broken away and in section.

DETAILED DESCRIPTION

Referring now in more detail to the drawing, FIGS.
1 and 2 show an elongated sheet metal strip 2 of gener-
ally rectangular shape and being generally flat although
its extremities 4, 6 may be slightly curved. The strip 2
is formed with a number of oblong openings or notches
8 which run generally transversely of the strip 2 and
which are equally spaced along a substantial length of
the strip as is clear from FIG. 1. At the end portion of
the strip 2 that is adjacent to the extremity 4, the strip
has generally rectangualr protrusions 10, 10 which are
outwardly struck from the body of the strip to lie at an
angle thereto, as best seen in FIG. 2. The protrusions
10, 10 extend generally in the direction of the radius of
curvature of the extremity 4 and are spaced apart ap-
proximately a distance equal to the spacing between
the notches 8. In the form of the invention herein
shown, two protrusions 10, 10 are shown by way of il-
lustration and not of limitation. The strip 2 may be
formed of a flexible stainless steel.

The strip 2 is adapted to be bent into a collar, desig-
nated at 12 in FIGS. 4-7, and disposed between the
ground or ncutral wires of the cable and the insulating
jacket thereof. More particularly, the cable 14 com-
prises an insulating jacket 16 of rubber, plastic or other
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su able material of high dielectric strength. Conven-
tionally, the outer skin 18 of the jacket 16 is semi-
conductive. The conductive core 20, generally coaxi-
alty with the insulating jacket 16, may be made up of
one or more of wires. The neutral or ground potential
wires 22 are circumferentially spaced apart and are he-
lically disposed over the outer surface of the jacket 16
in substantially concentric relationship therewith.
These ground wires 22 extend throughout the full
length of the cable 14, cooperating with the semi-
conductive skin 18, to form a ground potential along
the full length of the cable.

To install the strip 2 on the cable, the end portion of
the strip having the extremity 6 is fed under several
(e.g. two) of the wires 22, as shown in FIG. 3, after
which the strip 2 is deformed into an arcuate shape by
bending around the cable over the wires 22. The wires
22 are capable of limited movement to permit insertion
of the strip thereunder. Thereafter, the strip is pushed
under all of the other wires 22 by movement in the di-
rection of the extremity 6 (F1G. 3) until the opposite
portions of the strip overlap and the protrusions 10,10
overlie and engage two adjacent notch openings 8,8, as
best shown in FIGS. 4-7. The collar 12 is now com-
pletely formed under all of the wires 22 and with over-
lapped end portions.

The notches 8,8 that should be engaged by the protu-
berancds 10,10 are those that result in the now formed
collar 12 fitting over the jacket 16 but without con-
stricting the jacket 16. In general, the two selected
notches 8,8 that are engaged by the protrusions 10,10
should be those that provide that minimum internal
collar diameter which is greater than the outer diame-
ter of the jacket 16. The presence of a number of
notches 8,8 along the length of the strip enables the
collar 1o be formed completely under the concentric
wires 22 on cables of varying diameters.

A conventional clamp 24 may be applied to the cable
in the region of the collar 12 in a manner shown in
FIGS. 6 and 7. Suffice it to say that the clamp 24 com-
prises a clamping ring 26 that envelopes the ground
wires 22 and has a number of slots 28 along the length
thereof. The ring 26 may be approximately as wide as
the collar 12. A screw 30 having a helical thread 32 is
rotatable in a housing 34 that is mounted on one end
33 of the ring 26. The housing 34 is open at its opposite
ends and receives the other or free end 35 of the ring
26. The screw thread 32 engages the slots 28 so that ro-
tation of the screw 30 in one direction will decrease the
diameter of the ring 26. Clamps of this type are known
and need not be described in further detail.

As the clamp 24 is tightened, the ring 26 becomes
constricted about the wires 22 causing the wires 22 to
apply radially inward pressure against the collar 12.
However, the interlocking engagement of the protru-
sions 10, 10 with those notches 8, 8 in which those pro-
trusions are located prevents constriction of the collar
12 under the clamping pressure from the ring 26. As a
result, diametral reduction of the jacket 16 is prevented
and the dielectric integrity of the jacket is maintained.

The clamping ring 26 may have a stud 36 or other
suitable terminal mounted thereon for receiving a
ground wire 38 and by which a ground connection may
be established from another cable (e.g. a telephone ca-
ble} or conductor to the ground wires 22, The ground
wire 38 may be conventionally held in place by a nut
and washer assembly 40.
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Where a cable 14 of the foregoing type is spliced the
arrangement of this invention provides for restoration
or continuity of the semi-conductive skin 18 across the
splice. Thus, for example, a semi-conductive tape may
be used to bridge the splice and two clamping arrange-
ments of the type herein can be provided at either end
of the splice. The ground wires 22 at the splice may be
respectively joined together in a known manner. How-
ever, the collars 12 lie against the semi-conductive tape
at the splice and serve to keep the tape against the ca-
ble. This aids in preserving continuity between the tape
and the skin 18 of the cable jacket.

The invention is claimed as follows:

1. A ground clamping arrangement for forming a
conductive connection with an electrical cable having
a conductive core, a surrounding jacket of insulating
material, and a series of grounding wires helically dis-
posed over said insulating jacket in substantially con-
centric relation therewith and with the wires being cir-
cumferentially spaced apart, said arrangement being
remote from a cable splice or termination and compris-
ing a member deformable into a collar radially inter-
posed between the jacket and the grounding wires, and
a clamp having an electrically conductive ring for en-
veloping said wires in the region of said collar and in-
cluding means for constricting said ring to apply radi-
ally inward pressure against said wires and cause said
wires to impinge snugly upon said collar, and means
preventing constriction of said collar under pressure
from said ring, thereby to prevent diametral reduction
of said jacket, said grounding wires being continuous
and maintaining their helical lay across the width of
said collar and for substantial distances on opposite
sides of said arrangement.

2. A ground clamp arrangement according to claim
1 in which the means preventing construction of said
collar comprises overlapping parts of the deformable
member with one of the parts having a protrusion that
fits into an opening in the other part.

3. A ground clamp arrangement according to claim
1 in which said deformable member comprises an elon-
gated strip having notches spaced along the length
thereof, and at least one protrusion at one end portion
of the strip for engagement with a notch upon said de-
forming into said collar with said end portion overlap-
ping at least one notch.

4. A ground clamp arrangement according to claim
1 in which said clamp has means for securing an electri-
cal conductor thereto so that the conductor may be
grounded by said grounding wires.

5. A method of providing a ground connection to the
ground wires of an electrical cable in which the ground
wires surround an insulating jacket of the cable in sub-
stantially concentric relationship therewith and
wherein the jacket encloses a conductive core, said
method comprising inserting a strip radially between
the ground wires and the jacket and shaping the strip
to provide a collar that surrounds the jacket and with
the strip having portions overlapping over a part of the
circumference of the collar thus formed, interlocking
said overlapped portions such that the collar remains
substantially at a fixed diameter which is at least as
great as the outer diameter of the jacket, and applying
a clamping ring over said wires in the region of said col-
lar to impose constricting pressure on said wires to urge
them against said collar while said collar substantially
prevents reduction of diameter of said jacket.

6. A method according to claim § in which a part of
the strip is inserted between a plurality of said wires
and said jacket, thereafter the strip is bent around the
cable, and then the bent strip is further fed between the
wires and jacket until the said portions overlap and the

collar is substantially fully formed under said wires.
. * * ¥ * *



