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This invention relates to the shielding of suspended high 
voltage electric cable structures from corona and its effects. 
Corona glow discharges take place at the interface be 
tween the structure or electrode and the surrounding air 
or gas when the electric field strength in the gas reaches 
a value at which ionization becomes copious, and a glow 
appearing as bluish tufts or streamers develops at irregul 
larities, such as points, sharp corners, etc.; as the voltage 
increases, the volume of gas in corona increases, and 
ultimately spark-discharge and arc-over may result. The 
voltage drop through the gas in corona is less than that 
before corona; but, since both charging and "in phase' 
currents pass through this region, a Wattage power loss 
develops as a result. During discharge in air, ozone and 
nitrous acid are usually formed with their corrosive ef 
fects; and, moreover, the discharges produce high fre 
quency components in the voltage wave to interfere with 
radio transmission. 
The customary approach to the suppression of corona 

and its effects is that of reducing Surface stress at irregul 
larities, where concentrations of charges occur, by means 
of “clamped on' metallic discs, tubing, spheres, etc., that 
increase the effective conductor diameter and thereby re 
duce the electrical stress, i. e., potential gradient, at the 
gas and metal interface in inverse ratio to the increase of 
radial dimension. But questions of cost, weathering con 
ditions, vibration fatigue, etc., enter into the solution of 
the problem; the designs, accordingly, involve compro 
mises suited only for average conditions and not for ex 
ceptional conditions, such as heavy rain, low barometric 
pressure, high altitudes, etc. 
The present invention provides a different approach to 

the elimination of corona and its many disturbing effects. 
Its departure from the prior art depends essentially upon 
a shielding having incorporated therein a non-metallic, 
i. e., organic, semi-conducting material in series electri 
cally between the cable structure or high potential metal 
lic electrode and the contacting gas, and having a smooth, 
continuous surfacing of rounded canvexity and enlarged 
diameter relative to the electrode at the interface between 
the electrode and the gas in the Zone of high stress. 

Such material of semi-conducting nature is conven 
iently prepared from natural rubber or synthetic high 
polymer plastics (see Patents 2,322,702 and 2,446,387) 
by having incorporated therein conducting carbon par 
ticles (acetylene black). The plastics in themselves are 
high in insulating value; but, when modified with con 
ducting carbon black, their electrical characteristics can 
be markedly altered, and resistivities ranging from about 
10 ohms to thousands of megohms per cm. cubed ob 
tained by varying the proportion of carbon black. The 
preferred proportions of carbon black are from about 
35 to 50 percent of the total composition; within this 
range resistivities of hundreds of thousands down to 
about one hundred ohms are possible. 
The semi-conducting compositions serve surprisingly 

well as distributed resistors in series between the elec 
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trode and the surrounding gas to dampen or reduce corona 
potency and also to eliminate harmonic high frequency 
waves that interfere with radio reception. The composi 
tions are, moreover, characterized by a low work function 
(in contrast to a metal which has a high work func 
tion) so that for a given potential gradient in the gas 
the discharges are relatively much less severe; and the 
compositions show a remarkable stability over long pe 
riods of time under severe test conditions. A further 
advantage is that, in the event any power arc-over should 
take place to a shield, the material being organic is 
burned or destroyed to not only increase the length of 
the arc path but provide as well visible evidence of the 
damage for repair or replacement. An outstanding ad 
vantage, also, is that normally the units can be preformed 
to shape before application, for the elastic nature of the 
material permits a unit to be sprung into place; this allows 
for assembly on an existing cable structure without intro 
ducing new Sources of corona, such as bolts, nuts, etc. 
The invention is capable of numerous embodiments, 

of which Some are illustrated in the accompanying draw 
ing, in which drawing 

Fig. 1 shows a shielding applied on location to the 
terminal of a preformed armor on a cable; 

Fig. 2 shows in radial cross-section a pre-molded toroid 
or split "doughnut" in place on a cable at the end of a 
preformed armor; 

Fig. 3 is an end view of Fig. 2; 
Fig. 4 shows a disc shielding with a spherical metal Surfacing; 
Fig. 5 is a cross-section on line 5-5 of Fig. 4; 
Fig. 6 shows in axial cross-section a split spherical or 

rounded shielding cemented in place; 
Fig. 7 shows in axial cross-section a split sphere held 

in location by a retainer spring; 
Fig. 8 shows a helically-molded shielding that can be 

turned or screwed over a projection; 
Fig. 9 illustrates a form of shielding spanning a sus 

pension clamp; and 
Fig. 10 is a cross-section on line 10-10 of Fig. 9. 
In the Figures 1 to 8 the shielding is illustrated in 

conjunction with armoring on a cable, which armoring is 
generally made of preformed wires or rods that are twisted 
into place on a cable. It is, however, applicable wherever 
projections exist on a cable structure of a kind that cause 
Stress concentrations. 

Referring to Fig. 1, the terminal protection takes the 
form of a molded rounded mass 11 of rubber, neoprene, 
or other organic insulating media made semi-conducting 
throughout the mass by means of conducting carbon 
particles; instead of the entire mass of insulation being 
made Semi-conducting, a surfacing layer of sprayed latex 
or the like incorporating conducting carbon particles can 
be applied; or the rounded mass can be built up in whole 
or in part of semi-conducting tape wound about the 
armoring 12 and the conductor or cable 13. The resili 
ency of the material and its mounting, and its relatively 
light Weight in comparison with metal, gives rise to excel 
lent vibration characteristics; mechanical stress at the 
point of attachment is negligible, and failure of the main 
Structure due to vibration reflections is prevented. 

Fig. 2 and Fig. 3 illustrate a premolded or preformed 
shielding of toroid or doughnut shape made of flexible 
material as rubber and the like, which can be snapped 
into position. For this purpose the structure 21 is pro 
vided with a slit 22 so that the toroid can be opened 
and pushed over the cable or conductor 23. By press 
ing the toroid against the armor terminal 24, the accu 
mulation of stress at the projection formed by the ter 
minal is prevented. 

In Figs, 4 and 5 the shielding takes the form of a 
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disc spacer 31 made of semi-conducting material. The 
spacer is split as at 32, and the central opening 33 is of 
a size to grip the conductor; with this construction, the 
spacer can be slipped radially over the conductor to grip 
the latter. A continuous rounded outer surfacing is Slip 
plied by a hollow spherical member subtending the armor 
34 and the conductor 35 and engaging the disc 31; the 
sphere can be of conducting sheet metal and can consist, 
for example, of two halves that are crimp-locked together 
as at 36. 

In Fig. 6 is shown a split spherical member 4 of 
Sponge rubber, for example, that can be semi-conducting 
throughout or insulating and given a semi-conducting 
coating of latex, for example, that contains conducting 
carbon particles; or the gas-interface surfacing can be 
one of metal or a non-metallic weather-resistant layer 
so long as there is included in series between the cable 
conductor and gas a distributing resistor of semi-conduct 
ing character. The spherical sections can be cemented 
together and to the conductor to retain the sphere in 
position. The member, however, need not be a true 
sphere but can be any solid of revolution generated by 
a Suitable curve, such as an ellipse, a sine curve, a 
cycloid, or approximations of such curves; the term 
spherical-like is intended to include these various forms. 
A modification of Fig. 6 is shown in Fig. 7, wherein 

a groove or indentation 51 is formed in the outer sur 
face of the structure for a spring retainer 52, e. g., 
formed of stainless steel, to take the place of or in 
addition to cementing the shielding sections. 

In Fig. 8 the embodiment takes the form of a helically 
coiled member 61, preferably of increasing diameter 
from the ends 62 toward the middle 63, as shown, and 
molded of semi-conducting rubber, neoprene or the like; 
the convolutions are closely contacting so as to present 
an outer enveloping Surface of rounded character. By 
slipping one end 62 of the element 61 over the cable 
structure, the whole can then be screwed on the struc 
ture 65 and over the projection 66 to form a rounded 
shielding over the projection. 

Figs. 9 and 10 illustrate an embodiment for applica 
tion particularly at a suspension clamp. A shielding 
element 7 is shown, consisting of the inverted U-shaped 
of hook sections 72, 73 connected by a longitudinally 
extending section 74; the sections are proportioned to 
bring the hook ends 72, 73 at the junctions 75 of the 
cable 76 and the clamp 77. The shielding can be of 
semi-conducting rubber or equivalent, and it can be 
coated with metal paint, foil or the like. Any arc-over 
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4. 
that may occur may destroy the shield; but, as before 
indicated, this presents advantages, such as increasing 
arc length, making any damage visible, etc. In this form, 
the shielding does not circumferentially encircle the cable 
structure but extends only in the locations of stress con 
centrations. 
What is claimed is: 
1. The combination with a high tension electrical con 

ductor, suspended in a surrounding gas and having at a 
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point internediate its extremities a projection causing 
a discontinuity in the conductor diameter, of a corona 
shielding element mounted on the conductor and about the 
projection in the region of discontinuity to enlarge the ef 
fective surface area of the projection for minimizing any 
corona discharge, said element having a smooth and 
rounded surface and comprising essentially a molded 
non-metallic and resilient plastic mass of insulating char 
acter having incorporated therein conductive particles in 
amount to provide an electrical resistivity within the 
range of severai ohms to thousands of megohms per 
centineter cubed. 

2. Corona-shielding element according to claim 1 with 
a resistivity range of from about a hundred to hundreds 
of thousands of ohms per cm. cubed. 

3. Corona-shielding element according to claim i in 
which the element is a preformed torcid for encircling the 
cable structure. 

4. Corona-shielding element according to claim 1 in 
which the element comprises a disc-shaped spacer of the 
non-metallic plastic mass and a hollow spherical metallic 
member about the spacer and the discontinuity. 

5. Corona-shielding element according to claim 1 in 
which the element comprises a spherical-like member split 
into sections for application, and means for Securing said 
sections together. 

6. Corona-shielding element according to claim 1 in 
which the element comprises a spherical-like member 
Split into sections, and a retaining ring for securing said 
sections together. 
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