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My invention relates to pipe-type cable and particularly 
to pipe-type cable vhaving the insulation thereof protected 
by a dielectric skid wire. 

In the manufacture of high voltage cables of the type 
where electric conductors are wrapped with a plurality 
of layers of insulating material such as, for example, a 
plurality of paper tapes, and subsequetnly pulled into a 
steel pipe which is then ?lled with an insulating ?uid, 
such as hydrocarbon oil or pressurized nitrogen it is 
known to protect the cable cores during the pulling op 
eration with spiral windings of bronze skid wires. These 
known skid wires are most conveniently formed in half~ 
round sections with the flat side laid against the insulation 
and the rounded surface making low friction contact with 
the inner walls of the pipe. 

Cables of the type described in my application are 
generally known as “pipe-type cables” and will be so 
styled in this application although it will be understood 
that my invention is not limited by the nature of the 
‘enclosure comprising the containing element of my cable. 
Most commonly, said containing element is an eight-inch 
steel pipe ‘but it may be comprised of a nonmetallic ma. 
terial such as cement or plastic and may have various 
degrees of flexibility. 
The known construction of pipe-type cables having 

bronze skid wires has proven to be satisfactory in almost 
all respects but has the one serious shortcoming that the 
currents induced in the skid wire may constitute a serious 
power loss accounting, in some instances, to as much as 
2% of the power losses in the cable. 

It is an object of my invention to provide a pipe-type 
:cable wherein the skid wire is free from induced current 
losses. 

It is another object of my invention to provide a pipe 
type cable in which the sldd wire will remain wrapped 
around the insulated conductor in the event of an ac— 
cidental severing of the skid wire during installation. 

I have invented a high-voltage electric cable compris 
ing a conductor, electrical insulation surrounding said 
conductor, and a dielectric skid wire applied spirally over 
the insulation. The outer surface of my skid wire is 
preferably in compression so that the skid wire grips the 
insulation and will not unwind from the insulation even 
if it should be broken at some point. The insulated con 
ductor and the skid wire of my cable are surrounded by 
a tubular container, overall. In a preferred embodiment 
of my invention the skid wire is comprised of linear poly 
ethylene and in another preferred embodiment it is com 
prised of nylon. My cable has an electric shield over the 
insulation and in a preferred embodiment a plurality of 
conducting means are spaced at intervals alongthe skid 
wire making velectrical contact between the shield and 
the tubular container which in this embodiment is me 
tallic. The conducting means will preferably extend for 
a complete turn of ‘the skid wire so as to be certain to 
contact the container regardless of the position of rota 
tion of the insulated conductor. 

I have also invented a process for manufacturing a 
pipe-type cable comprising the steps of insulating an elec 
trical conductor, extruding a length of dielectric skid 
wire, forming the skid wire into a helix with an inside 
diameter not substantially larger than the diameter over 
the insulated conductor and wrapping the skid wire 
around the insulated wire while compressing the outer 
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’ of which linear polyethylene is a preferred example. 
‘purpose of the skid wires l7, 18 is to protect the shield 
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surface of the skid wire. Advantageously, the skid wire 
is annealed and cooled While in a helical form. When 
the skid wire is comprised of linear polyethylene, I prefer 
to anneal it at a temperature of 220-230“ F. 
A more thorough understanding of my invention will 

be obtained from a study of the appended drawing. 
In the drawing: 
The FIGURE is a lengthwise cut-away view of a cable 

made in accordance with my invention. 
Referring now to the ?gure: 
A pipe-type cable designated generally at 10 has a 

conductor 11 Wrapped with strand shielding 12 of semi 
conducting carbon black paper and insulated with a 
heavy wall 13 built up of a plurality of layers of insu 
lating paper. The wall of insulation 13 is covered with 
a conducting shield 14 of copper tapes. The shield 14 
is shown applieddirectly over the insulation 13 but there 
may be intermediate layers of carbon black tape or of 
impervious tapes applied for the purpose of preventing 
moisture from entering the insulation 13 during the proc 
esses of storing, shipping, and installing the cable. The 
conductor 11, strand shielding 12, insulation 13, shield 14, 
and any intermediate layers between the insulation 13 
and the shield 14 constitute a unit 16 that I shall herein 
after cell an insulated conductor. Over the insulated 
conductor 16 I have applied two skid wires l7, 1%, 180° 
vapart. Although I have chosen to apply two skid wires 
my invention is not restricted to this number. For ex 
ample a single skid wire might be applied at 1/2 the pitch 
that I have chosen for my two wires or a larger number 
such as three or four might be applied having a longer 
pitch. 
The skid wires 17, 18 have each a substantially flat 

surface 19 having the insulated conductor 16 and a 
rounded outer surface 21. A steel pipe 22; constitutes a 
tubular container for the insulated conductor 16 covered 
by skid wires'l’l, 13. Although for the sake of simplicity 
I have shown only one insulated conductor 16 in the pipe 
22, three such insulated conductors are generally inclosed 
in the pipe, each of the conductors being identical to 
the insulated conductor 16 and having skid wires ‘applied 
identically to the skid wires 1'7, 18. The pipe 22 is ?lled 
with an insulating fluid such as an insulating oil which 
can penetrate the insulation 13 or a gas such as nitrogen 
maintained under super-atmospheric pressure. 

it is a feature of my invention that the skid wires 17, 
18 are comprised of a dielectric, c-r insulating material 

The 

14 and insulation 13 from the effects of abrasion against 
the pipe 22 during installation. The method of instal 
lation requires that the insulated conductor 16 be un 
wound frorn reels and dragged into the pipe 22 by means 
of a cable fastened to the conductor 11. Commonly 
three insulated conductors such as the one designated 16 
are pulled into the pipe 22 simultaneously from three 
different reels. 

Prior to my invention bronze armor wires similar to 
my skid wires l7, 15 were wrapped around the core 
16 to protect the insulated conductor during installation. 
These known armor wires had the disadvantages that they 
readily picked up induced electric current from the con 
ductor 11, that they added considerably to the weight of 
the insulated conductor 16, and that they had a relatively 
high coef?cient of friction against the walls of the pipe 
22 compared to the skid wires 17, 18 of my invention. 
My skid wires 17, 18 are formed of a tough, resinous 
material which will not transmit electric current, has high 
resistance to abrasion, and has a. very low coefficient of 
friction. Polyethylene may be used for my skid wires 
17, 18 or the vinyl resin known as rigid polyvinyl chlo 
ride. However, I prefer to form my skid wires from 
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linear ~‘polyethylene or ‘from. nylon. By linear polyethyl 
ene vI refer to polyethylene resin'with a density of about 
0.941 or higher. This polyethylene is made by a low 
pressure process such as the Ziegler process and is ex 
tremely tough and abrasion resistant. , 

Nylon is a generic term for a family of ,polyamide 
resins characterized by high tensile strength, toughness 
and abrasion resistance and by a low co'e?icient of fric 
tion. Both the linear polyethylene and nylon which I 
prefer-for the skid wires of my invention are well known 
materials of commerce for which I make no claims of 
invention as such. 
Where the pipe 22 is a metallic pipe and it is cone 

sidered desirable to ground the shield 14 periodically 
along the length of the cable, one or both of the skid 
wires 17, 18 are wrapped at spaced intervals with metal 
bands 23, 24. The bands 23, 24 are conveniently ap~ 
plied to the skid wires 17, 18 at spaced intervals prior to 
the application of theskid wires to the insulated con‘ 
ductor 16. Although I prefer to use bands 23, 24 made 
from bronze or stainless steel it will be understood that 
helical windings 'of‘metal wire ‘may be substituted for the 
bands or the surface of vthe skid wire may be coated with 
conducting paint. One of the principal advantages of 
my invention resides in the high electrical resistance of 
the dielectric skid wires 17, 18 as co'mpared'with ‘the 
bronze armor wires known to prior art. This high elec 
trical resistance prevents induced electrical currents in 
the skid wires. It is important, therefore, that the "con 
ducting bands 23, 24 should be applied only at spaced 
intervals on the skid wires 17, 18 and not form a con— 
tinuous conducting path along the cable. By spacing my 
conducting means '23, 24 I effectively prevent any appre~ 
ciable power losses from induced currents. The pipe 
type cable 10 constitutes relatively vexpensive engineering 
installation requiring considerable advance planning and 
preparation for a successful installation. If, in the course 
of pulling the insulated conductor 16. into the pipe '22, 
any accident were to befall the conductor 16 requiring 
the Withdrawal of the conductor from'the pipe and its 
return to the factory the ?nancial losses would be great. 
Such an accident would be the severing of one or both 
of the skid wires 17, 18 due to cutting edges on the 
inside of the pipe 22 or to foreign objects in the pipe. 
‘If the skid wires 17, 18 were merely wrapped around ‘the 
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insulated conductor 16 the outside surface 21 of the skid > 
wires 17, 18 would be under tension and the inside sur 
face 19 would be under compression in accordance with 
well known bending formulas and vthe skid wires 17, 
18 would spring away from the insulated conductor 16 
at. any point where a break should occur and would, in 
deed, become loose for the full length of ‘the cable. vIt 
would be impossible to make repairs in the?eld where 
the skid wires 17, 18 had become loosened over .any 
long length of the cable.’ It-should be further noted that 
the skid wires 17, 18 protect the cable .not only during 
the process of pulling the insulated conductor '16 into 
the pipe 22 but also after the pipe has been ?lled with 
‘insulating ?uid and the .cable energized the skid wires 
17, 18 are relied upon to protect the shield 14 andiinsula 
tion 13 during the writhings that take place because of 
expansion in the conductor '11 caused by current loading. 

60 

If the skid wires 17, 18 were applied so as to produce 
tension in the v‘outside surface 21 not only would the 
skid wires tend to spring open if they were broken but 
any small cuts or abrasions of the surface would become 
focal points for tearing under the in?uence of the tension 
or stretch in the surface and vsuch tearing might eventually 
extend through the entire thickness of the skid wire-and 
result in abreak. I have overcome the above mentioned 
obstacles by so applying the skid 'wires 17, '18 that the 
outer surfaces are in compression rather than tension. 
This has the twofold advantage of making the skid wires 
more resistant to abrasive action and of guaranteeing that 
they will remainsnugly bound‘to the insulated conductor 
16 even though a break may occur at some point. If a 
break should occur'in a skid wire in the ?eld it is a 
relatively simple matter to repair it so long as the skid 
wire does not spring open and the delay and expense 
of "returning the cable to the factory is avoided. 

'In order ‘to produce compression rather than tension 
in thev ‘outer surface of my skid wires 17, 18 I ?rst form 
them‘ .into' a ‘helix and anneal them in this form. 

Iaclair‘n'i 
- '1'. A pipe-‘type electric cable comprising a'conductor, 
electrical insulationsurrounding said conductor, a dielec 
tric skid Wire applied ‘helicall'y over said insulation the 
outer surface of said skid wire. being in compression, 
said ‘skid wire gripping said insulation, and a tubular 
container surrounding said insulation and said skid wire. 

2. Thecable of ‘claim 1 wherein said skid Wire is com 
prised of linear polyethylene. 

3. The cable-of-claim 1 wherein said skid wir eis com 
prised of nylon. 

4. A pipe-type electric cable comprising a conductor, 
electrical insulation-‘surrounding said conductor, ‘an elec 
trical shield surrounding said insulation, a dielectric skid 
Iwire applied helically over "said shield, a plurality of con 
ducting means ‘wrapped around said skid wire at spaced 
intervalstalong said skid wire, and a metallic tubular con 
tainer surrounding said vshield and said skid wire, said 
"conducting means making electrical contact between said 
shield and said container.v I 

5. A .pipe-type'electric cable comprising a conductor, 
electrical insulation surrounding'said conductor, an elec 
trical shield surrounding said insulation, a dielectric skid 
‘wire applied helically in a plurality of turns over said 
shield, a ‘plurality of conducting means wrapped around 
‘said skid wire 'at spaced intervals along said skid ‘wire 
and extendingfor at least'one of said turns, and a metallic 
‘tubular container surrounding said vshield and said skid 
wire, said conducting means making electrical contact 
‘between said shield'and said container. 
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