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[5 7] ABSTRACT 

Pressurized high voltage cable with a tubular, corru 
gated envelope that holds a high pressure medium, 
and a corrugated tube receiving the envelope and pro 
vided for radially supporting the envelope. Preferably, 
envelope and tube each being helically corrugated 
with opposite sense of winding and pitch, and a pres 
surized medium is maintained in the space between 
tube and envelope, the pressure of the medium being 
higher than the pressure on the outside of the tube but 
lower than the pressure in the envelope. ' 

3 Claims, 2 Drawing Figures 
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HIGH PRESSURE CABLE 

The present invention relates to a pressurized, high 
voltage cable with one or more conductors arranged in 
a pressurized and sealed tubular, corrugated envelope. 

It is well known to envelope cables in corrugated 
metal tubing. Such enveloping has been provided for 
high power cables as well as for communication cables. 
The jacket or envelope'of such a cable is usually made 
of steel or copper; aluminum is also used occasionally. 
Corrugated envelopes are more ?exible than conven 
tional lead or aluminum envelopes without corruga 
tion. It is, furthermore, known to pressurize the interior 
of such envelope, using oil or gas as pressure medium. 
For reasons of simplifying manufacturing, the corru 
gated envelopes are usually chosen to have circular 
cross-section. However, employment of eliptical tubing 
as pressurized jacket or envelope for cable has been 
suggested for reasons of improving expansion. 

It was found, however, that all these corrugated en 
velopes may be deformed; particularly in those cases 

I‘ when for reasons of improving voltage break-through, 
the pressure in the envelope is to be quite high. Particu 
larly, pressurized corrugated tubing tends to expand ax 
ially. Thus, ‘if for reasons of improving insulation the 
pressure in the envelope is very high, the cable may be 
deformed; an already installed cable may become ac 
tually useless. 

It is also known to place a strip on corrugated tubular 
conduits for heated or cold ?uids. However, such strip 
will not sufficiently improve operating conditions for 
pressurized cables with corrugated envelopes, because 
the pressure acts also radially on such an envelope, and 
the strip will not prevent undue expansion onv that ac 
count. 

‘ It is an object of the present invention to overcome 
the deficiencies outlined above and to suggest a new 
approach for solving the problems posed by the ten 
dency of corrugated cable envelopes to expand. In ac 
cordance with the preferred embodiment of the inven 
tion, it is suggested to cover or enclose the corrugated 
tubular envelope with a corrugated tube that engages 
directly the tubular envelopes as received. It was found 

_ that now higher pressure than before can be sustained 
in the envelope. Conversely, for the same pressure the 

~ load per unit area on the envelope is reduced, so that 
the envelope can be made of thinner material. 
Moreover, the corrugated pressurized envelope is 
maintained in position by the outer tube so that even 
for very high pressure in the envelope there is little 
axial expansion. 

It is a particular feature of the invention to have en 
velope and outer tubing provided with helical corruga 
tion but at opposite sense of winding and pitch. Such 
orientation of the corrugation crests relative to each 
other permits axial displacement of the tubes in rela 
tion to each other, and without binding that could lead 
to bending of the cable. 

It is another feature of the invention to pressurize the 
space between outer tube and envelope, the pressure 
having value in between the pressure external to the 
tube and the pressure inside of the envelope. The pres 
surized medium between tube and envelope acts on the 
outer surface of the envelope for supporting same. In 
case of multiple concentric tubes, the pressure is stag 

‘ gered in that each tube wall has to sustain only a frac 

2 
tion of the total pressure differential between the pres 
sure in the innermost envelope and e.g. atmospheric 
pressure on the outside of the outermost tube. Thus, 
none of the corrugated tubing is subjected to the full 

5 pressure differential that could cause its lengthening, 

15 

20 

25 

30 

35 

40 

45 

50 

and each of the inner tubes is supported additionally 
directly by the next outer tube. 
While the specification concludes with claims par 

ticularly pointing out and distinctly claiming the sub 
ject matter which is regarded as the invention, it is be 
lieved that the invention, the objects and features of the 
invention and further objects, features and advantages 
thereof will be better understood from the following 
description taken in connection with the accompanying 
drawings in which: 

FIG. 1 illustrates a longitudinal section view of a por 
tion of a pressurized jacketed cable improved in ac 
cordance with the preferred embodiment of the inven 
tion; and ' 

FIG. 2 illustrates an isometric section view of and 
into a pressurized high voltage cable in accordance 
with the preferred embodiment of the invention. 

Proceeding to the detailed description of the 
drawings, in FIG. 1 is illustrated an inner tube or en 
velope having helical corrugation. The tube 1 is ?lled 
with gas at pressure P1 and having insulative properties. 
A second tube 2 is disposed as jacket around tube 1. 
The second tube has likewise helical corrugation with 
opposite sense of winding and pitch. Accordingly, the 
inwardly bulging corrugation crests of tube 2 can slide 
on the obliquely positioned, outwardly bulging corru 
gation crests of tube 1. Thus, the tubes can slide rela 
tive to each other without binding, bending or. bulging. 
The space 3 between tubes 1 and 2 is ?lled with gas 

at a pressure P2, smaller than P1. The gas in space 3 ac 
tually supports tube 1 from the outside, so that only the 
pressure differential P,—P.2 acts on the corrugation of 
tube 1. Tube 2 may be subjected to regular atmospher 
ic pressure. The pressure Pl may be 17 atmospheres 
and P, may be about 8 atmospheres. 
Of course, in case additional tubing is provided, radi 

al staggering of pressure permits ultimately develop 
ment of still higher internal pressure in the innermost 
tube 1. Most importantly, the pressure that can be 
maintained inside of tube 1 is much higher than per 
missible without the relatively high pressure that acts 
immediately outside of tube 1 for supporting the wall 
thereof. 

FIG. 2 illustrates details of a gass pressure cable in 
accordance with another example of the present inven 
tion. There is an inner, tubular envelope 4 made from 
longitudinally paid strip that has been formed into a 
split tube, seam-welded along the edges of the resulting 

. joint and corrugated. Three conduits 6, 7 and 8, 
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establish a cable 5 that is disposed in the interior of en 
velope 4. The tube or envelope forming process may be 
carried out by folding strip around the cable 5. How 
ever, the tube or envelope could be formed first and the 
cable is then inserted into the envelope. The invention 
can be practiced in either case. Nevertheless, it is 
pointed out that the envelope forming process around 
the cable is preferred. 
Gas pressure is sustained in envelope 4 to increase 

break-through voltage of cable 5. That pressure is to be 
selected quite high, so that a tube supporting pressure 
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is maintained on the outside of envelope 4. That sup 
porting pressure, in essence, will prevent envelope 4 
from ?attening by operation of high internal pressure. 
The supporting pressure is maintained inside of a tube 
9, that tube also having helical corrugation but at op 
posite sense of winding as the helical corrugation of en 
velope 4. 
The outer tube 9 is clad in a plastic coating 11, or the 

like, to afford protection. However, a concentrically 
staggered arrangement of telescoped tubes may be pro 
vided for establishing stepwise increase in pressure in 
side of tube or envelope 4, each corrugated tube having 
to withstand only a fraction of the total pressure dif 
ference between atmospheric pressure and the pressure 
in the interior of tube 4. 
The invention is not limited to the embodiments 

described above but all changes and modi?cations 
thereof not constituting departures from the spirit and 
scope of the invention are intended to be included. 

I claim: 
1. Pressurized high voltage cable having conductors 

contained in a tubular envelope, the envelope holding a 
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4 
high pressure medium, the envelope being corrugated, 
the corrugations extending around the axis of the ‘en 
velope and including radially outwardly bulging corru 
gation crests, and a tube receiving the envelope, the 
tube being corrugated, the corrugations of the tube ex 
tending also around the axis of the tube and including 
inwardly bulging corrugation crests which extend 
obliquely to the crests of the envelope and provided for 
radially supporting the envelope, whereby the inwardly 
bulging crests of the tube can slide on the obliquely 
positioned, outwardly bulging crests of the envelope. 

2. Pressurized cable as in claim 1, the envelope and 
the tube each being helically corrugated with opposite 
sense of winding and pitch so that the inwardly bulging 
crests of the tube can slide on the obliquely positioned, 
outwardly bulging crests of the envelope. 

3. Pressurized cable as in claim 1, there being a pres 
surized medium in the space between tube and en 
velope, the pressure being higher than the pressure on 
the outside of the tube but lower than the pressure in 
the envelope. 

* * * * * 


