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The present invention is directed to an in 
provement in cable systems and has for one of 
its objects the provision of a system wherein I 
take advantage of the pressures built up in the 
System due to temperature changes, to maintain 
my cable in good working condition at all times. 
A further object of my invention is to provide 

a cable system of the pressure type such for ex 
ample as disclosed in my copending application 

10 Serial No. 553,714, filed July 29, 1931, and in 
which cable system the insulated conductor or 
conductors are maintained submerged in an in 
sulating fluid such as oil which is constantly main 
tained under high pressure. 

ls. In the system of the present application I pro 
pose to provide a sealed enclosure filled with oil 
or other insulating fluid and in which the insul 
lated conductor is submerged, the present inven 
tion providing for permitting the casing or en 
closure to expand under temperature rises and to 
return to its original size when temperature re 
turns to normal to provide a "breathing' action, 
thereby to insure that the insulation of the con 
ductor or conductors will be maintained filled 
with insulating fluid at all times and that voids 
and gas pockets in the insulation will be avoided. 

In the accompanying drawing in which I have 
shown several embodiments of my invention: 

Fig. 1 is a cross section of one embodiment of 
the invention; 

Fig. 2 is a similar view of a modification; and 
Fig. 3 is a similar view of still another embodi 

ment of the invention. 
Referring to the drawing in detail and first, of 

all to Fig. 1, my improved cable which for pur 
poses of illustration has been shown as a three 
conductor cable, comprises conductors 1, 2 and 3, 
insulated by oil impregnated paper, for example, 

. 4. The insulated conductors are drawn into a 
40 tubular casing, pipe or enclosure 5 of ferrous 

metal, such as steel, for instance, of the neces 
sary wall thickness to withstand whatever pres 
sures it may be desired to operate at but at the 
same time of sufficient elasticity to permit of the 
desired movement under pressure increase. I 
have shown an oval pipe for purposes of illus 
tration but it will be understood that the pipe 5 
may take other forms, the intent being to provide 
a pipe capable of being distorted under high pres 
sure and of returning to initial condition when 
the pressure drops. The pipe. 5 is filled with oil 
or other insulating fluid 6 in which the insulated 
conductors 1,2 and 3 are submerged. . 

If an initial pressure is applied to the insul 
55 lating fluid it will be of the order mentioned in 

my Copending application above referred to, say 
for example, five atmospheres minimum up to 
Several hundred pounds maximum, such pres- . 
Sures being Sufficiently high to increase the di 
electric strength of the oil. 
As understood by those skilled in this art the 

operation of high tension cables causes the insu 
lating fluid of the cable to expand in volume, the 
fluid returning to its original volume during the 
cooling cycle. I wish to avail myself of these 65 
changes in volume of the fluid insulating medium 
of the cable. Consequently I construct the pipe 
5 of steel or other elastic material capable of 
being expanded by the pressures built up in the 
insulating fluid on the heating cycle and of re- 0 
turning to its initial or normal shape on the cool 
ing cycle. Employing a pipe such as illustrated 
in the drawing it will be seen that when the 
fluid 6 in which the conductors are submerged 
heats up to increase its volume, the increase in 5 
pressure which results will expand the pipe 5 
from the full line position to the dotted line posi 
tion of Fig. 1. 
On the cooling cycle the pipe will contract or 

return to its Original shape due to the elasticity 80 
Of the material of which it is constructed, there 
by to provide a pulsating or "breathing' action 
tending to prevent the formation of voids or gas 
pockets in the insulation of the cable and in 
suring very desirable working conditions at all. 85 
times. Furthermore, if the oil 6 is maintained 
under a pressure of the Order above referred to, 
then it will be understood that not only will the 
"breathing' action above referred to be more 
pronounced but I am assured of the benefit of 90 
an increase in the dielectric strength of the oil 
resulting from the high pressure employed. 
In the embodiment of my invention illustrated 

in Fig. 2 I employ the same type of construction 
as just described, except that I partially fill the 95 
tubular casing or pipe 5 with a filler 7 of coarse 
sand, stone, or any other suitable freely mov 
able solid material which does not pack readily 
so as not to destroy or interfere with the desired 
direct contact of the body of insulating fluid 6 with 100 
the exterior of the insulating envelope 4 of each 
conductor. The filler 7 reduces the volume of 
insulating fluid 6 necessary to fill the pipe 5, 
without sacrificing the area of the radiating sur 
face of the pipe. The filler 7, particularly where 105 
sand is employed, for example, may be mixed 
with the insulating fluid 6 and the two materials 
introduced together into the casing 5, the sand 
particles, as will be understood, settling to the 
bottom of the casing. 
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In the embodiment of my invention as illus 

trated in Fig. 3 I have shown a pipe 5, and 
insulated conductors i, 2 and 3, this pipe being 
oval shaped, as distinguished from round, but in 
stead of making the wall of the pipe elastic it 
may be rigid, the purpose of this construction 
being to provide a very extensive heat radiating 
surface and a relatively small amount of oil as 
compared with a round pipe having the same 
radiating Surface. 
It is to be understood of course that in this 

embodiment of my invention having the insulat 
ing fluid initially at atmospheric pressure, or 
initially under pressures, such as above men 

sufficient to increase the dielectric. tioned, 
strength of the oil come within the contempla 
tion of my invention. 

It is to be understood, furthermore, that shapes 
other than oval may be employed within the pur 
view of my invention. 
What I claim is:- 
1. A cable system of the oil filled type for the 

underground transmission of high tension elec 
trical energy, said system comprising in con 
bination a conductor, oil impregnated insulation 
for the conductor, an all elastic metal non-circu 
lar tubular casing loosely enclosing the conduct 
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tor and its insulation, liquid insulation in Said 
casing and in which the conductor and its in 
sulation are submerged, said enclosing casing 
expanding toward circular cross section by the 
building up of pressure in the casing due to 
heating of the liquid insulation. On the heating 
cycle of the cable, to increase the capacity of 
the casing, the casing contracting to its original 
Capacity On the cooling cycle, 

2. A cable system of the oil filled type for the 
underground transmission of high tension elec 
trical energy, said system comprising in combi 
nation a conductor, oil impregnated insulation 
for the conductor, an all elastic metal non 
circular tubular casing of uniform wall thick 
ness loosely enclosing the conductor and its in 
Sulation, liquid insulation in Said casing and 
in which the conductor and its insulation are 
submerged, said enclosing casing expanding to 
Ward circular eross Section by the building up 
of pressure in the casing due to heating of the 
liquid insulation on the heating cycle of the 
cable, to increase the capacity of the casing, the 
casing contracting to its original capacity on the 
cooling cycle. w 

3. A cable system of the oil filled type for the 
underground transmission of high tension elec 
trical energy, said System comprising in combie 
nation a plurality of unsheathed cable conduc 
tors of the solid stranded type, oil impregnated 
insulation for each of said conductors, an all 
elastic metal non-circular tubular casing loosely 
enclosing said conductors and their insulation, 
liquid insulation in said casing and in which 
the conductors and their insulation are Sub 
merged, said enclosing casing expanding toward 
circular cross section by the building up of pres 
sure in the casing due to heating of the liquid 
insulation on the heating cycle of the cable, to 
increase the capacity of the casing, the casing 
contracting to its original capacity on the cooling 
cycle. 

4. A cable system of the oil filled type for the 
underground transmission of high tension elec 
trical energy, said system comprising in combina 
tion a plurality of unsheathed cable conductors 
of the solid stranded type, oil impregnated in 
Sulation for each of Said conductors, an all elastic 

2,968,019 
metal non-circular tubular casing loosely enclos 
ing said conductors and their insulation, liquid 
insulation in said casing and in which the Con 
ductors and their insulation are submerged, 
means for maintaining said liquid insulation un 
der pressure, said enclosing casing eXpanding to 
ward circular cross section by the building up of 
pressure in the casing due to heating of the liquid 
insulation on the heating cycle of the cable, to 
increase the capacity of the casing, the casing 
contracting to its original capacity On the COOl 
ing cycle. 

5. A cable system of the oil filled type for the 
underground transmission of high tension elec 
trical energy, said System comprising in combir 
nation a plurality of unsheathed cable conductors 
of the solid stranded type, oil impregnated in 
sulation for each of said conductors, an all elastic 
metal non-circular tubular casing loosely enclos 
ing said conductors and their insulation, liquid 
insulation in said casing and in which the con 
ductors and their insulation are submerged, means 
for maintaining said liquid insulation under Sufi 
ciently high pressure to increase its dielectric 
strength, said enclosing casing expanding toward 
circular cross section by the building up of pres- . 
sure in the casing due to heating of the liquid 
insulation on the heating cycle of the cable, to 
increase the capacity of the casing, the casing 
contracting to its original capacity on the cooling 
cycle. w 

6. A cable system of the oil filled type for the 
underground transmission of high tension elec 
trical energy, said system comprising in comb 
nation a plurality of unsheathed cable conduc 
tors, oil impregnated permeable insulation for 
each conductor, an all elastic metal non-circular 
tubular casing loosely enclosing the conductors 
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and their insulation, a loosely packed freely move 
able Solid material within Said, Casing for re 
ducing the capacity thereof, and liquid insulation 
filling the space in said casing unoccupied by the 
insulated conductors and said loosely packed solid 
material, said conductors and their insulation be 
ing submerged in said liquid insulation and loose 
ly packed solid material, said enclosing casing 
expanding toward circular cross section by the 
building up of pressure in the casing due to heat 
ing of the liquid insulation on the heating cycle 
of the cable, to increase the capacity of the cas 
ing, the casing contracting to its original capacity 
On the cooling cycle. - 

7. In the installation of multi-conductor high 
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tension electric cable Systems the method. Which 
comprises drawing a plurality of unsheathed con 
ductors each provided with permeable insulation 
into a pipe line and filling the spaces in the pipe 
line unoccupied by the conductors and their in 
Sulation with oil and a loosely packed freely 
movable Solid material So that the conductors 
and their insulation are at all times submerged 
in said oil and loosely packed material, and plac 
ing the oil under sufficiently high pressure to in 
crease its dielectric strength. 

8. In the installation of multi-conductor high 
tension electric cable systems the method which 
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comprises drawing a plurality of unsheathed 
conductors each provided with permeable insula 
tion into a pipe line and filling the spaces in the 
pipeline unoccupied by the conductors and their 145 
insulation with oil and a loosely packed freely 
movable solid material so that the conductors 
and their insulation are at all times submerged in 
Said oil and loosely packed material, and placing 
the oil under a pressure not substantially less than 50 
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1968,019 
five atmospheresto increase its dielectric strength. 

9. A multi-conductor high tension electric cable 
System comprising in combination a plurality of 
unsheathed cable conductors each conductor be 
ing independently insulated with permeable in 
pregnated insulating material, a pipeline enclos 
ing Said conductors, the internal diameter of said 
pipe line relatively to the space Occupied by the 
conductors and their insulation being such as to 
permit of said insulated conductors being drawn 
into the pipeline, oil and a loosely packed freely 
movable solid material filling the Space unoccu 
pied by said conductors and their insulation and 
in which the conductors and their insulation are 
submerged and in which the insulated conductors 
have free movement relatively to each other, and 
means for maintaining said oil under sufficiently 
high pressure to increase its dielectric strength. 

10. A multi-conductor high tension electric 
cable system comprising in combination a plu 
rality of unsheathed cable conductors of the solid 
stranded type each conductor being independ 
ently insulated with permeable impregnated in 
sulating material, a pipe line enclosing said con 
ductors, the internal diameter of said pipe line 
relatively to the space Occupied by the Conductors 
and their insulation being such as to permit of 
said insulated conductors being drawn into the 
pipeline, oil and a loosely packed freely movable 
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conductors and their insulation are submerged 
and in which the insulated conductors have free 
movement relatively to each other, and means 
for maintaining said oil under a pressure of not 
substantially less than five atmospheres to in 
crease its dielectric strength, 

11. A multi-conductor high tension electric 
cable system comprising in combination a plu 
rality of unsheathed cable conductors of the solid 
stranded type each conductor being independ 
ently insulated with permeable impregnated in 
sulating material, a pipeline of elastic metal en 
closing said conductors, said pipeline being suff 
ciently elastic to permit it to change its capacity 
in accordance with variations in the volume of 
the liquid insulation by reason of thermal 
changes in the system, the internal diameter of 
said pipe line relatively to the space Occupied by 
the conductors and their insulation being such as 
to permit of said insulated conductors being 
drawn into the pipeline, oil and a loosely packed 
freely movable solid material filling the space 
unoccupied by said conductors and their insula 
tion and in which the conductors and their insul 
lation are submerged and in which the insulated 
conductors have free movement relatively to each 
other, and means for maintaining said oil under a 
pressure of not substantially less than five atmos 
pheres to increase its dielectric strength. 

solid material filling the space unoccupied by said 
conductors and their insulation and in which the CHARLEs E. BENNETT. 
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