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ELECTRIC CABLE? 
Charies E,Bennett,Ridgewood,N,J,assignorto 
The Okonite-Calender Cable Company,Incor 
porated,Paterson,N?J.,a,corporation of New 
Jersey 
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(CI?174?25) 3 Claims? 

1 
This inVention relates to an improvement in 

electric p0wer cables of thetype wherein one or 
mOre COnductOrs inSulated with oilimpregnated 
inSulation are enclosed either inatight ftting 
Sheath Orin a pipe line filled with insulatingoi. 
One Object Of myinventionistoprovideacable 

SUCh 8S ab0Ve mentioned Wherein the Cable is 
alW3yS under a positiVe pressure,this pressure 
inCreaSing with rise in cable temperature,the 
employment of extraneous presSure supplying 
meanSSuchaspumpsandthelike,however,being 
entirelyeliminated? 
AnOther object of myinventionisto providea 

COnStruction Wherein this presSure medium also 
functiOnSto eliminatefire haZardfromshort cir 
Cuits or Other Cause,it beingmyintentiontoem 
plOy aS the major inSulating fuid the usual 
natural Oil COmmOnly employed in cable prac 
tiCe,This Oil,Whichisa natural oil,as distin 
guished from a Synthetic,hasa rather complex 
Structure and might be Saidto be made up ofa 
Combination of naphthenic,aromatic and paraf 
finiC hydroCarbons,andis quiteinfammable, 
My inVention is realized by incorporating a 

minimum quantity of dichloro difluoromethane 
(CCl2F2)in a cable So insulated,this material beingintroducedundertemperatureand pressure 
Conditions wherethesameisintheliquidphase, 
DiChlorO difiuorOmethane is highly miscible in 
the inSulating oi10f the cable,and hasnocor? 
rOSiVe aCtion On lead,Steels and coppersothat 
itisadmirably Suited to my purpose,Thisma? 
terial alSO has a,high dielectric strength which 
makesit Very deSirableformypurpose,itsdielec 
tric Strength at 90 pounds pressure beingsub 
Stantially the Same as that of nitrogen at225 
poundSpreSSure? 
DichlOro difuOromethane has another char 

aCteriStiCWhichadaptsitto my purpose,inthat 
it is noninfammable when mixed with air, whetheritiSintheliquid phaseorinthegaseous 
phase. 
In the COurSe of my research in connection 

With the USe of dichloro difuoromethane in an 
electric power Cable,I conducted the folowing 
testS,ApprOXimately250cc.of cable insulating 
oi1as receivedfromthe refinerywaspouredinto 
a metal pan tO 8 depth ofabout 1””and surface 
exp0Sure of6’”in diameter,Thepowerfu1fiame 
Of3 BUnSen burnerWasdirectedontothesUrface 
Of the Oilfora period of30Secondswitharest 
period0f10SeCOndsbetweenfame cycles,When 
the test Samplewould burn continuousiythetest 
waS COnSidered Complete,The sample burned 
ContinuOUSly on the third fame cycle,Ithen 
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made the Same test on the same Oi COntaining 
10% by weight of dichloro difuoromethane im 
mediately after remOVal from a pipe Where it 
had been Confined under 50 pounds preSSure. 
The oi didnot burn Continuously Unti1thetenth 
fame Cycle,While this Wasan excellent Show 
ing,I Went eVen further?The Same quantity of 
oil Containing dichloro difuoromethane in 
amount approximating 10% by weight Was re? 
moved from a pipe where it had been confined 
under 50 poundspressureandallowedt0Standin 
the open,exposedto atmOSpheric preSSureat 45° 
F.fortWenty-two hours,Thisoilwouldnot burn 
Continuously untilon thetenth fame Cycle, 
? am ConVinced from theSe testS that the di? 

Chloro difiu0romethane has a great afinity for 
theinsulating oi,andeven When eXp0Sedt08t 
m0Sphere for an appreciable length Of time, 
enough Will remainin the Oitoimpart to the Oil 
the remarkable fiame resisting CharaCteristiCS 
above noted?It Will be appreciated by all thoSe 
skiledin thisfieldthatthe30SecondfameCycle 
isa Very Severetest,and I am CompletelysatiS 
fiedfrom theresults of myteststhatthe dichloro 
difluoromethane hasa verygreatafinity for the 
oj1anditsdisplacement can beaccomplishedonly 
with great dificulty underatmospheric pressure, 

I haVe also ConduCted chemical stability testS 
On Cable Oilasit came frOmtherefinery,t0Which 
Iadded10% byWeightofliquiddichlorodifuoro 
methane,A Single Conduct0r cable 1,250,000 

,C. M,156 Wal paper with usualshieldingtape 
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and Darmor on the outside was placedina,6? 
Steel pipe and filled With the Oil containingap 
proximately 10% by weight of liquid dichloro 
difiuoromethane,This was maintained under a 
pressure of200 poundspersquareinch. 
AVoltage Stressof152kV.wasappliedatnight, 

with no Voltage in the daytime,After 20heat 
Cycles(3 Weekstesting)where c0pper tempera 
ture was 80°C?and oiltemperature in the pipe 
about 73°C,SOme oiwaS removed forspectro 
photometrictesting,Practicallynocolorchange 
WaS found,8nd ICOnclude that the oi1isstable 
electrically,andhenCe8 cableSubmergedtherein 
Shouldbestable, - 

Revertingtothe preSSurefeature ofthisinven 
tion,ASabOVe mentiOned,itis Very desirable to 
maintain an oj1 inSulated Cable under pressure 
at all timeS,and for the preSSure to build Up 
as the Cabletemperaturerises,without the em 
ployment of any preSSure means extraneous to 
the cable?Thisis precisey what [am able to 
aCC0mplish by introducing a certain minimum 
amount of liquiddichloro difuoromethaneintoa 
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at 0°F,and below,the pressure rising as the 
cable temperature increaSes? - 
This application is a Continuation-in-part 0f 

abandoned application,Serial No.426.824,filed 
January15,1942, 
What I claim is: - 
1,An electric poWer Cable Comprisingin COm 

bination a conductor,paper insulation therefor, 
asealedimperviousenclosureforthe paperinSU 
1ated COnductOr,and a fixed Quantity Of a Solu 
tion of infammable inSulating Oil and dichlorO 
difluoromethane,the latter being party in the 
liquid phase,impregnatingsaid paper and filing 
all of the Spaces Within Said enClOSUre,the pr0? 
portion of the dichloro difuoromethane to the 
oi being Such that the Solution is non-inflam 
mable,the solution maintainingthe cable under 
internal Superatmospheric pressure throughout 
the operating temperature range of the Cable, 
2,An electric power cable Comprisingin COm? 

bination a conductor,p3perinsulation therefor, 
a tight fitting Sealed imperVious encloSure for 

20 

the paperinsulated conductor,8ndafixed Quan?“ 
tity of a Solution of infammable insulating Oil 
and dichloro difluorOmethane,part 0f the lat 
ter always beingin the liquid phase,impregnat 
ingSaid paperand fillingall Of the SpaceS Within 
said enclosure,the proportion of the dichloro 
difiuoromethane to the oil being about 10% by 
weight of dichloro difuoromethane to produce 
a non-infammable solution,the Solution main 
tainingthe cableunderinternalSUperatmospheric 
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pressure throughoutthe operatingtemperature 
range of the Cable? 

3. An electric poWer cable Comprisingin Com? 
bination a conductor,paper insulation therefor, 
a Sealed pipe line 100Sely enciosing the inSUlated 
COnductor,and a fixed quantity of a S0lution 
0finfammableinsulating oiland dichloro difiu 
OrOmethane,part 0f the atter alWayS beingin 
the liquid phase,impregnating Said paper and 
filling all of the Spaces Within the pipe line Un? 
occupied bythe conductoranditsinsulation,the 
proportion of the dichloro difuorOmethane to 
the oil beingSuch as to produce a non-infam 
mable Solution,the Solution maintaining the 
Cable under internal Superatmospheric presSure 
thrOughOut the Operating temperature range Of 
the cable, - 

CHARLES E,BENNETT? 
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