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hiz Lnventlon iz for imgrovemsnte in op relsiing o

elzotric cables and sondensers anc has paréiculsy reference
s0 impreprciing ecompositlons for vse in the marviactare of
cables and condengers Lo wideh oeo dielecirin cotsisty of

5 Tlkrous naterial, for szample Fapsr tape; Impregnsted with
an insuleiing composition,

It is known te inpresnaie pEper tape on like fbrous

Matarials emplcoyed far insulating ourposes itk inaulating
cils (by whish are understood The oilﬁ normallss used elther

10 alene or adnixed wilih other 2onstituents Fer the impregnation
et the fibrovs matepigl enployed &5 the dielectrlce in the
marmufastuss ¢f zablea end condensers) 1n whizh are ineserpor-
aved addltives, g.pm. Fodylachutyleny, o roduce op prevant
k2 drainage of the improgrant from khe wingdings of cables

15 Waich ars Anclioed | to bhe Zerlzontal. The eUlsablility of odle
for uee for the impresration of the Fibrous material emploged
ag the dieglectrile 1n the marufacture of slectric oables
iz 2 matter cf gsnaral wowledps amongst wanuiacturers of
glectris nables ard is digclomed, for ingtance, it The

20 gymposium of pagers on dinsulating oils io the Journal of The
insvitution of Electrical Eagluowers, Pars IZ, pagss 3 to G,
Volume 90, 1943, The provess of mpregnatlon must necesparily

take place above the melting polnt gf the Lopregrating compound

and the cabls removed from ths Anpregeating compound before the
BB latber solidiliea. Freviousiy Xnown impregnabing compositicns
¢ither posyess relabtively lew meiting points or when they have

higher melting points, g.g. above 8570 (as msasured by She

Tnetizute of Petroloum Standand éa]e-'r.haq I.7. -135,/91, whigh
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mzthod i3 vo e understond as us:d in 8UF SunBELQUent Telersnoes
Lo melting polnt}, they consain such a lapge amcunt of wex aa
to render the windinge brittle and Lo make Ghe aerding of
paper-impregnated cables ALfTieult withogt teEaring the
Windinga. Furthepaores, of iRpreEnating temperatiives the
Vidcoslly of the khown Irpregnatlng composition 1z g0 low

that cerisus drsinage Toom Fhe cable tales ploze affoy

tnpregnation zod before the saturant S2comes aotid and thua
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the impulse strength of the finished eable is coisddepsh Iz
reducad.

It is an object of the presert invention fo provice
an fmpregnating compositlon the viaoonaity of which, at a

5 tempersfure s I1ttles ahowa 1z melting noint, is sufflefontly

high to prevent aspious drainags durdhs menifacnre o
asrvice and e’ whrops vigocosity at &hs lapregnating tempera-.
WIEs, around 120°C, 12 nod tos high to mrevent thorenpk
lmpregmatlon,

10 " We heve now Tound $hat o dnsulating ofl cmitaining

& proporéion of g gynthetic hyircearbon wax and, 1f desiped,
& proportlon of palyischutylens ani/or polyethylens hap o
hilgh melting roint, desirable plastic Eharactsriatics at low
temperaturez and a surflaientily high Viscosliy inmedimntely

15 gbovo itsimeliing point which vlecomity is comirollable

within wide Jimite. fuch & commoaltion may contain leas
weet Pom the same meltlng polnt entl nen-drainags charasteris- ﬁl"
tlza as kuown sRiurants =nd sonzeguently will Bhow reduoad .

shrinltsga on copllng and will result in reduced vold Formation

20 in She dislectric withk consaquent reduction of sassous L

ionlsatior and incressad csble lit'e,
Acocording o tha prezent invaniion = compesition For
the imprsghation of fibyous materisl far the insula;inn
of the condustorg of pshles op cendsngsry compriess an _
25 insulating oil and . s s¥athetic hydvocarbon wax with or witheont . o o
DolFi eobutyrlone aannr roliyathylene, ' .
_ The synthetiz hydrosarbor weor is'a.wax o’ hign m&lﬁing
.painm gbove £5°0 =nd préferﬂbly betweon 85° ang ;20“5., and
of Low dlelsctric losa, A axampis-@f & Suitable smynthetio

Ao Wax ‘la thai known wnder the 4pads wama "Juper Hard Wex Kol 105Y, -
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- .00 waX has # welting point of 1CBA10°C, and s a producs

of the Fischer Tropach prevess, This wax hss an averags
Eolaeular weisht of shout 600 corresporiding £o C#D ard its
boildng solnt unden vacuum is showe 450°0. & farther example
of & salitabls synthetls wex 1o 3 synthetle wex produced b
the hydrogonation of Iegn dsburated naturally o~cuf§%g
Dyarocartons,

#oatill fupther example of 2 suitable synthetic wax Is
Thai wrown under the Teade Marlk ”ALGDHRX?“ Delneg & polyebhylens
wax having Wwolecular welghts of from 2,@50 ta 3,000 and from
5,000 to 6,000,

‘Phe proportion of po_yiaDhJ t¥lene and/or tolyethylens in
The impregnating ecomposliion, when employed, will depend uron
The molecular welght of the polymer. Thus when low molecnlar
walght polyiscbutylans anifor rolyethylens ars tiaed, B.g. poly-
izsbutylens of apﬁrﬁximatn molecular welght 1200 known =a
Cronlite 32, or Polythene Grade E00,000 of apprexlnste moleewilar
welzht 2500, a proporticn of up to MY by welzht on the welght
of the Impregtating composition may be vzed., vWhen high moleenlap
welght polyleobutylens and/or polvethylens areréﬁyluyed, B.5.
polyisobutylene of approximste moleculsr welght 100,000, <he
proportlon of pulgmef ehould not, in general, sxcsed 1% by
waight ck the walght of the imp}agnating compogitlon,  The pro-
porci on of synthetle hydroeachbon wax ino the dmpregnating com-’
pcsition m&y be up bo BOY by welght and preferably. betwesn 157
and $0% by welght on the welght of .$he composlitiorn,

There may be *nciudeu in the composition 2 proportion
of petpolatum rosin o o.her Teains of ldéw. uie1ELtric luas,
srell proportlons DT cxdldetion irhibitors arad met&l deactivators
may also ba 1nnorpnnated in the Litpregnating ccmunsitian to
prevent oxldatlon or detariérat¢on thereof both during mean-

facture and 1n the finlshed cabla or condenser.
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The ilavention dneludey m Prooess for the manufaclura
of & ecemposisdon fopr cebla and condengar impregnstios As above
degoribad, which process suipriasa dissolving polyisobutylena
and/or polysthylane in a gynthetic hyﬂfucarbun wax prefapabiy
1n an incwt abposphers with agitation st ar slevated
tanwpsrature end theresfier BEALLE the insuMbing oll 4o the
mizxtire, Altprnatively asing the method of sanfsctare given
In Uenmdian Patont Sredification Mo, ,%
the polylecbutyizne my e dissolved in & aplvent end s
mixture o insulatingfoil and syntietic wrdrocarbon wax edded
thereto, the aclvent thenbeing removad,

The invention elss ingludes sables and condensers the
Mibpene Insulating layers whereor Bee - lxpraghatad witk a -
composition as ohove describsd.

The following is a deseription by way of gxample of

two methods of cerrying tha lrvention into effest,

TEANPLE 1
3BG grams of "Euper Hewd ez Hoo 109" heving a melting

- Doind of M08/110°0 ars meltod in an atmosphere of nitrogen

1n o stews-jacketsd vegsel mpnd tLe tomperatire then yatised

te 1LC70. 32,5 proams of pclyisoﬁutylane af moleculay weight
IC0,300 cut indo emell pieges » 8hout & lach cubes, are then
addad 4o the molten wax with coﬁtinuous dtirring, tae
temperature of 140°C, and the stmoaphere of nltrogen being
maintalned,. Whon all the polyiscbuiylene hee heen disaolved
€17.3 grams cf & ceble izsulsting cil of fow dialeetrlic loes
#nd wiscosity 900 Redwood seecnds at-£0°0 ape added to the
mixture and the whole stipred nrgll homogﬁqauus. " The

impregnating compositicn ig then allowed g ool to 11690

in the atmosphero of nitrogan and Tinaily'ronm of f inbo sultable
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cahteiners, The final compound kad a Tibelohds dogp

poing off arowsmd 97°0,

ERAMZTE L

The method of ramufacture given .im .[Cenadisn Tateni
Y e .. :
Specilication Wo. 5BRE3E, 12 hers followed. 8.5 gprame

of polyizobutylena are oul into emall Bieoces anl dissolved in
225 grame redistillsd petroloum spleit {boldiing renme 120°
to 10°Q0, ) 6175 grvams of a cable insulating cii,vizcosity
500 Redwood seconds ot ED“G., are then mixzed wish 380 gpams
of Wiuper Hard Wax Ko, 105" and hald =% L20°0, , 1n & vesael
WRRAE RO, The polyischutyleone zclutlien ie then mixod
wlth the insulating ell and wax and $he mixturs olpenlated
=t 12070, , under raouum to the top of a tower whore the
mixture is broken up into droplets and slicwed to fall ta
the botiom of the towsr. davapabted stemn at M0%Q, i1s
blovm dn at the baze of the towsr =nd stesm end sclvent are
carried slong the vastum 1ins to bo gebeeguently ocondensad,
The imPPEgnatiﬁg coripoiticn eallaating =21 the kasa of the
tower is recireulated uniil ail the solvent has beaa removed
wher 14 13 paysed inte stovpags veagsla.
%o facilitate the pemoval of tud pstpoleum spirit it

ig desdranle tc allow 11qu11 to beild up in fhe base of ths

fowen ko o depih of akemt lfﬁrﬂ of the haight of the tewen

end the saturated steam is then bubbied ‘hroigh the liquid
which iz wreferably hsaﬁaa by indepsnden® staém colls
sentalning zeturased ateam zh 1L0°0, P ‘

4 typlea: aethed of imrregnating. s osble wlth the new
coppositlon 1s a3 foilowa, The milter lmpregnating:
oompoaltlion, which hag previcusly beon dried zod ﬂegasified

iz posged &l 1?9“&; A en Impreznatilon vassaq Lﬂnbﬂi wlinge
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the dried papsr-wound esble condector under wacuum., The
impregneting eompagition 13 allowed to peinaln coverlng the
ceble until lmpregnation ls cogplete when the whole is
cocled to 110°C., ths voousn hrcken and the iL@r&gﬂ&fed

sabls remsved and lead ghealked.

ELAMTLE 311

150 grams of "Super Hard Wax ¥o. 105", 950 zrame
celyisctutylens of molecular welght 1209 and 500 crame of
4 cable Insulativg oil of wlscosity 300 Bedwood seconds at
60%C. ave mixed together, The resulfing Jmpregnating

cotcosision kad & melting polnt of S4°4.

The dielzetric propertlas of 1mpféénating aonpoditions
made in aceosrdance with the present invention are pood at
21l temperatiares. The viécusity apove the fuelcon point
alf the compositleow 1z lnoressod asz thé.pernentage i
polylacbulbylene i3 lacreased and decreazed with insreasing

ainthetie wax content.




s . '
W f cr - o
5 4
b BHL248
The egbodiments af the ipvertion in wivdish an
grnziuslve propaTsy oo privilege iz cigimed awc dafined

£23 follows:

1, & composibicn for thse impregnacibn ol fibrows
materlal for the insulatian of the comiuctors of cables
whleh composition eomprises an Inaulating =11 containing
up to 60F by weight of the welght of the final composition
ot a synthetic Macher Tragsch nydrocarbon wax of melitdng

point batwsen 85° and 120°C. and of low cielectrde lozs.

. A compozition as clalmed in staim @ wherein

the Fischer Tropsch wax 1 produssd in g rrocesz: involving
the eataiytle synthesls ol nydrocarhons and hag a melting

point of 1CEA110°0, an average molecular welght of about

E00 corresponding to PAQ and a Dollirg polnt utder vaommm

of above 460°0,

3. A coposlticn for the depresnatlon of fibrous
material f'or the lnsulation of the eonductovs of cables
which composiltion comprizes am ingpulating oll coubaining
up to G0F by welght of thie weight of the final conposltlon
6f a gynthatlc Pischerp Trogsch hydrecarben wax of mEltimg..
pednt bebwesn B35° and - 120°C ang of low cielectrig lsea,
fogether with from 1% to #Gﬁ by welghs of the weight of

the final compositlon of at least one gompound. 2dlected

frew the grows cﬂnaisting of polyisobuszyisne ang polyathylene,




. P o, .
' Ly

. 1 #BBL4 8
&, & composivion for the dimpresgnation of fibrous

material for the insulation of the conduciors of oabies

Which compositionr compriscs an insulating vil snd Trom

15% Lo OD% by welght ol the weight of the Tinmal compoaiiion

of a synthetic Flschar Tropach hydrasazbon wax of melting

point bevweer 25° &nd 120°C and of low dicleciriz ioss, i
Together with up $o 308 by welght of the welght of the

fimal compozition of petrolatumn,

W I

. A vomposlticn for the in@regnat;UU of fibrvws
maberisl for the insglatinn of the condustosrs of ssbles
which composltion comprizes an insulating oil and from

15% o GDF by welghl: of the weight of the final compositicn

of a syuthetle Flseher Tropsch hydrooarbon was of meiting

zplut batween 85° snd 120°0, apd or low.ﬁielect?iﬂ tosz,
tozather with up o 40% by welght of the weicht of &he
final compoaition of rosin.

f. A compoadblon for bLhe lmpregnatlon of fibrous
matexial for the lapulablion of thes conduotovs of oables
which cempositlon rcomgricas én inzulabing oll contalning
“ap b0 6% by weizht of the welght of the final énmpusitinn
of & sycthetlc Fischer Tropech Fvdwocarbon wex of Meling
polng vebween 5% and 120°0. and of loiw-dlelectrde lass,

sozathep with from 1% to AW0F by weighs of the walght of

- . the finszl ccmpcaiﬁian of At least. ovue pompound zelectad
from the grone conglsting of polyiﬂobutylene_a;d polyethylane
and up to 40 by welsht of the wedght of the Final . _ 1;'

composition of petrolatim,
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7. A cempozitlon fur the impressgnztion of Tibvous
mauerial for fhe Inaulation of the GOnductﬁrs of cableg
whish compoaltlon comprizss an insclating oil containing
up Lo G0% by welght of the welght of the final composition
of a synthetlie ¥iecher Trovsch hydvocarbon wax of maltias
paing botyieen 85° anﬁ 12¢7¢, and of low dielectrlc lesae,
wogether with frow i% to £C2 by welght of the welshi of iha
Final compcsltlon of st least onz comoound ®lected Cron

the grosp conslating of pelylsooulylens and pelyethylens
and up to 402 be weight of the welsht of the Tinal

composttion of roaln.




