COVERED CABLE ASSEMBLI ES AND METHODS AND SYSTEMS FOR FORM NG THE SAME Fi el d
of the Invention [001] The present invention relates to electrical cables
and. nor VAPV #Farly to covers for electrical cabl esPRASAY0/020308

oi | -inpregnat ed paper insulation. Background of the Invention [002] Covers
are comonly enployed to protect or shield electrical power cables and
connections (e.g.. |low voltage cables up to about 1000V and nedi um vol t age
cables up to about 65 kV). One application for such covers is for splice
connections of netal -sheat hed paper-insul ated cabl es such as
paper-insul ated | ead cable (PILC). A PILC typically includes at |east one
conductor surrounded by an oil-inpregnated paper insulation |layer and a

| ead sheath surrounding the conductor and insulation |ayer. Alternatively
the netal sheath nay be formed of alum num In sonme cases it is necessan to
contain the oil. It is known to use a heat shi nkabl e sl eeve made of a

pol yner t haCQBEREALEASIL ASHESABEXDD 2D METHO RS WNIERY SIS OB uch heat
shri nkabl e sl eeves incl ude heabFORNINGAHME SeiMEbarri er tubes (OBT)
avai l abl e from Tyco El ectronics Corporation of Fuquay-Varina. NC The

sl eeve is placed over the oil inpregnated paper and heat is applied to
contract the sleeve about the i ny 1 Mastic or other seal ant

mat eri al may u I i e { b sur -adequat e sea
and ContainngﬁﬁloﬁﬁgH3&8??&n§§§ﬁ§$%6%¢”¥%%%%%g%ﬁ5?%@’?B§§%Q1%%§gd?%g to
enbodi megiss Qf ctebeicpr @denthal iny eftinphdacavepednadbioa. assenbh incl udes a
cable and a sealing assenbly. The cable includes a netal sheath and a cable
core. The netal sheath has a sheath term nal edge defining a sheath

opening. The cable core extergds, throuah & he netal sheath. The cable core

i ncl udes an el ectri cal conducfor“%wm#%wrrni;ﬂpregnated paper insulation

| ayer surroupgh2ng Cohersetesinimedl espnade tdprotednostii@ndrercabieaoelsect i on
of the cable core extends through the sheath openi ng and beyond the sheath

t er m nakn@eyeectite (egaldnyolsasssableyup edbode 008N aid medpmvetagatibles ugéal i ng

mastic and a-pkessure retention tape, Th pik barrier tube rrounds the
ot endedbguds BVt Goh b it €8S e D Tkl LRl il B SRS Lo

the sheapkhrtigfumtadabedgaciantH¥enlsapedpaidtder PafC)t hepmet ahicahealhidand t he
oil barrier tube adjacent the sheath term nal edge to effect an oil barrier
at least one conductor surrounded by an oil-impregnated paper insulation layer, and a lead
sheath surrounding the conductor and insulation layer. Alternatively, the metal sheath may be
formed ot aluminum. In some cases, it is necessary to contain the oil. It is known to use a
heat shrinkable sleeve made of a polymer that does not swell when exposed to the oil.
Examples of such heat shrinkable sleeves include heat shrinkable oil barrier tubes (OBT)
available from Tyco Electronics Corporation of Fuquay-Varina. NC. The sleeve is placed
over the oil impregnated paper and heat is applied to contract the sleeve about the insulation

layer. Mastic or other sealant material may be used at each end of the sleeve to ensure an

adequate seal and containment of the oil.

Summary of the Invention

[003] According to embodiments of the present invention, a covered cable assembly
includes a cable and a sealing assembly. The cable includes a metal sheath and a cable core.
The metal sheath has a sheath terminal edge defining a sheath opening. The cable core
extends through the metal sheath. The cable core includes an electrical conductor and an oil-

impregnated paper insulation layer surrounding the electrical conductor. An extended cable



seal between the netal sheath and the cable core at the sheath opening. The
pressure retention tape surrounds the sealing nastic to limt displacenent
of the se¥PIZAY/IEBSi c. [004] According to nmethod enbodi RERUS2ZHO02EES pr esent
invention a nmethod for formng a covered cable assenbly includes providing

a cabl ec&@%cﬂ@n%@T cfaca@Fet %}lxe éxtl%?és%%ﬂé!k sﬂe E%g&ﬁh ?{]cmeng{ QQﬁeaq]?f ining a

sheat h openin | e core exten h the

cabl e caari@mamedmdﬂng salirgl Bedniblc alcl w:i@mdxu@t @Em@ﬂdxbam &aling MakRgMAtLd paper
i nsul ation | ayer surroundln% the el ectrical conductor; wherein an extended
cabl e cBIRESUEREAGERNGEPS HAC A I il sevaorTdisthe mf@n@ﬁf Gtahks csffegtiPbpEifi ng and

beyond EGQI%H§H %@SL&IOL%Q&% nglg%go):l{q€? gr%td'[ 1(:{91151%5 e%ge an ]IdPlS POI IllJSnOt Pg an

oi | barrier® exten core SeCtI on SUC € oi

barrier nietliD@hé&xtH arEuRdsilbheiexirrdpdedald SeaOremsadtcddodio arpt M sgbariseal i ng
mastic to the cable such that the sealing mastic surrounds the cable about

t he shesashbetsieps Hwn@@llgsée@h@n@{)@rqaélmomttt horsatbfopehiag. r@haplegmm h and the

oil barrier. tube a th term.,na fect an. oil barrier
seal bef%%“ﬁnq%§811 ulsqh aﬁnaﬁ av%ungggpgp 8?8g§(ﬁ %q%éépﬁﬁgpenlng, and
appl yi ng a pr@ssunecs@ingnd n@hddaReddonsHs boMa g 4R iseakibAG MBGbd ¢t 0 11 mt
di spl acenent of the seal’ing mastic. [005] According to further enbodinents

of the preven chwvantablsrassenedy arcl ngis p@mldxmg a cgverichylizg: @albfit@ smmlh beliing a
met al outf sheat h, a h cabl e dlng an

T eat ri BafabRaRirL ARE Ph bl Bhie i S L a R e s SR s iR NEL I 12,

i ncl udegicr silatif, Ald da¥leQfor@ink lBaHo dnedlech i@ So RRED: 6N SWLaHcbRulepfRENt ed on
a respective one of the cable cores: a sealing mastic to be noun%ed on the

oi | bar mselrmtnmb@sx angupdeg thet d¢ctgdré aviiucoreffiaen aarxeiniedenbld @re swetbn

bet ween sheat.h ,and .t he ca Ie cores a nin the neta
oheat h b SIS EURT L b BN RO war CEunt BF SBoRg=Ronidefve t he
met al slrﬁ@Hat @echuala@hw Addst %o&ﬁtu‘?a%ﬁ%%améﬂ%é Sn RLREHALd Wbiddrb & fBA N

t ubul ar bod}- and configured to receive respective ones of the cable cores:
an |nsemmlnbmbEWOWhexmnsbtsmwenheﬂwha%mdgiaﬁmtunabunmnOMnﬂegga@ﬂmhggured to

be interposed he f| rst second and r ul ar f ers; .and a
or esour BERG: @it TS B 110 18 R G TSP 0T MR e rLERs HEHBbr o

limt digpla8eveMpsQoride ota! 1{1&91 §K@§t¥1 afid a{eQQﬁlmfmesdw&ehpm@ mhogi ment's of

t he present invention, a covered cable assenbl yi ncludes a cable, an

el ect ri cahingl mﬁnducﬂa@anmddmemﬁoﬁaamdwansbamemgsaﬁﬁenﬁhy:uﬁhﬁxﬁ@ﬁhée

|ncludes ﬁ net al sheat Q9V|n a sheat h term nal %d e defining alsheath

openi ng? 163 P§“‘(P§b5|“@ appiy ying a preSsure retention tape to surround the sea ing mastic to limait
displacement of the sealmg mastic.

[005] According to further embodiments of the present invention, a cover system for
covering a cable including a metal outer sheath and multiple cable cores, each cable core
including an electrical conductor surrounded by an oil-impregnated paper insulation,
includes: a plurality of oil barrier tubes each configured to be mounted on a respective one of
the cable cores: a sealing mastic to be mounted on the oil barrier tubes and the metal sheath to
effect an oil barrier seal between the metal sheath and the cable cores at an opening of the
metal sheath; an elastomeric breakout having a main tubular body to receive the metal sheath
and a plurality of tubular fingers integral with the main tubular body and configured to
receive respective ones of the cable cores; an insert member, the insert member having a
plurality of legs configured to be interposed between the first, second and third tubular
fingers; and a pressure retention tape to surround the breakout and the insert member to limit

displacement of the sealing mastic.

[006] According to embodiments of the present invention, a covered cable assembly
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core extending through the netal sheath the cable core including an

el ectrical conductor and an oil-inpregnated paper insulation |ayer
surroundi W@ 20H8888ct ri cal conductor. An extended cabl e PEGABS2ELO2I38H of t he
cabl e core extends through the sheath opening and beyond the sheath

term nallllC ng -Ji-{:]e ag le? {] aﬁ@l +1¥du88\ne %?llli"f%(}{gl 819(?”?6 1%[7 ags%n %Bunf lC’TC!Zan% the

el ectrica e sea asse inclu es an barrier tube a

connect @EludaBs tah@et@rmieaa h GENRE @lsBEatiPle@s Sl €dde@lcERtnicsht@p@penthe aatlla chgler i er
t ube surrounds the extended cable core section. The connector nastic

sur r oungse axidné@ng dyeschethe mestl shepeh. é@m@&we aﬁbldnlme?mcﬁlﬂfﬁlb%ﬂ epresfuctoy ped

adj acent an.interface PQ connect. he, ol | rrier e to
ot oot AnC B Pr RERASE Tl e MR Bt vBMec TR ChlREky B esleldr o

retenti Qibld @apeseHbh 0BNdTablB@ ofcadth@danfohdicthe gt bfehingaind beesiende appgsed
end portions extending axially beyond the connector nastic. The first end

port i onteoviagl @qg‘; dihd ebidh@ﬁ%xgcmium@ wonerdetio maangdiondhs elegrea! éﬂddl}ﬁﬁltl on
overl aps,_and.adheres, bar.ri tio

D avi oo™ G84TE pegapbangbaS SR PoaihBisBr st rior nox Sver ed cabl e
assenbl Me%ﬁ@f@@ynﬂgn tDeemnedii MBS nde stSuRABRECAleddRY RABIE @PreUsi G, areover
system according to enbodi ments of the present invention. [008] Figures
22-32 |Mﬁms@oemeﬁwemhodwhamd@ﬂ@ﬁmgemmCﬁmWIhEme@ﬁbD@Hhent@amﬁlﬂﬁ@ pr esent

inventiop for for a covered cable se I rding to enmpodi ments of
e or SRR UG TBR P HSERY TS CBYS 8y R RE B trd R A S eHEb 0] REHFERGE t he
pr esent sy gRichoR colet @il c%ﬁ'n@?&%és@&ﬂe%’teﬂfon&‘@@gh FRAUSHEkatiBand MRRALE ON
[009] The present invention now w | described nore fully hereinafter

wi t h refiet ancecomol mma@sqb@@rmmtmylsregtmidm&amgﬁ |bn\wtﬂ|tbhc:®1meu®t masticyelhe
enbodlnﬁnts of the invention, are s n & drawi n e relative sizes
r egi BR5CBPHEN AYEEPHAY %Cg’eéeﬁéﬁg’(?rcgi“é?ftql@fl éh“aﬁff? e“fil‘ﬁoém?lh‘?/‘ a]ﬂ’%n may.
however ,, e erbadined;iga@ry,di fferent forms and should not be construed as
limted to the enbodinents set forth herein: rather these enbodi nents are
provided so that this disclosure will be thorough and conplete, and w |

fully convey the scope of the_invention hose skilled in the art. [0010]
It will be understood thati%#ﬁﬂbﬁ%ﬂﬂﬂﬂbiéiﬁkﬁﬁﬂﬂmﬁét second etc. may be
used herein foR7AeRELI-Qe YRR S ENRRYS: £ Qrb%t\%leﬁ%% eRSsch@yers and/ or

sections theseel enénts, conponents, regions ayers and/or sections should
not be didcmdhxegdtobzwlioldeﬁmti ef s present invention using a cover system according to

embodiments of the present invention.
[008] Figures 22-32 illustrate methods according to further embodiments of the
present invention for forming a covered cable assembly according to embodiments of the

present invention using a cover system according to embodiments of the present invention.

Detailed Description of Embodiments of the Invention

[009] The present invention now will be described more fully hereinatter with
reference to the accompanying drawings, in which illustrative embodiments of the invention
are shown. In the drawings, the relative sizes of regions or features may be exaggerated for
clarity. This invention may, however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art.

[0010] It will be understood that, although the terms first. second, etc. may be used

herein to describe various elements, components, regions, layers and/or sections, these
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These terns are only used to distinguish one el enent conponent, region,
| ayer or section from another region, |ayer or section. Thus, a first
el enent, worzpowvisaiss regi on, |ayer or section discussed Pperasaonkacobe
termed a second el errent corrponent regi on, Iayer or section w thout
departi fromt ach| n

rel ati \Fégj{leé}I%OIng fRH" éeol%%n%aé?lﬁ'ang/'ogaﬁc \%IStS iopid fic 4 nr(])R 'bgﬂj,nl%g(%}}l es?Pe%'s a'l' | y

the i kﬁlesmmpﬁmlb%%dusfé@rt@Uﬁtlﬂ&lﬁslﬁ@fe%lé}ﬁexﬁQ&fﬁﬁpo@%htofbctdm di@SlCd’Ilsbﬁmmne
el ement or feature's relationship to another element(s) or feature(s) as

i | | ust rfagrednotherthgion; lgyares sedtionwillks, befireirriesnet RN RomaRT. TS [5aET &l | y

relative ter t end . rent orien f the

devi ce Sieﬁ“(ipsgs% egid?é?? W%‘ﬁgbﬁ%é ﬁtai ‘@89%@8? SPIRRPaEt 181‘311%¥ eg?eztogd in the
figur essect'f&{“ﬁm V\}?altlh?f fibREhE RMEGRed &Y thbgrebdiBunRstibs turned over, el ements
described as " "beneat h" ofher el ements or features woul d then be

oriented " aud)()bl] Smleald)y redativeltensnsiwhaes "Hesatthi. §€10‘FHU'§O\D¢1" 'ék@\naﬁl appert er m

"bel ow' enconpass [ t Th

iy be BEHBE S B GHTCRE e O ATIS0 SEOEGRP A BORGY 05 A Bs) GH T he

spat al . t15§4 I?ié {ovﬁoq{%§€1r'el1ﬁh@§)%1 ‘f@a@tqe{&?'é@ﬂﬂsﬁzﬁ@@ﬁﬂ'h@thegle@CRQﬂg'b@g| y. [0012]
use erel singular forns a are intended to

[ ncI udautdbstq@Iduhalthé matm laslatek It<;1nurmi@mw@xcptoe@sbmpsisahfé@emtdﬁ@mmges off t

will be further understood that. the terns "i.nclu "o

"incl udﬂlﬁﬂe‘l%@/‘lﬁ OF 86%‘1“?%‘1‘%‘?3d‘“%%ﬂ“&é@atai“ﬂn fiﬁlflgteg blé@ffg Ug’éﬁsi gﬂf speci fy
the presg %EE éﬁ@\t edinf tﬁ@huuﬁ§1s {EBA8L S, cIShERS deRshal honsiglesrent s, and/ or
conmponent s “but do not precl tide the presence or addition of one or nore

ot her f@ahesiesothémdegensor Steps wapethat bonsented &rbent'sthe odwpelneants or and/ or

groups thereof. It wll eundesodthat wh f dt
as bei nigatugssniet-de e\c?lmp?%blﬁeﬁ%cﬁ’e %o C&HSP‘?‘P@FPBS? B%gﬁs O%Fi“aﬂ%kcs’fb%’%a?%‘rcgt I yo

connect l?eq‘oxgr TBQ <pxll<_eéjmt19 bt B em iRehy 1§4t Qttate@ foob B ﬁroYl%n 'oﬂgnt@ﬂlﬁ RiSheRy be
and/ o ﬂ‘f‘

present. her el n, term includes an} a

conbi naslpa@alﬂ& 1@fat1®aelesrmpnm esedﬂmtelnmmsmoad&tcecdthSt ed i tems [ 0013] UnI ess
ot herwi se defi ned all terns (incl ud| ng technical and scientific ns)
uiefjl herei n WAYY phuseddwecindbnfipng!l é‘s%ﬁﬁ‘rﬁml%ﬁ 'GRde 1&’68@“55/} cgrig e rdi nary
ski iht

under Sttgggmx %{)lntlstgs \Y\Ql %Qh-:ts?é‘am%s@f( &?&h 3\ 19NG3 wil b be filer Bt NG

erns such as ‘t hose Ined I n common y used dictionaries,
shoul d e tdrAtsenpnrieed "@sniravs Ngnauddahmngort kamprisingdndicatuent inhish t hei r
meaning in the context of this specification and the relevant art and w |l
specification, specify the presence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof. It will be
understood that when an element is referred to as being "connected" or "coupled” to another
element, it can be directly connected or coupled to the other element or intervening elements
may be present. As used herein, the term "and/or" includes any and all combinations of one
or more of the associated listed items.
[0013] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. It will be further understood that terms, such as those
defined in commonly used dictionaries, should be interpreted as having a meaning that is

consistent with their meaning in the context of this specification and the relevant art and will

not be interpreted in an idealized or overly formal sense unless expressly so defined herein.



not be interpreted in an idealized or overly formal sense unl ess expressly
so defined herein.[0014] As used herein "cold shrink™ or "cold shrink
cover" neaotmeBosshe cover or conponent can be shrunk ecTasaewmeddesl about
a substrate (e.g.. a cable) wthout requiring the use of applied heat.

I R G L R T

enbodi ment s | he" cover systen1101

can be g ‘%@n&lﬁ cBQB@El%uﬁl@Mﬁémﬁ%@@Hﬁlet %Qabﬁfatesd}% daBlrhv@thber RduirihRenecover
assenbly can be a coldapplied transition jolnt about a connection

betmeenwanfqnﬂmdanMaln|ng cable 30 having a netal sheath and an

oi |l -inpregn __paper insul atj di d
more dot o IBEBWNES 7T s ohGRrol - canlS LSSErINy TOSTER §Fe 21) I some
enmbodi ment 5 hARs 60ME HrS¥RtigentiBl 1§ shoRhaNéE&d ﬁ‘é cBv &rsest%qlﬂ@ggﬁi bi‘ edab
conponents t'or 'subseduent assenbh by an installer (e;g.. a field installer)

usi ng aonﬁhhodmanﬂﬂﬂcﬂObeﬂﬂhwnenﬂhg@@@lGHh@hex@&bkmﬂﬂ@l@%@@mhaad@dfm

illustrated is a three- ghase cable including three ele g conduct ors
32. whiaPRliphijasdiqgpre b agRYNSHPE ABME AR @H.C&Ptaguw% ﬁmé“%waf%y be

solid o, g aﬁ@gﬁfgﬂ u'ﬁg%an&@@gt 6% uBfioh Snd HbERURAR DY 68, L:aRRAGLNG,

0|I-|npre na I"nsu ion |aye e ol l 1 npregnating each |ayer

34 may QB6reaRhil Siélld\ahb €ord & couehl @dletasiniigy ah3 oFiburdR Nespeaahd srebadtahtsscr een
36 may surround each paper |ayer 34. A netal sheath 38 surrounds the three
conducttbe s0B32 systwh [L8L 1S mrerigled Ai:%@lredmlgaaeé ks oBpPIAtNOR B SEHE et al  sheat h

ggp;fl ﬁ?ltsﬁeniﬂéﬁ |an “Etﬁped C’tpe %aig)mst%\ el)rrLla w a m;% ld},(sc(lﬁ%cﬂé& q to as a

ctord inents the netal

sheath 38 i sjohog }”HQ: @Eleajwﬂlml)ﬁs pmlsmea [sCa ﬂl]ﬁe%lqﬁhsa?&ibwhéﬂﬂﬂd?en"ehe net al
sheat h 38. [001 ] Theafolynerlc cable 60 (Figure 13) includes three

conduct decriGR comhciors ﬂduﬁu@@\b?ﬂaﬂﬁé§bé@tﬁv@bb0hmﬁ@¢ﬁéclﬁgwpa@t@ﬁi64 and

a respective nm con eIa on . t.al shle d
coIIectW@bP?“ﬁ@ﬁFéHW&g Hﬁ‘Pgsg“ﬁynoﬂn l?ﬁgfﬁxml\e @Xngﬁonﬁ?40unds
the sh'ﬁ d 111?1“%01161%\61[520113116 oﬂh%p@@!‘ﬁ@ﬁnéé’aﬁﬁemeg-glnia'i‘(BElzlge§ul¥alﬂfe&ﬁ | $uehuk ar oil
barrier p B . an electrically conductive netal mesh 114. a dua

| ayer n@mﬁneﬁ:altoape\ ﬂﬁ]sﬁectla’e wiemt Iscieapd6 &b suaoumgl daclhanper syendbst Aoengt@BM) i nsert
120. mastic patches 122. 124. 126. breakout 130 (initiall ted on a
mai n hotlgaiSS ag0wMls thhihees qunﬁb‘é?lsﬁgl eRlFE LY BSﬁ\CCOé&Iﬁaé(P ST %Pgr?%ﬁ%lﬂ“é’ t ape

140. -a t%gﬂ%?zﬁéﬁgna% %%%‘\%’legd ERLENMHAR: LARE30LAZy b cHhmbhi LiaREed Aftas Apdpepul ar

cold shrin
insulated lead cable (PILC). According to other embodiments, the metal sheath 38 is formed
of aluminum. A polymeric jacket 39 surrounds the metal sheath 38.

[0017] The polymeric cable 60 (Figure 13) includes three conductors 62, each
surrounded by a respective polymeric insulation 64 and a respective semiconductive
elastomer 66. A metal shield layer 68 collectively surrounds the conductors 62. A polymeric
jacket 69 surrounds the shield layer 68.

[0018] The cover system 101 includes three tubular oil barrier tubes (OBTs), an
electrically conductive metal mesh 114, a dual layer mastic tape 116, a vinyl tape 118, an oil
barrier mastic (OBM) insert 120, mastic patches 122, 124, 126, a breakout 130 (initially
mounted on a main holdout 133 and three finger holdouts 135), a dual layer mastic tape 140,
a connector pressure retention tape 142, a vinyl tape 144, a tubular cold shrink joint (CSJ)
body 146 (initially mounted on a holdout 147). a spacer or insert member 150, and a breakout

pressure retention tape 154.
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body 146 (initially nounted on a hol dout 147). a spacer or insert menber
150. and g hreakout pressure retention tape 154.[0019] Each OBT 110 (Figure
2) may be" Pt HEGSBr any suitable material. According tof §3ﬁ§2@1%6%9%nts

each OBT 110 is forned of an electrically insulative material and may

include an el @ﬁ@ 'E%@th@BWNMQ&%T%%%%%%%\ %Ya%ﬁel A c%rogfn

sone enbodi nts eac an electrita expan ab e ma“er aI

whi ch nmay sdee anbeliasheneich ©BR 8 isgbrmQui ftaakl & nhatl eﬁxisalasnéﬁfatdlﬂaeargﬂiﬁ\ may
i ncl ude EPDM neoprene. butyl or pol yurethane. Each OBT 110 may be
i ni tial IelvAsARteaer idgnlly Cﬁ&¢%ﬁ@ sqRis eI B Ay erTHE An oh erotdiBg Wa%@”ﬁe formed of

any sui te?“’}%l ﬁzzl%Esegéc%l (%B’ﬁ(l\’g% E@gf {in §8ﬂ?a1§”?§9nc{r%1%t1%atena‘? cg%ue;[x ga;l,}]et he

formed o astic wt ace A4S R ey a

OBT 110 ela[s@yﬁ%@x}: nlheidlr 8akailé mh&GialsHbgthe €8 Tslmayl dcRidd EPEQ), 1&6@946&1@%&\@ offi n
tubul ar body 132 and three circunferentially distributed tubular fingers
134 int @gh@leﬂwn@hE@ﬂeO@& Hﬂbn@ybel@zla Ym@tmr@ﬂmho d@@ (n@tys penk okhieed of any

o1 2 SR AR 08 BB TR R LTS Dt eB At B o o™
br eakoutyo3Qtsiase fo‘i’xﬁﬁ@@f @Tﬁst@enw Bh astirslllvti@xrandallig ms el h@ln SEeIBEBI(AN
el astoneric material. Suitable materials may include EPDM neoprene. but\l

or pol yur et h4#B0] The bhrakalgut3d (Fmres 85 1Zayd B8CH orxhelds omaaniubslar babl 82

t ., A d to. i th Idot 135 are for of
ol ast 1 o 208 e et el BT EENE \RGCs erg 158 | Sate SHbaH, HERCS R hol dout
133 i s apspida@bhvi 30Nt el davss ’m[\qggéﬂ gﬁ%&bxaﬁ/&&&?dlq“% scln?eyﬁﬁbm§1€ﬁt9 tapes

116 (Figure 6A). 140 (Figure 14) includes an inner [ayer of sealing mastic
carri ed tigybrazkoout Hr isolpstcr cltap ednstld:ealyensuheftnamleeémét Accodtrertb abme The i nner

| ayer is eformable Si s nt to chemc attack fromoil, and resistant
to m gr &PEAIEP S berbput daé@imem abﬁfaéwalﬂwépm@aweb@t@m@eq heagiapy

el ongat e kRGP 1l ?a 1é§1“tabjre491a’te 2R 58! I&@i{@é gppRE 'ﬁ@?}n APguaYGh that When

wr apped upon itself, the inner Tayer "of nastic Wi se with itself.

Sui t abl @odu&lthalnayﬁhe frelsibine 183PES mmybd fachedlel irmpesalss ndlltcﬁﬁll osesbrdingth S.

Pat ent Application Publication No. 2008/ 0277139 A L the di sclosure of which
i s i ncofPpydr aneadinsnisi helpldastsehddriee onggd phBlREIINAD arelgese hiisente tapes may

i ncl Ude.ﬁ%ggxdﬁx%aés \%é e&x%ggm@{x@ l(l%tixo? ouli? gyacb%ilEgegtﬁgkg@ k&éi\g" rporation.

[ 0022] com ressure’ret en I on ure may i ncl ude
any suitabl e[gif Eaaxabigtawtm ﬂ@xe$@ﬂ1|s!1@@péﬁpﬁ$ (FMQ@%%W&(@\&Q@M%H@Q@E@EM S

t he connector
an inner layer of sealing mastic carried by an outer substrate or layer of an elastic material.
The inner layer is deformable, resistant to chemical attack from oil, and resistant to migration
of oil therethrough. The outer layer can be elastically elongated. Each tape 116, 140 is a self-
amalgamating tape such that, when wrapped upon itself, the inner layer of mastic will fuse
with itself. Suitable dual layer mastic tapes may include tapes as disclosed in U.S. Patent
Application Publication No. 2008/0277139 A1, the disclosure of which is incorporated herein
by reference. Suitable dual layer mastic tapes may include the EPPA-225 tape available from
Tvco Electronics Corporation.

[0022] The connector pressure retention tape 142 (Figure 15) may include any

suitable self-amalgamating sealing tape. According to some embodiments, the connector
pressure retention tape 142 includes a silicone tape impregnated with a substrate (in some

embodiments, a fabric mesh) that limits the permitted extent of elongation of the tape 142. In

some embodiments, elongation of the tape 142 is limited to from about 5 to 25%. Suitable
g p



pressure retention tape 142 includes a silicone tape inpregnated vvith a
substrate in sone_enbodi nents a fabric nmesh) that limts the per

extent of%W I8H)d)§?q88n of the tape 142. In sonme enbodi nen?gT@tsam@Pq38§t of t he
tape 142 is limted to fromabout 5 to 25% Suitabl econnector pressure

retenti %nt&F&%léE@a{m@@twﬁages%}%ggtd%g@@mg hh ke ag%%fé Mﬁotg%tectrom cs

Cor poration 23] The OBM I hsert ures e fornmed of
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Sui tabl e mastic materlaswnc rrastlc avai

El ect r onlubtsr Gt hdsrat dtﬁﬂtubb@@@ﬁﬂludﬁ hetaasbbes. pat omg idsd. 120240 ucﬂeg@néézl gures
7-9) may be forned of any suitable sealing mastic and. according to some
enbodi mEstgally plapgrwals wileasH@04dmaedrat beir Ainepsndsiiad OBMInivswinlly SRcedhe
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mat er i aI@mPJa@mCSJ body 146 may |ncI ude a tubul ar el astoneric.
el ectrical i nsul ative |layer and one or nore internal electrically
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nat er i al@{ﬂfts&hﬁmwbﬁgﬁ‘ﬁc%@ héd B2, 'lmllug%te%eln'eﬁgp% Eﬁt%!ptggﬁtb&@r exanpl e.
The CSJ bod}' 146 can be initially nounted on a dout 147. [0026] The

spacer or i ndev2S]ndwiiey] blﬁ@ 1¢figignes 178A41886) nrra)bebaé afipruredleafonstruxtipn

suitabl e resilient bIe mat r|aI to sorre enbowrentsthe
i nsert REAHEE T%O —tl% (Ifjg 316 Ay 18¢ ngt %H@ﬁf '108}3}1&1 lecgigallyppsalative

el ast 0”@5}'6? alb ey dteﬁtéeWm'af‘@lleHﬁga gis@bﬁt&ﬂ@um\@@){}t ﬂ%t@\%‘x@f&@@ﬂ%ﬁt LEPDM
rubber, silicone rubber butyl rubbéer or nitrile Tubber ordlngto sone
embodi meht st tdreonmmaléng eha‘emrtoelrstzib%s hasvidingwtiutrical dficldinashil britlyink thet he range
of from ?bout 30 to 100 psi. and, in sone enbqdi nents from about. 68 to 76

psi . ThélSCHEHY Sfﬁ’é‘n‘f?é]td“‘itﬁ@ IYREY S48 of ﬁltee‘@bljéﬁ@r%q | HBPEHERe Iy or18oCPEi ned
al ong t fit)%h\r 15ORGL iR s@iﬂ%ngh‘t%‘émfﬁtr ee\QBtpPE'blﬁtes(E@lcl?o%\ qb? B8’hy b% %)t%z The

br eakout pT essure retention ta e an sul tabl e se ama gamat i ng
mounted on a holdout 147.

[0026] The spacer or insert member 150 (Figures 18A-18C) may be formed of any
suitable resiliently deformable material. According to some embodiments, the insert member
150 is formed of an elastomeric material. Suitable elastomeric materials may include
ethylene-propylene-diene-monomer (EPDM) rubber, silicone rubber, butyl rubber or nitrile
rubber. According to some embodiments, the insert member 130 has a modulus of elasticity
in the range of from about 30 to 100 psi and, in some embodiments, from about 68 to 76 psi.
The insert member 150 includes three generally planar legs 152 joined along their inner ends
and circumferentially spaced apart.

[0027] The breakout pressure retention tape 154 may be any suitable self-
amalgamating tape. According to some embodiments, the tape 154 is a fusible silicone tape.
In some embodiments, the tape 154 has a maximum elastic elongation in the range of from
about 50 to 600% and, in some embodiments, from about 50 to 200%. Suitable tapes for the

tape 154 may include MVFT tape available from Tyco Electronics Corporation, for example.



tape. According to sone enbodi nents the tape 154 is a fusible silicone

tape. In s§ ?nbodlnents the tape 154 has a HBX|nun1eIa% }%¥elpq§ation in
t he range 1% 8M33bout 50 to 600% and. in sone enbodi mefit PG Ut 50

to 200% Suitable tapes for the tape 154 may include MFT tape available
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invention, as discussed in further detail below However it wll be
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38 has a terminal edge 38A defining an end opening 38B through which

ext endedutsegudngngridmedpriohe nbirkbiag clabtanedrs$040 sextvendligh00BD]EAd shown in
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inch (20mm and 1.2 inches (30mm). [0031] shown™in Figure 3. the neta

sheat h bpehins38B dppech ﬁb@ht\&h@d%ptlc@s Qud hhd thate dable coetsdl exest. 114
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wr apped a oUt ts nmastic war d) .

The t apeadblioy erdoapsenandinemnt.akd gape@t haod ldnhe d’f&iea{ eel hueamh) @&canﬂ)nﬁzlﬂﬁ OBT
sem conductive section HOA According to sone enbodi nents the tape 116
over | ap8nd he indral>WmBath 38 a distance O beyond the netal mesh 114 in the

range of fr O%(ﬁ??k% SRO\%xiéxp?pfu ?Mxe %1}%3‘(29 75{ PE 15(\\1‘121?7}‘98&13'&\9(38@@ gltsgﬁsoms

enbodi nent s over Sec ' stance
beyond tihe tHyehahl 1ﬁ8§1h1lmc@ntaﬂtsttlhtee\fp@ﬁgﬁ)(ﬁﬁoﬁsl’cﬁWhéillﬂ@ﬂeﬂ sdeeB 36ABM(EBFY) to

5 inch élSnn) According t
and contacts the metal sheath 38 and the semiconductive section 110A of'each OBT 110.

[0032] Referring to Figure 4, the dual layer mastic tape 116 is wrapped about the
metal mesh 114 with its mastic layer down (i.e.. inward). The tape 116 overlaps and contacts
each of the metal sheath 38 and the OBT semiconductive section 110A. According to some
embodiments, the tape 116 overlaps the metal sheath 38 a distance C1 beyond the metal mesh
114 in the range of from about 0.2 inch (Smm) to 0.75 inch (19mm). According to some
embodiments, the tape 116 overlaps the OBT section 110A a distance C2 beyond the metal
mesh 114 in the range of from about 0.25 inch (19mm) to 0.5 inch (13mm). According to
some embodiments, the tape 116 is elastically elongated.

[0033] With reference to Figures SA and 3B, the OBM insert 120 is mounted in the
crotch of the cable cores 40 such that each leg 120A is interposed between respective adjacent
ones of the cable cores 40. Then, as shown in Figures 6 A and 6B, each 120A is wrapped
clockwise around the adjacent cable core 40 such that the free edge of each leg 120A merges

with the adjacent leg 120A.



sone enbodi ments the tape 116 is elastically elongated. [0033] Wth
reference to Figures 5A and SB. the OBMinsert 120 is nmounted in the crotch

of the ca¥PS'WIBEES40 such that each | eg 120A is inter p8SEFSBUORRBAS
respective adjacent ones of the cable cores 40. Then, as shown in Figures
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120 (Figure 9). The vinyl tape 118 is then wapped about the distal edge of
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the masti.c ch 122.overl|l aps the. netal sheath 3 di stance D (Figure 7)
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pre-activated by twi sting the holdouts 135 in the fingers 134 of the
br eakouPa8% H< addn: fepPeel yily - ©yrdipatcedbeperen e rd-Awich gl ) msl @éut s

135. Twishing, e hol douts 135 distributes the |ubricant between the

hol dout s §5 and the fingers 134 so that the hol douts 135 can be nore
easily slid §0338] Mie vinthr Hoddpect3@ntBerd-kaipates bl-34istih0@6]oldhies byeakout
130. with the holdouts 133. 135 still installed therein is slid over the
cabl e cdrdinzy Lt thnaraiqye 134pt dovdriadigoedlthahgoiist vilghrapie thenger s 134.

The vin 18 h vent th reakout. 1 f rom bei ht on
o o AR S B SRR 588 BB SR BB TR YR
crotch ahd tReingaR! 18430 tas taiol@fuPPFihlR Hhe chiir MHe’kll aiadsjbngeke
hol douts 135 may be partially axially displaced or ejected as a result. In

this posingéroAd4he main body 132 of the breakout 130 overlaps the netal
treath 3 O T e DA e . L S S BB LA b
Then t heyabRQUlesLBZ kS tHaBIR\EBle cores 40 extend through the fingers 134. The vinyl tape
118 helps to prevent the breakout 130 from being caught on or disrupting the mastic patch
126. The breakout 130 is slid into the crotch of the cable 30 as far as possible and the pre-
activated finger holdouts 135 may be partially axially displaced or ejected as a result. In this
position, the main body 132 of the breakout 130 overlaps the metal sheath 38.

[0037] The finger holdouts 135 are then removed. permitting the fingers 134 to
contract and capture respective ones of the cable cores 40. Then, the holdout 133 is removed
from the main body 132 of the breakout 130, permitting the main body 132 to contract and
capture the crotch of the cable 30 and an end portion of the metal sheath 38 as shown in
Figure 12.

[0038] The following procedure can be executed for each of the cable cores 40 in
turn. The paper insulation 34 of a selected cable core 40 can be trimmed back as shown in
Figure 13 to expose a terminal section of the conductor 32. The conductor 32 is thereatter
mechanically and electrically connected to a corresponding conductor 32 of the polymeric

cable 60 by a connector 50. In some embodiments, the connector 50 is an oil stop connector



fromthe main body 132 of the breakout 130. permtting the main body 132 to
contract and capture the crotch of the cable 30 and an end portion of the
metal she¥PROBEBABSshown in Figure 12. [0038] The fol | oRCHE S8 e can
be executed for each of the cable cores 40 in turn. The paper insulation 34
of a selegte I r.Limed bac E 13 to
expose gglér%ﬁgg%kggggﬁgbog?ﬁfhggg%a %%%rogﬁ;&fﬁec%hﬁwﬁé%ﬂ’6%% é emng
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conductor 32 of the polyneric cabl e 60 by a connector 50. In sone

enbodi mepRuss the kenessimédtto thespnilucten 33i 62.st op connect or having a pair of

opposed bore 8.1 LS, ective es. of the ondu n
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be pr OV'céiﬁfécio@:ﬁQ\QHhrtﬁehﬁ@tl@gﬂ@ﬁ&\lQ(F@Qré th%e@%@qugt@ﬁ@u@dzont@axe da0R39] The
dual layer mastic tape 140 is then wapped about the cable core 40 and the

connect opresi0 anittle &tdmeecrmsw @ucslthm ticbotape {44 guerlepdedch of He dablseodedd arsl twund
onto the cabl e_ g nnect or 50 suc th t the tape 140 overlaps

each of SPHECOAB eAESF “ﬁﬁoéWBeFﬂ O@Bﬁﬁ@cﬂ@ﬁ“?d- AREOFRE %CWEmgﬁh%
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(Figure 14) in the range of out |nc inc
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a radia y conpressi ve tot nponen

stress bpasisehdl agy knadilley tapeeds@)oad @Qﬂ@imdé‘i \ﬁhQiMhpoﬂetEl; gur, % hb'@ t he
connector pressure retention tape 142 is then w apped over the connector
50. theSEbiecryicd mehe apiltthe tape 140. In some enbodi ments two conpl ete

h bl
50. Accor di ng i) donn CRRDRAE P U PR S G Gt BRT A% 8 ape 140

on eit hekaped ot hieheednn@tdr Sv.ahé afdse @?@ag%daﬂgtaég hey es stoﬂletehﬁ)oﬁgﬂélﬁ@t or 50
and the OBT 110. The tape 142 can thereby provi de a gasket-type seal to

pr event tW¢ geraplete ‘iahs @ﬁtm%tﬂiﬁ@élﬂeedémhﬂ aoueke calgE opreofl andéhaeshegoind0. t he
the tLhe ¢ ect t he OBT 110 under

| or nal Brash STpF ShbREBI TraErd 2036 e B0 CBHeL ShBbtIFERES  he
tape 14t fehdstdrhph, IeyloﬁJe@ Iag@acﬁf&e%% bhd RAhedidr RPRIHES OB TPEI0S 11384
radial |y conpressive | oad
142 can thereby provide a Uasket t} pe seal to prevent, limit or inhibit displacement or
extrusion of the mastic of the tape 140 away from the joint between the connector 50 and the
OBT 110 under internal pressure from the oil of the cable 30. In some embodiments. the tape
142 is elastically elongated such that it applies a persistent radially compressive load on the
underlying components after installation. According to some embodiments, the tape 142
overlaps each of the connector 50 and the OBT 110 a distance I1, 12 (Figure 15) in the range
of from about 0.8 inch (20mm) to 1.2 inches (30mm). According to some embodiments, the
tape 142 applies a persistent radially compressive load in the range of from about 40 to 26
psi.
[0041] The vinyl tape 144 is then wrapped over the connector pressure retention tape
142 as shown in Figure 16,
[0042] Figure 17 shows the cable 30 with all three cable cores 40 having been

connected to their associated polymeric cable 60 and prepared with the tapes 140, 142, 144.

A CSJ body 146, which may have been previously parked on the associated polymeric cable
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under | ying conponents after installation. According to sone enbodi nents the
tape 142 overl aps each of the connector 50 and the OBT 110 a distance |

12 (Fi gurWOZBY/83085 he ange of from about 0.8 inch (20mif TUS2910920308 hes
(30mm . According to sone enbodinents the tape 142 applies a persistent
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The vi nyl e connect o re retention

tape 14%oa§1$¢tmlttlactl-‘at>wtr@d3séa [&Q%tﬂxa& QU 8] ylﬂetﬁh@st@attottas4ctﬁbtteq>omnmd h all
three cable cores 40 having been connected to their associated pol yneric
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insul ation 64 of the polyneric cablé 60 and the OBT 110 (at a diStance from

t he t er mhdédie teeakoof fingre 184 eakout exponger 134) The CSJ body 146 thus spans
and encapsul at es .t e r d the es 40. 142. 144. A section
HOB of the éo%iélﬁﬁt%%gta Bégg% TR é’ér‘"i‘ s SRt coRsERTHSdy 146
and theubt%'mf; fttegﬁsrmtﬁénte%rﬁbrgsm &Q%ﬁ@né g%%lof%ﬁt@%t%%mtﬁe%

have been ithstalled on all three cab e cores 40 as shown in Figure 18A. the
i nsert mmmmentEEOwBBommsngadmyMwol$®eThéoishsbbfﬂhemﬁhhﬁhﬁmbnéo3& and the
breakout 130 as shown jn Figures 18A-18C. The | egs 152 of the_insert nenber
150 ar e [RRIPEFSS0EHeHerdiasapt %PGF aceatngpred 3png ﬁgett H@@rtée bapas ghide sWEFRd from

the Dasqs 0], (e ol LPARY & 3%l p B 130G QBT GOl SR DabOE £39) Lo

cl osel y "adj ac roxi hal ends of vin ta e 153

may be %atapeds ajaauttxttettﬁ 163 hB8SHebOrabged AFROhalchblys 6EGUERpLIRAEY RSkl temsrrber
150 in place. [0044] The breakout pressure retention tape 154 is then

wr apped lzdsgurcrabrs 18Bmpbisent s 50 (coIIectlver) t he cable cores 40

(col lectivel y- an end portion o homm in

i gur s 10a S0P guR BB tr BR e s it LRpETsEl OSSRt Cr P PEoe, sect i onal
view). ThRphARes dbdovertRPSheRgAIEs AN RURENER ) R dan andoRRhtfar of each
CSJ body 146 as well as the end portion of the netal sheath 38 and
contlnummSMwlgﬁhﬁgasHeneb@ﬂhgenm19hi@dd§3dﬁhgdwdﬁBusmthéﬂﬁabéwmﬁwn@verIaps

the CSJ bodi es. 146 .a d| tance (FI ure 19A) jn.the range of frogtapout
5in Cﬁlctsiﬁ?ﬁjr})on?l \1%\\ gpe( 86?@??1 cl%gihetes to an &nd portion oI each

CSJ body 146 as well as the end portion of the metal sheath 38 and continuously spans
therebetween. In some embodiments, the tape 154 overlaps the CSJ bodies 146 a distance J1
(Figure 19A) in the range of from about 0.5 inch (13mm) to 3 inches (73mm). According to
some embodiments, the tape 154 overlaps the metal sheath 38 beyond the breakout 130 by a
distance J2 (Figure 19A) in the range of from about 0.5 inch (13mm) to 3 inches (75mm).
The tape 154 provides a gasket-type seal to prevent, limit or inhibit displacement or extrusion
of the mastic 116, 120, 122, 124, 126 out of the breakout 130 and away from the joint
between the metal sheath 38 and the cable cores 40 under internal pressure from the oil of the
cable 30. The tape 154 is elastically elongated so that, once applied to the cable 30, the tape
154 continues to persistently apply a radially compressive load to the underlying components
(i.e., a hoop stress is retained in the tape 154.) This compressive loading deforms the insert
member 150 into intimate and compressive contact with and about the breakout fingers 134.
In this manner, the engagement and thereby the seal between each finger 134 and its
associated OBT 110 are maintained and reinforced. The insert member 150 remains solid but

conforms around the fingers 134 to prevent migration of mastic contained in the breakout 139
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sone enbodi nents the tape 154 overl aps the netal sheath 38 beyond the
breakout 130 by a distance J 2 (Figure 19A) in the range of from about 0.5
inch (13nkp 2 ‘@yﬁﬁches (75mm). The tape 154 provi des aP§ALi@910030588 seal to

prevent limt or inhibit displacenent or extrusion of the mastic 116. 120.
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the breakout 130 away fromthe netal sheath 38. The tape 154 al so serves to

relnforcéﬂth@eéﬁ@oésﬂcsmckanﬂkﬁﬁfo@mmaﬁhwﬁBTHmkanB@xeesusmnUud@im@h@f t he
section QE? e,to interna re fromthe oil of the cable 30.
Accor di hi- 6*oHE S ERpsitERt! %1 ptersy pafaﬁwu?%%waﬂ%@ﬁ%isgf e#t b adi al 1 y

conpr esﬁic\’eeaisésqg%mﬁh&th?e J@w&%n@fu th@&@fﬁon atm\éﬁel&%on Eﬁ%ﬁlehlé@tst he

foregoi ng manner a reliabl'e and robust stop seal can be for at the
j oi nt béteweblk 30he netal sheath 38 and the cable cores 40 and at the joint

bet ween each cablﬁ‘core 40£§nd its connector 50. The cover assenbl 102 can
serve to ret #0406} hbe epyersdcablieaspiminty d Aisp thetradeebe %Wéll"fjeldeff welfedbang Iﬁr gh oil

i nterna acREEPHULRS, nal{ﬁu{epqupé nHE hR?f% o t%) MG Soﬂoph&lwsﬁcgtl%f Safbe

pl acene € connection ower e evati on thai

cabl e 36one046] thtRRichbMesred8 callegotsseirabkd 60 and t Hﬁ!&ﬁ@@fsﬂl@a’t hie bgr ounded
shi el ded and rejacketed i n known manner for exanple Referring to Figure

20. groehqmpﬁé%rléﬁd@smm gureibdoconnmtt e ctabshipldinghineshdndtzppers) 68 bsf t he

Poorel n SRR Bt ine AN N8 eI 0 RS bATRRy B8 B Ba8 T om

the cl appmshfied bR 1HetiBine b@(mégn tR4nieNisealcbinendime akRuleribRAbled SR TIRNQWR) MY
be installed on the’joint between the shielding mésh and the polymeric
cabl es BOnt aFpntdntingleding the cover assembly 102, can be covered by a re-jacketing sleeve 166
(Figure 21), which overlaps the jacket 39. Suitable re-jacketing sleeves may include the
GelWrap Rejacketing Sleeve available from Tyco Electronics Corporation, for example.
[0047] With reference to Figure 32, a cover system 201 according to further
embodiments of the present invention is shown therein. The cover system 201 can be used to
form a cover assembly 202 as shown in Figure 32. The cover assembly 202 can be a cold-
applied transition joint about a connection between an oil-containing cable 70 having a metal
sheath and an oil-impregnated paper insulation and a polymeric cable 60 to form a covered
cable assembly 203. In some embodiments, the cover system 201 is provided as a pre-
packaged kit of components for subsequent assembly by an installer (e.g., a field installer)
using a method as described herein.
[0048] The cable 70 (Figure 22) as illustrated is a single-phase cable including a
conductor 72, an oil-impregnated paper insulation 74, a metal sheath 78, and a jacket 79

corresponding to components 32, 34, 38 and 39, respectively, of the cable 30. The cable 70



joint assenbly including the cover assenbly 102. can be covered by a
re-jacketing sleeve 166 (Figure 21). which overlaps the jacket 39. Suitable
re- jackeﬂW9§0§W@@Vés may include the Gel Wap Rej acket i n§FCHUSEUL/028388 | abl e
from Tyco El ectronics Corporation for exanple [0047] Wth reference to

Figure éi%telsah l%\{ﬁé caﬁ%@%@ i t%%ﬂ}th@gﬁa% Q%H}gludgs M( taré? @{@8@&0@96 \tgltxdlkpe

pr esent |nven ion Is used to
forma geyeh @ssrRmlyeaZ028.as shown in Figure 32 The cover assenbly 202 can
be a col dapplied transition joint about a connection between an
0|I-contaln|HUNQtheCQGﬂﬁﬁﬁ@ﬁéﬂhﬂﬁﬁﬂﬁﬁf@H@%fﬂlﬁﬁﬁh@hnﬁﬁﬁwﬂwﬁﬁ@gﬂ@me@dpaper

i nsul ation,a neric.ca covered ca assenb 203.
|0 some R ABREHERES PERefo B Ml SuhH Defpet Bag SR B B Rdec ki
of conpeN@Rts:f196; §H@§a¢%emapaawmlomlgyesaﬂeha&wnlt@;?e 1= &)ileslﬁ)llﬁllﬂ'tg
installer) using a nethod as described herein. [0048] The cable 70 (Figure

22) as iHeltost Yol edinys tape il Bl €S phadye246ableali lms@k utsngtage dhductspendi® toan

oi | -i npregnat ed pa i nsul ation sheath 78. and a jacket 79
or  eapdahar 1l R e BrissER s s e o s hl Yot aumect v ary: B2 BRdS ity o
30. Thez&ﬁgkﬁfigﬁbﬁﬁﬁrs fromthe cable 30 in that the cable 70 includes
only a %lng € cabl e core 40 extendi ng through the netal sheath 78. [0049]
The cover sy§itsn] 20thidckudesy t@ambBlin2io o(rwm Imhsenam\ bxemnmot inafallyngnbaint ed

on a hol dout 111) corresPondln to the OBT_ 1 a dual a ﬁ%ﬁtlc t ape
216 cor F@s%é?ﬁﬂi%éol & tHsUHE ke oMY aseiRply a’-lOzr‘i*ég Hletcé’bél ed £4bl eésﬁeBi 20 essure

retent| g“ gg%e%% céﬁagér?ﬁPE’Més% 995 fgﬁ éSa?Qaeas]r@‘é Jl§ed‘é'b8¥é F1RA% p§4§i a CSJ

body 24 masti c tape orres on to the ta 140: a

COHHECt PILPELSSH0 & iflestendd mrFlg@p:a2242 correspondl ng to the tape 142: and a
rejacketing sl eeve 266. [0050] Methods according to enbodi nents of the
present |nveﬂﬂhéhVY%h“$%§W§ﬂP Hg“@ﬁé‘@@&B?f%ykﬁeﬁﬁﬁb@fﬁﬁh%ﬁﬂ%%?%@ﬁothe

cover e ngﬂ‘i azlbogﬁi 1t)d%16P % %‘éﬁé%‘i bflr"néedl e%\ ol tXe g ‘M ds%?\%leb(SBT

descrlb CFI Jove he pr epar ed

Pl LC cabl@a&0ihk $ndidllsHsdth ag edcbdl dﬁlogbl E&n@ 8mb{>&19{é;lals 1Wet0|ap lt;ef ek anesth o thé gur e
23. the OBT 210 is installed on the cable core 40 (e.g.. from a hol dout)

such thanwaogapm6®ousoaeﬁmhé@nbéﬂméennth@aadﬂhoén@nen@éf@ﬂﬂbh@O@Bﬁ)@10 and
t he net al sh ? G,g\ccordlng to some enbodi ments the gap & has a | ength
in the Fﬁﬁﬁ% Bff E9about 0.04 inch (Imm to 0.5 inch (13nm). A portion of

the cable co (ﬁ)aéPWl% reference to Figure 24, the dual layer mastic tape 216 is wrapped about
the OBT 210 and the cable core 40 such that the tape 216 overlaps and engages each of the
OBT 210 and the metal sheath 78. In some embodiments, the tape 216 overlaps the metal
sheath 78 by a distance L1 in the range of from about 0.3 inch (8mm) to 0.7 inch (18mm).
According to some embodiments, the tape 216 overlaps the OBT 210 by a distance L2 in the
range of from about 0.3 inch (8mm) to 0.7 inch (18mm). In some embodiments, the tape 216
is elastically elongated so that, once applied to the cable 70, the tape 216 continues to
persistently apply a compression load to the underlying components (i.e., a hoop stress is
retained in the tape 216).

[0053] Referring to Figure 25, the metal mesh tape 214 is wrapped over the dual
layer mastic tape 216. The metal mesh tape 214 extends beyond the tape 216 on either end to
overlap and engage each of the metal sheath 78 and a semiconductive portion 210A of the
OBT 210.

[0054] The joint pressure retention tape 254 is wrapped about the metal mesh tape

214 as shown in Figure 26. The joint pressure retention tape 254 extends beyond the tapes



exposed in the gap . [0052] Wth reference to Figure 24. the dual |a>er
mastic tape 216 i s w apped about the OBT 210 and the cable core 40 such
that the WApRIMBES§yer | aps and engages each of the OBT PEHURAYNORE%et al
sheath 78. I n sone enbodi nents the tape 216 overlaps the nmetal sheath 78 by
a dista | o Qq(f 4 (

18nm) . 2c§oir1 |dr‘?gr%“§“g‘e esr%lrarzgg:oﬁ%{)dj Q{Ua@& aggégg %1%‘%3%9@ f%‘ya@’%Qzlo by a
di st ancenetd shentli N® Thogee ak4 fsrd])zliﬁltlaélﬁuélo&aﬁedl such tHa8romte &6 i@d o thechble 78 .

In sonme enbodi nents the tape 216 is elastically el ongated so t hat once

appl i ed hegaph&SLepitiauesgo Pﬁﬁé“%%pféipz 16 ledAlly persBresY plopd isthenndsylyagpl y a

"ot i nod TRotRE Y b PR IT IRRRG R b @RS APET® e

tape 214oinplet Q@pPedf Biéaipel 138 Muadplleayer mastic tape 216. The netal nesh
tape 214 extends beyond the tape 216 on either end to overlap and engage
each of the M54l Asséath iy Bigumd 23, th@mncb&adtlél&ealm\l\IatmeQQ\@Att@fnmdr@ndBT

retal - mCheoARors SRR A58 G D e ek E B8 S b on

t ape 25§4§xtends beyond the tapes214. 216 on elther end and overl aps
engages and adheres to each of the OBT 210 and the netal sheath 78. The
tape 254 is 0] lcahbynel biayat 28 thuc@dmh‘ats @G odppl dablds 60, Whee pabdde 70.
thetap 254 continues.to rS|ste apply_a radiall ressive load to
the undé WPW&CE%&B&HQHP%SSE alé@\e‘aﬂ el@ﬁ@ﬁ%gwglﬁeﬁé?(%%g of ighees 8pe

254) . 1893018 36BPedignBNG ..t nmue 'v%%lm&%ng&t&gb ek @%et% Allonaléﬁ . 3PPl ed.

[0055] As shown in Figure 2 Vi ny drer the
i nner erdratiet zlngnlqemtmthembemml60rmtiehrﬁaa®h: ’Imme%ébetibe&d\uakxﬁuh&equent
interference with t body 246. [0056] As shown in Figure 28. the

conduct &igrepl b?al’t%‘ép%sa]b‘loey%o““‘m?%} isjagj e asly A B eHA cE8FS-50 as
di SCUSS?&t%P&‘C’ﬁe\Wof fe c%fxﬁfuec'p&? f?noﬁ %Z%)e njdgm Referring to Figures 29. 3CA
e dual Tayer mastic

and 30B e connector pressure

retention tapms2fZhacsbber e @Esu@pnb cadite bt heslennestBE chheaddsd hey cabl e
70 as described above with regard to Fi ?ures 14 and 15 and tapes 140. 142.
g

Fi gure SeBn¢tsl faatbnpiar @eﬁlof\lﬂa@ rigrasy. dhoswidchdadna$ and dwpofyntehie cable
constr u% Ice%{] be smtal)gucro%&eg ?ox Gxoun?’ ing and shielding.

[0058] The re-jacketing sleeve 266 can then be installed over the CSJ body 246 as
shown in Figure 32. Suitable re-jacketing sleeves may include the CSJA available from
Tyco Electronics Corporation.

[0059] Cover assemblies according to embodiments of the invention may be used for
any suitable cables and connections. Such cable assemblies may be adapted for use, for
example, with connections of low voltage cables up to about 1000V and medium voltage
cables up to about 65 kV

[0060] While the connections to PILCs have been described herein with reference to
PILC-to-polymeric cable transition splices, cover assemblies as disclosed herein may also be
used in PILC-to-PILC splices.

[0061] The foregoing is illustrative of the present invention and is not to be construed
as limiting thereof. Although a few exemplary embodiments of this invention have been
described, those skilled in the art will readily appreciate that many modifications are possible
in the exemplary embodiments without materially departing from the novel teachings and

advantages of this invention. Accordingly, all such modifications are intended to be included

14



[ 0057] The CSJ body 246 (Figure 31) can then be installed over the
connector 50 and the netal sheath joint as shown in Figure 31. The netal

sheat h 78Var81%4§89850] ymreric cabl e 60 can be suitably co&@pF&&291810243P%Hundi ng
and shielding. [0058] The re-jacketing sleeve 266 can then be installed

over the;RJimbod 24685y | {,Qu Li.ahl j acketing sleeves
may incldde fhe égJA gva??ﬂﬁ%@ ¥$%§$%§%§Séﬁ§8 ggﬁﬁggqpﬁﬁ%%gg%ggﬁ}g[0059]

Cover adbsnhiiveas themesdit iyehtorembiodinoewtie cohsthlre ak Nvert k@ herspycibe used for
any suitagé‘ cabl es and connecti ons., Such cabl e assenblies may be adapted

empIINEREHNTClOSGR 1 d Co Mt i e o thewisviepadrgebodaneis agpvetlas afsut

for use.
1000V a j | t \ 060] While the
connect | one T P Ten e B R B e B KPR ence to
PILC-to-polyneric cable transition splices cover assenblies as disclosed
herein may al so be used in PILC-to-PILC splices. [0061] The foregoing is
illustrative of the present invention and is not to be construed as
limting thereof. Al though a few exenplary enbodiments of this invention
have been described those skilled in the art will readily appreciate that
man} nodifications are possible in the exenplary enbodi nents w t hout
materially departing fromthe novel teachings and advantages of this

i nvention. Accordinslv. all such nodifications are intended to be

i ncludedwi thin the scope of this invention. Therefore it is to be
understood that the foregoing is illustrative of the present invention and
is not to be construed as limted to the specific enbodi nents discl osed and
that nodifications to the disclosed enbodi nents as well as other

enbodi nents, are intended to be included within the scope of the
invention. That which is clainmed is: 1. A covered cable assenbly conpri sing:
a) a cable including: a netal sheath having a sheath term nal edge defining
a sheath opening: and a cable core extending through the nmetal sheath the
cable core including an electrical conductor and an oil-inpregnated paper
insul ation | ayer surrounding the electrical conductor: wherein an extended
cable core section of the cable core extends



t hrough the sheath opening and beyond the sheath term nal edge: and b) a
sealing assenbly including: an oil barrier tube surroundi ng the extended
cabl e corWOZBWYU8HES a seal i ng mastic surroundi ng the caBCdUsBHI02434& sheat h
term nal edge and overl apping portions of the nmetal sheath and the oi
barrier &%b qdé ent the sheath term nal edge to effect an oil barrier

seal ? N?hé ?af Sheath and the cable core at the sheath opening; and
a pressure retention tape surrounding the sealing mastic to limt

di spl acenent of the sealing mastic. 2 . The covered cabl e assenbly of C aim
1 wherein the predsgrecdes ﬁ@ﬁembbapena§p1»es and naintains a conpressive

| oad on the seall% HHStIﬁ d The covered cable assenbly of daim1l
wherein the presstre r&te ?PﬁH‘P&pe overl aps and adheres to the netal
sheath and to the oil BHaftd] eheatilRLinda shER@ EviRhIedecablianassienl y of O aim
1 wherein the pressure retention tape is in direct contact with the sealing
mastic. 5. The covemew:eabl e assenbly of Claim4 wherein the pressure
retention tape is a se anat i.ng . i nc of a tape

seal ant on a fabric su%gﬁﬁgf%g§h§“@H gﬁ1@e§5%ng%Fﬁtraﬁi”aaﬁ?ongat|on of
the retention tapgcRdingldhei&anel QQXCEI@-QII @ndi§x§ @1@'@516@1&@1 ghpger lswhebeiRer a)
the cable further includes second and third cabl e cores extending through
the netal sheath mhenmdmgﬁ1@ﬁdﬁsed@ndh®able cores having first and second

extended cabl e core sections res ext endi h the, sheath
openi ng and beyond t he" W@H&%]T%$ﬁ¢i 1ﬁ%éﬁése%¥mfﬁ %& g NSy

further includes: @o@w@%ee ?cﬁ}eﬁffﬁerahgb&ldndb%ﬂeﬁﬁ tMPRaIdEEQAdi ng the
second ext ended cab € core section; ath el astoneric oil barrier tube

surrounding the third emr@nge$em@bdmcmdme sectlon c) the sealing mastic

surrounds the cabl e about. %he sh%ath ternlng ﬁ%i g overla S_portions of
the metal sheath and edtfil GfTERBIDE suyndyigd ﬁﬁ“ﬁ ?ﬁoﬁﬁazon

a sealing mastic surrounding the cable about the sheath terminal edge
and overlapping portions of the metal sheath and the o1l barrier tube adjacent
the sheath terminal edge to effect an oil barrier seal between the metal sheath
and the cable core at the sheath opening; and

a pressure retention tape surrounding the sealing mastic to limit

displacement of the sealing mastic.

o

The covered cable assembly of Claim 1 wherein the pressure retention tape

applies and maintains a compressive load on the sealing mastic.

3. The covered cable assembly of Claim 1 wherein the pressure retention tape

overlaps and adheres to the metal sheath and to the oil barrier tube.

4. The covered cable assembly of Claim 1 wherein the pressure retention tape is

in direct contact with the sealing mastic.
5. The covered cable assembly of Claim 4 wherein the pressure retention tape is a

self~amalgamating tape including a mass of a tape sealant on a fabric substrate, and the fabric

substrate limits elongation of the retention tape.
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barrier tubes adjacent the sheath term nal edge to effect an oil barrier
seal between the netal sheath and each of the fi rst second and third cable

cores at WRASOWHBABA opening: and d) the pressure retent PERUSAYEIIPE ounds
each of the first second and third oil barrier tubes. 7 . The covered cable

assenbly of d ai mT?13 %%E%%%&E{lﬁééﬁ%??%% tifebficl udes: a first mastic

portion w apped fu arrier tube: a second nastic

portion wapped fujly éarcaubid fhihkersedodid seddndbad thigf cdbldb@ireseextdniding masti c
portion wapped fully around the third oil barrier tube:_ and a sheath

nmasti c porti GrovEehparetdl gheaph. Abolimstanchsconst eablestosest vl firhlendseead t er ni nal
edge. 8 . The, r C e of, Calm 6 wher ein: . '

assenbly fur t ‘htglcr?a/e%ncg ll? ggé %ﬁ%éfgag%é@%%%?éé@%ﬁl %55 iﬂrqégShthLﬁé)i%%%b% %%? ar
body and fi bsfongdeeosda@nemiifalredgé:ubul ar fingers integral with the main
tubul ar body: the netal sheath is disposed in the main tubular body; the fi
rst second and thbtd eXicssalae asabnlly duiher swdddeens and the fi rst second and

third oil barrier tubes e rough .the first se thi r.d tubul ar
fi ngers respectively: ? ﬁ%ggsslggﬁsﬁ)g}e%%p i b@ e Ry |ess|51(1)1§)8§3)1lgg d?%gc%{a eea\%g&?c? and
the pressure retepiil@botapaiopur rounds the breakout. 9. The covered cable
assenbly of Claim8 wherein the breakout directly engages the sealin
mastic. 10. The cover ed tliabtlestamseapil Yaritr tubaismrwmiﬁ@rtgﬁ phird qyéensled Fabigy
assenbly further incl uqes,an insert nmenber the insert nenber having a
plurality of |egs‘?fite¥pdsed between the fi rst second and third tubul ar

fingers: and the pyessufc@chi@i@nbdRrutaRRIsIHE DU UL R shaseldmmrbae. 11.
The covered cabl e assenbly of Claim 10 wherein the pressure retention tape

conpr essi vel ynd ewdkps hertipns el the mstbeheaguahl eahip! thedirbinsasprd mhihae odonf or s

to and | oads, the ‘ . " : :
barrér tubes adjacent the sheath terminal edge to effect an oil barrier seal between the

metal sheath and each of the first, second and third cable cores at the sheath opening;
and
d) the pressure retention tape surrounds each of the first, second and third

o1l barrier tubes.

7. The covered cable assembly of Claim 6 wherein the sealing mastic includes:
a first mastic portion wrapped fully around the first oil barrier tube;
a second mastic portion wrapped fully around the second oil barrier tube;
a third mastic portion wrapped fully around the third oil barrier tube; and
a sheath mastic portion wrapped fully around the metal sheath at the sheath

terminal edge.

3. The covered cable assembly of Claim 6 wherein:

the sealing assembly further includes an elastomeric breakout having a main
tubular body and first, second and third tubular fingers integral with the main tubular
body;

the metal sheath is disposed in the main tubular body;

the first, second and third extended cable core sections and the first, second
and third oil barrier tubes extend through the first, second and third tubular fingers,

respectively;

17



fi rst second and third tubular fingers. 12. The covered cabl e assenbly of
Claim6 wherein the pressure retention tape is a self-anmal gamating silicone
tape. 13.WORB1/A8388ed cabl e assenbly of C aim 1 includi RET/URAVIL02EB0%| cal |y
conductive connector nounted on the electrical conductor: a connector

nmasti c surroundiqge%&g?g%%%gkﬂgﬁgﬁg%%ghhéggﬂﬁgﬂngggor and the oil barrier
o X s .

tube adjacent an interface betwe connector and the oil barrier tube

to effect an oil Mamprdseire 3@ahicanOpY suidanéadt ereaRs@; and a connector
pressure retention tape surrounding the cable and including first and
second opposed end portions extending axially beyond the connector nastic.

wherein the {i rSt"Eﬁengo\I"[g):oelatcian% aoéle%%g‘gfz %‘%?Ig S?Xdlbe%helﬁhegl())re&&)%t 8@%@2%&1%0@?”(1 the

second end poOrtion overiaps and a e ol arrier t 14" The
cover ediheablimoassgabl y of G aim 13 wherein the connector pressure retention
tape is a self-amal gamating tape including a nmass of a tape seal ant on a
fabric substrate and the fabric substrate limts el ongation of the

connector pressure retentiop tape.15. e _covered cabl e assenbly of O aim
13 includingf'a sﬁ%%ﬁa65§6P§k66§3“%%ﬂ%§@P8 ¥&5%Re first cable core by the

connector: and a gelsehlsirassnt@EthePRAMISHET RUAE RN ehCiaRRESERbet he
connector nmastic and the connector pressure retention tape and overl appi ng

each of the satwwploaiteotisgeingmposet beivickn Barfisiescconpend thed tabyiat hod f or
formng a coyered cabl e assenbly the nethod conprising: providing a cable
i ncluding: a''W&tal*Sheath having a sheath terninal edge defining a sheath

openi ng: and a cafplker&oNe r&Xh RO RLAIM. therRidersheat h the cable core
i ncluding an el ectrical conductor and an oil-inpregnated paper insulation

| ayer surrounding the electrical conductor: wherein an extended cable core
section of the c e core extends .thr h the sheath openi ng and beyond the
sheat h teyniﬂhl Zﬁ@%q“ﬁﬁﬁﬁPF%dwﬁﬁﬂ%YPpggpPﬂ@ﬁ“ﬁﬁﬂ%HBﬁ”Bﬁ&“ég?QWEEQP abl e
core segiQBssBURNohidthe L8t member such that the insert member conforms to and loads the

first, second and third tubular fingers.

12. The covered cable assembly of Claim 6 wherein the pressure retention tape is a

self-amalgamating silicone tape.

13. The covered cable assembly of Claim 1 including:

an electrically conductive connector mounted on the electrical conductor;

a connector mastic surrounding and engaging each of the connector and the oil
barrier tube adjacent an interface between the connector and the oil barrier tube to
effect an oil barrier seal about the cable core; and

a connector pressure retention tape surrounding the cable and including first
and second opposed end portions extending axially beyond the connector mastic,
wherein the first end portion overlaps and adheres to the connector and the second end

portion overlaps and adheres to the oil barrier tube.
14. The covered cable assembly of Claim 13 wherein the connector pressure

retention tape is a self-amalgamating tape including a mass of a tape sealant on a fabric

substrate, and the fabric substrate limits elongation of the connector pressure retention tape.
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oil barrier tube surrounds the extended cable core section: applying a
sealing mastic to the cable such that the sealing mastic surrounds the
cabl e abow0 20tvssiseat h term nal edge and overl aps porti @03/uskomiozo3net a
sheath and the oil barrier tube adjacent the sheath term nal edge to effect

an oil barrier seal between.the al. sheath. and.the cable core at the
sheat h openﬂﬁg: 3%@?8b%%§?%66§$5$E§§ﬁF2me£%H?F%H¥%ape to surround the

seal ing nmastic tQ dididcabicshlacpmBAtd Of thé higst S8Ak bHig byasd tdhneddr; aldie et hod
of Claim 16 wherein applying the pressure retention tape includes nounting
the pressure retenldshrinkgeint hodji ugotndogptieconpcidr. heosesgiarmpshagoic. 18.
The method of O aim 16 wherein:. the ca%leyfurther 3n%Iudes secend. and third
cabl e cores RKERHEFAGPERIGUSIETAR ERst 41T WREARHNE FSLAT PSS EHE CBESRE cabl e
cores havi ng,fiftsti phdesgeond extended cable core sections respectively

extendi ng through the sheath openi ng and beyond the sheath term nal edge:
and the nethod further includes:nounting a second elastoneric oil barrier

tube on the second extended cable core section,such that the second oi

barri er tubé6surﬁ%Uﬁﬁgﬂgﬂbggg%ﬁﬁﬁ“%ﬁFgﬁa@ﬁa§§8ﬂiy&%?@eigng%HpmH%unting a
third eIastoneriqnghth%QﬁBQQHQHQggpn the third extended cable core section
such that the third ol " barrier tube surrounds the third extended cabl e
core section: applying hhel seahingingasheah iaolined edgcagpinpigrigsherié seal i ng
mastic to the cable such that the sealing mastic surrounds the cabl e about
the sheath t er m PRENE8gE%and overl aps portions of the nmetal sheath and each
of the first second and. i ol Qlibndal ihkSlenlHPESAAIAELNE bR Sheat

term nal edge to effect an 0|T arrier seal between the netal sheath and
each of the fi rshclagiognd erndicihiondugabdrel aoriesnatgtas sheanbulapenieyy: and
appl ying the pressure retention. tape jncludes nounting the pressure
retention tape t§U§GPWBG%Hmégﬁﬁ“B?“Pﬁ@C@Frst second and third oil barrier

I);Jte)gibu'g-g- The met hod of. Ghal M Adad b ielord Bl bPGeTRMBLbRG @de! ast oneri ¢

through the sheath opening and beyond the sheath terminal edge;

mounting an oil barrier tube on the extended cable core section such that the
oil barrier tube surrounds the extended cable core section:

applying a sealing mastic to the cable such that the sealing mastic surrounds
the cable about the sheath terminal edge and overlaps portions of the metal sheath and
the oil barrier tube adjacent the sheath terminal edge to effect an oil barrier seal
between the metal sheath and the cable core at the sheath opening; and

applying a pressure retention tape to surround the sealing mastic to limit

displacement of the sealing mastic.

17.  The method of Claim 16 wherein applying the pressure retention tape includes

mounting the pressure retention tape in direct contact with the sealing mastic.

18. The method of Claim 16 wherein:

the cable further includes second and third cable cores extending through the
metal sheath, the first and second cable cores having first and second extended cable
core sections, respectively, extending through the sheath opening and beyond the
sheath terminal edge; and

the method further includes:
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having a main tubular body and fi rst second and third tubular fingers
integral with the main tubular bodl on the cable such that: the netal
sheat h i swoizeposs@ssi n t he mai n tubul ar body: the fi rst pegaseaoansos hird
ext ended cable core sections and the first second and third oil barrier

tubes extend through the fi rst and t rd N
respectively; and the Eﬂﬂﬂnloasﬁﬁg §1F§“ac§%o$€ (%é?{%Séu) %(énaﬁ%rein

appl yi ng the presghit@ofekemntd QRhtiapee s@@dlﬂdﬂﬁbm&ﬂhb@gnfd"lﬁdsptrhessu)mé
retention tape to surround the breakout. 20. A cover systemfor covering a

cabl e incl udi ng axmetlad cable ene sésganh and nul tiple cable cores each cable

core including an electrica ctor sur at ed
paper insulation the d@@é’ngﬁsﬁﬁﬂgﬁﬁ8VﬁH?ﬂ a%flgmﬁpﬂﬁg %Pdegg 8&? barri er
tubes each confi qupedofdiPgoMIRLEH 1RNhAI bRDRRE: kR santuals th@@m@am e cores:
b) a sealing mastic to be nounted on the oil barrier tubes and the netal

sheath to effect earended cdbde caresecsien] bet ween t he net al sheath and the cable
cores at anopening of th aI n el sto bre aving a
mai n tubul ar body to ri@é P&é‘?ﬁ%1WPP5F“%Hé5?ﬁS “gob NHng&gq@ Ehlarg
fingers integral whfht h@la{rﬁi'e Red] h'lb'-l'lka%ﬂc bedguranehc@nfel "ﬁwﬁﬁﬁe tigafiecei ve
respective ones of the cable cores: d) an insert nenber the insert nenber

havi ng a pl ural i tyrmohallclgs acbofdrigps paltibos dighé meeal posdiansietagle ehthe Aigstf i r st

second and third tubular, fin et en n.ta

surround t he breéﬁ%M@%%%W%%gS%ﬁ%@FF‘ﬁ%%E@FB ﬁ I%é%&ﬂwsﬁfaégn%ﬁﬁQ:ﬁgthe
seal i ng @St Ic. Zc] llbah sﬁXlﬁlge@\Qee%atm freBd SR qucé%@PBi Sl M0st, @kod SrRbhEd
including: a neta eat aving a sheath term nal edge defining a sheath
operlgg and alcabb&c@&ﬁ@ié&hﬁaﬂhngahhgomgh the metal sheath the cable core
i ncluding an el ectrical d -
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retention tape to surround each of the first, second and third oil barrier tubes.

19. The method of Claim 18 further including mounting an elastomeric breakout
having a main tubular body and first, second and third tubular fingers integral with the main
tubular body on the cable such that:

the metal sheath is disposed in the main tubular body:
the first, second and third extended cable core sections and the first, second
and third oil barrier tubes extend through the first, second and third tubular fingers,
respectively; and
the sealing mastic is disposed in the breakout;
wherein applying the pressure retention tape includes mounting the pressure retention tape to

surround the breakout.

20. A cover system for covering a cable including a metal outer sheath and
multiple cable cores, each cable core including an electrical conductor surrounded by an oil-
impregnated paper insulation, the cover system including:

a) a plurality of oil barrier tubes each configured to be mounted on a
respective one of the cable cores;
b) a sealing mastic to be mounted on the oil barrier tubes and the metal

sheath to effect an oil barrier seal between the metal sheath and the cable cores at an
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surrounding the el ectrical conductor: wherein an extended cable core
section of the cable core extends through the sheath opening and beyond the
sheat h t ewoiznalosewsge: b) an el ectrically conductive conmettuseompeosded on
Lhe el ectrical conductor: and c) a sealing assenbly including: an oi

arrier tube surroundin the xtended cabl e core section: a connector
mastic surr SEAYPA Fgﬁdn%ﬁ ﬁg each of the connector and the oil barrier

tube adj acent an( %nt eraﬁl%tcﬁﬁélW&l{bhﬂlﬁﬂ&%ﬁlﬁ@lﬁu&ﬂ@' bdie t@kdcehvatlid er tube
to effect an oil barrier seal about the cable core: and a connector

pressure reUmﬂahmthap@agunﬂdM@ﬁhﬁg 'ﬁ@@@ébﬁéﬂdﬂdﬁhH@UnﬁﬁﬁﬁﬂWﬁﬁ@ﬂY@HH
second opposed_end, porti.ons ext.end |ng ond the connector nastic

wherei n t he Pnfigyed mﬁﬁ??ﬁﬁﬂ“@&%?P?‘ d%%?es to the connector and the
second end porti Q) ovenliaRs: IQQQbégﬂ@ril@s%nt&ezﬁl?@ hating Rk e of Uhe.

configured to be interposed between the first, second and third tubular fingers; and
e) a pressure retention tape to surround the breakout and the insert

member to limit displacement of the sealing mastic.

21. A covered cable assembly comprising:
a) a cable including:

a metal sheath having a sheath terminal edge defining a sheath
opening; and

a cable core extending through the metal sheath, the cable core
including an electrical conductor and an oil-impregnated paper insulation layer
surrounding the electrical conductor;

wherein an extended cable core section of the cable core extends
through the sheath opening and beyond the sheath terminal edge;

b) an electrically conductive connector mounted on the electrical
conductor; and
c) a sealing assembly including:

an oil barrier tube surrounding the extended cable core section;

a connector mastic surrounding and engaging each of the connector and
the oil barrier tube adjacent an interface between the connector and the oil
barrier tube to effect an oil barrier seal about the cable core; and

a connector pressure retention tape surrounding the cable and including
first and second opposed end portions extending axially beyond the connector
mastic, wherein the first end portion overlaps and adheres to the connector and

the second end portion overlaps and adheres to the oil barrier tube.



