WD 2005/ 041358 PCTJUS2004/ 035199 1 Description A Collet-Type Splice And

Dead End For Use Wth An Al um num Conductor Conposite Core Reinforced Cable
Technical Field [1] The present invention relates to apparatuses and net hods
to splice jnate electrical cables. Mre particularl t he invention
rel at es to%@é&gﬁ%qsi ttings capable of joining two conp ngiufséb‘ﬂ%%"gcabl es by
the | oad bearing conposite cores and to several fittings that can term nate
or dead end the conposite core cables. Background Art [2] The bl ackouts in

2003 that affected the United St Britain, and France have
denonstrated an ur’ﬁ;nt need to unggf'r Iﬁ@%\/vorl d's power grids. An el egant

and i medAaCelletd p@Sp]EetAndngadMrﬁ‘onﬁJththnAmAMnnnum with
conposite core | es n S|te core reinforced
cabl o, the ACCC ca éﬁ{‘f‘ﬁg"g@@m‘b‘é@ ot Eﬂ%&m&gﬁgﬁ . PCT/ US03/ 12520,
which is incorporated by referencéldebnigalnFickder ei nafter, the ACCC cable will

be used tp]repr eseresahtlinvemn asdtdsto app@hiGsctahd ﬁ&hocﬁh@ﬁﬂcé&@@crﬁ]ﬁmees provide a
greatly incr eaﬁ&%ﬁﬁfﬁéﬁ@é Mére g aﬁlct?l Cihe ﬁfv&{ﬂf&x'raﬁés' to %&@mﬁlﬁ%s%ﬁﬁb@ 8 provi de

a 100% i ncr easg.in a cabl es

i's an obvious SINHEEFS & 3°§}é°ﬂ§t%e(§%¥@ loaﬁg’?aéggf’?{ﬁposft%erlcé’reégﬁ%lsf"fef es of the
world's electr ‘E‘%ﬁsﬂﬁatt%ﬁ‘fé‘?ﬁ“g’éﬁe@hde&%}lddhwpip%ﬁelc@ﬁ°§%}‘*§tem; To replace the
out dated cables, linenmen w |l needBackgrneundlArtt he ACCC or ot her conposite

core cabl gy ont oTi@%iaskouidGn S00B Uat dffe@ed the BhitddHiést GRal Britin, a‘faﬂl Ffaﬂcﬂzt met hods and
devices to insial herﬁdﬁﬁﬁ&d%ﬁ‘@gﬁﬁ ndlQ tJ\.ﬁ)tdat«?fﬂe%oﬂdIgowér%ﬁ&saAh AGHCC cabl es,

the |inemen nust cabl es to

pol es or structur eglsateugllu On%télgcfpfaceglsemogﬁ)?&mtgﬁﬁ %tf)rsw‘ fO%P?Sq “F2vi ces and
met hods wil | nBinEes é#f‘écfﬁ%mplfa’jawwsgee%r%nfp@ﬁ%ﬁaﬁ@ e ACKCSANg| e st rand
of ACCC cabl e idsscilsd ét PSledenligition No S a0 @620, which dviegorgpratedl hyequi r es
several hundr egfepancd liearits Sladinaftdr,alke ATCC addbleeyillbe usPanrehleeaeall @inpbstaces, the

li nemen nmust Spid &BleQTh&OURICE L pSdvRie |a%feaﬁ§ib1h%as%@ﬁﬁ cxtpqﬂmr The splice
functions as bgthya %E%t&;ﬁ&ﬁ Irlaggl%d&?zdobﬁfm Jﬁg ﬁ; ? s of the
S 1”? 4

cabl es together, an nct1on a c current to
fl ow over gr tﬂF‘B‘ﬂF@)ﬁ qﬂ‘f‘f‘é’v ‘@‘ (§ %lu aWﬂtVFPufﬂ Eoré‘?cfﬁ#l% mu

conduct or st eelhc gapplilitisp ebthe ‘(Y@Eﬁ'séleelﬂ@mﬂsmtlﬂﬁ@né@Eb‘lhEtﬂb‘it@nFﬁf%drof roma set of
twi sted al um nieplacohdcnat:ed sables.djppech vell oeeddo sl the AATCGiretter compoge. The
al um num condusdr@gabﬁp&n&%l§luggﬁlbm§ as the electrical conductor, while the

zgﬁgl o?or ?F]gr F\é' G988t éséu%ﬁi%ﬁog%?@% ch%{?ﬁnﬁﬂlﬂﬂésg Hzmléé e]ale Pty T?ﬁgs efg;[ ¥| .
Ay ?\ RS BE neion il L A N e

current. To splTé

full tension cEARisEogeleser spstiresasing dgad sads) Yrdarengtelm tifting deiisenand of
Poughkeepsi e, Nethodgaviknotbé éféactivehese types of
[4] While cable lengths for a single strand of ACCC cable may cover several thousand

feet, a power grid requires several hundred or thousand miles of cable. To span these
distances, the linemen must splice or couple two smaller cable spans together. The
splice functions as both a mechanical junction. that holds the two ends of the cables
together and an electrical junction allowing the eleciric current to flow over or through
the splice.

[5] With the traditional aluminum conductor steel reinforced cable (ACSR), the cable
is formed from a set of twisted aluminum conductors wrapped around a core of steel
wires. The aluminum conductor mostly functions as the electrical conductor, while the
steel core provides the strength member. The aluminum conductor does carry some of
the load, and the steel core does help conduct some of the electric current. To splice
two ACSR cable spans, linemen use a device such as a full tension compression splice.
Hubbell/Fargo Manufacturing, of Poughkeepsie, New York, offer these types of
splices. For this device, a lineman sirips the aluminum away from the steel core. A




splices. For this device, a lineman strips the alum numaway fromthe steel
core. A WD 2005/041358 PCT/ US2004/ 035199 2 sleeve or die is placed over the
end of the exposed core. The lineman |eaves a small part of the steel core
exposed be&pnd the end of the sleeve. A conpression vise is used to affix
the sl eeveMORW¥H1BBeel core. The sleeve and steel cor FFYBR B tabl es are
then inserted into a second tube. Thé tube is | ong enough to cover the

sl eeve and part of the alum num conductor that was not stripped away. This
tube is al so cildetp@dievs pliced oves RPAESE Sie@Kpovddsore. THeamema] 1edvedd snallr eat e
conpressi on f 'ﬁah'oﬁﬁ@ stbd) @dre Qﬁﬂo&%d@%ﬁdﬁn@&d ofihd Bl M, cQRdciR ViséB el Ne st eel

Di scl Pr ol &}{.}ﬂ h d
doscr i bed vor g B Tl MRLe G b Seesb Ak B ont ot BRI R e e,

First, the al JHeREMPRSSEIRE B g ‘H{Ytls %9“5?5’8% IR s3vPnY ﬂ‘ée?fﬁé‘i‘ B ofhe  Accc

cabl e, Thus, cﬁflm‘mgonduqt?ﬂﬁ@t W@ﬁ noheripppd aapuiisdeedudioringedwithot  hol d

t oget her the @oppssintwsecClire damed:s heas corgrasserafitings dfat iddebdibhe cabl es. 1 n

addi tion, the gninggBdddedid anCtht BRYl Bge.f Or ce used, around 60 tons psi, could
crush the co t he met hods used for ACSR cables are fl awed
because the m@ﬁgg’guﬁ‘% "IQ#'EW de a good nechani cal coupling between the

| oad- beari ng nenbers of the ACCC W&M‘%Pr[’m]ﬂml n the conposites industry,
conposi t délrenmberdearethodfustaiescaitidtoraeid vetl géth AEISR cdblessipe dd indffegva @vithepoxy, or
adhesi ve is apptCed:bied. Hildethe QRP@RintcBndafi6: it fot b MR sBHRLeMmeRBIrftothe af fi xed to the

composi te. Unf geteBaiehine &&%g{iltubg SRl @Fin OF Elan M oS @l ve  bonds.

Fi rst, adhesiv s do across the

rc
entire area of [he O%t(?ﬁarel?cﬁg ﬁaépgmpxgﬁeéscg‘%} éﬁ‘g I%E@fﬁtf(’?e %F’én one or two
i nches of the fBlifgal crigipiog f?rPFe“SanéfP'é‘EilGBF‘@s?%ﬁg?léﬁ@thF%?%S‘@ﬁ"*ﬁhe cabl es (up
to 60, 000 pounths.dhke masiady used oz ACSBlvaldds v Thwedliscauentie methbdsido nbin successi ve
one inch regi opsvided gobd mbehakitd] cavplidyhanketSihe WaRa0Ng MafbersAifge Admondi ng to a
conposi te nenbgped.ends to apply forces to the outer fibers in the

conposi t g, }Thusqéi%% %ﬁéo%ﬁ% &dﬂtbﬁ do a8 ‘?ﬂeRﬁ&?m@@éJL%he‘?é‘&t@%eth%F K the

conposite fail tgjg SOme conposite

manu- fact ur er YUY g PR %’c?ﬂ] ’é’F {Ségpl?‘zﬁglfwg%gltﬁﬁ%?g%ﬁﬁl B 8‘n&ngl e. Then,
the two sli cedaffitegipiie Fenengsite 1énf@6\m@hr ayeon groblems a¢cppwith tipre gdlisEved di stri but es
t he forces al obmgdaFirsttadieesivbd doewsspread the tosdes dpiphisigo the boilviacmsd the entire of t he

conposi te. Unf ged dffiRtbehd/ Rath&Efofc@d MBS IoBaliz€ 4161 dab oo Mebs of @RIbendl s smal | .
Maki ng the sli Gas ehcddfpie: @Bﬁﬁ%ﬂ@% file &%leﬁpfpfﬁ&fédo pmiidé b Iﬁti)l’li)t the! N addi tion,

bondi ng t he conposi ul re. specl and trainin
beyond that a ﬁ&ﬂndéuﬁn?é%ﬁﬂl ey O o epled® w i GE b |, The tiola
is also diffi ceAmprasiediileo, ?nd@rm?@ﬁﬁﬁ%ﬁa!emb%srtqnd%taﬁt)@yf%fiféwt%f‘souﬁ%u sture,
dust, and ot hefibersin tho @pmpositea Thus| sifges bhilds the fberadnf the ¢xtariopofsheoper ni xi ng and
setting of thecagbgsifaiesnd théalthelond RNIEIRAT Ecompeditt,@pmacdmposittamammor mal |y
installs a deag.ghgd. shc%'tﬁ@ Joﬂx&méﬂt@é’lbrfg@ﬁviﬁ'aﬂng&\iﬁe&ﬁ@g@lé PhdnPe &R Ji6 are used in

the industry t Sorty éslgeg are bon‘?lg§i alon%qﬁe sli Jlfll%s bo Q HiseiB0Es the forces along all the

ﬁbers not just those on the exterior of the composite. Unfortunately, the composite
core of an ACCC cable is small. Making the slices in these cores would be extremely
difficult. In addition, bonding the composites would require special tools, materials,
and training beyond that a lineman currently enjoys. The use of adhesives in the field
is also difficult because of environmental pollutants, such as moisture, dust, and other
airborne materials, that can affect the proper mixing and setting of the adhesives.

[8] To terminate a cable, a lineman normally installs a dead end. Similar devices and
methods to the splice are used in the industry to install dead ends. Thus, the same
problems mentioned above exist for dead ends also.

[9] Thus, there exists a need for a cable splice for ACCC reinforced cables and other
composite core cables, and there exists a need for a cable dead end for these composite




probl ens nenti oned above exist for dead ends also. [9] Thus, there exists a

need for a cable splice for ACCC reinforced cabl es and other conposite core

cables, and there exists a need for a cable dead end for these conposite WO

2005/ 041358 PCT/ US2004/ 035199 3 core cables. Technical Solution [10] ACCC

rei nf or ced WM 5Bovi de a utility or, power supplier WHHUSHBEIPEY

properties. Increased anpacity can be %achi eved by using an ACCC cable. Wth

the advantages provided by ACCC cables, utilities are turning to ACCC

rei nforced cabkgscabic update and i nprove outdated transm ssion and

di stribution cables. Unfortunately ne, s.and systens to install these
rosplRA A

cabl es have yet tqo be created. The t|":H§/enti on provides collet-type

fittings B8th t oASpFireaorcsdcaplesaodan ubilityionpesten 8prhgsovith Supeti@r i nat e t he ACCC
cabl es. | n addpropeties. Inpreaspd angerity chmbeswhievsd bpvaing ale"GfbtahledFitli the spl i ce and
termnate the AGeiagaploeised dylWdCO abed)etilRibad Ry toATTJ BMRRkd eblesli SCl oses a
col let-type fitdipaste _gxﬂrimﬂi@v@du%e_ﬂ‘Hﬁﬂsmﬁga%ﬁtdﬁ&ibﬁ@dé% { BnfoRifiel,S1 Nf or ced
cabl €, the Cabh%tht}@svaﬁlﬁ' s@mg;%qps(t)aﬂltﬁeg %erselﬁvesuert[;oob%r(]:r %ted ea Con§UCt or. The

I'ng co : c_o‘ﬁ e AT eSS

col let-type fi rlSes:. a 11g & Sst PEHE" | unen to
receive the coFﬁB’B‘g"l%PBmB ?Se°°§?t'bﬁ’ﬁgﬁ'&%°@;t° ﬁ’hﬁ%ﬁ%l"e"tc%‘ﬁf‘é’}eﬁ@g@éﬂ MditRlent with
the col |l et, whéringte theAEs] ables. lodditiongthe prepani iseantion mrotides methodsltdy mirror
configuration smice drhigermidateelic ACC&eadlod.e conpression of the collet and
wherein, {ihe col lifdne BRAbSIRG! hemvaifion AREMsAGNR RY BARE fdrhLaldhinl@ast one | unen

to enabl e the coldgl: bBpdRERR Sk Ea%imﬂé&atoﬁham%g&o%po&a@%msab' e; and a

conpressi on el enent , that cqu W the .coll et hous . Wherein the
conpr essi on el 3%’H?degg¥rﬁF%1§%°g°§'eﬁ1ﬁ§°1% PP% ﬂ‘?%?flﬁgsef‘ﬁecoh.%ﬁ?v&g aﬁ%ﬁfgl ng, and
wher ei n conpr e85 [HgeR lRéeceiys thetompeiiiercare gf theeablees wilividionsing einpident Bl f orce on
the conposi t etheeplt.ofherehdharalidt dousing 2jmphsesarsdbstagtitliy niilver configentioon, a
col let-type fi tieicoiht técRsblEcomPteksitin of the béllRt £ud &Gk} the Culisd Hogsing Hag arcol | ectivel y,
the collet assgphilngto{:@oddMett ECoRATRAI dnBLIC AL BSllet thEeHOTROSJoSitecOr €  cabl es
can be stripped,obeh06,R! ML IHIL CORTUGAL wh QR AVl et Rith DONd bet ween
the collet and the CONPOSlte or e, IcCh IS pnevTo cfé'}}lﬁg{olugggsgﬁber of the
ly, a

cable. After PHEBRMISFGTPIEORSITHEY comPressss theicplics meidat
conpr essi on el &feRn campesag thgselist exerivieppesieppditchonebiorcs pn tigai nst t he
conposi t e cor econfpusiée dopreditseadfid. ng' of the collet(s) against the core allows
t he col | efi2assenmakobrdify 8 Hedboht®h, a%011dtBiph hah%ﬂgewconeﬂngim colét BhRinged

enbodi rent "t e, LA f,glhﬁaga Q0. o 45 £ QL Qprcd S LonlpBTLORT | 0N
PRy

conponent can be,ins . t col'l et usi n W cont act
Lo be made i EREHE ol mard of s i cpudicipria piyidy e bestond Rervest e 4o g
section of theceligbygithe ompesithence, whish jsdhe lopdibsaring srepmbgy of g el Afiet he cont i nued
torque force ofinstritieg thivr@apdsit cow mpotheenlst asminblyywscompeatioredleasnionay beni ti al grip
to be establi shed.to ddigprdsathgenlies) bgaihst theadmioxite] tie. IalsURS-seatimyoflae from 50 to
250 foot poundg, e BRAE MR CEE RlARM DRt Weebly@ cltfbiliPfh ihQlyip AOHRds. The
shape of the col kel 0N QUGS Piok O h&lyebdh & UpEFBRGLEGE cOMPressive

component can be inserted deeply into the collet housing, allowing contact to be made

with the top of the collet(s) themselves. As the threaded section of the eyebolt or other

device makes initial contact, the continued torque force of the threaded components

allows a satisfactory initial grip to be established. The range of required torque values

may be from 50 to 250 foot pounds and more preferably between 75 to 100 foot

pounds. The shape of the collet housing forces the collet to increase the compressive

force as it moves further into the collet housing. These compressive forces create

enormous friction bond between the collet and the composite core. The friction bond

holds the composite core to the collet. The compression fitting can be covered by an

aluminum housing to transfer the electric current over the splice. This compression

fitting enables a good mechanical and electrical junction.



force as it noves further into the collet housing. These conpressive forces
create enornous friction bond between the collet and the conposite core.
The friction bond holds the conposite core to the collet. The conpression
fitting can be covered by an alum num housing to transfer the electric
current ovéY‘?%%"@ﬁﬁsi ce. This conpression fitting enabpggmgzoﬁﬂ%ﬁwﬁechani cal
and electrical junction. WO 2005/ 041358 PCTI US2004/ 035199 4 [13] The
invention further discloses a nmethod to splice together a first alum num
conduct or [BYNPoOsS Theineadtien fahenfigsl@esch makddgo glick tageRREOAG: adbnbifiraUM conduct or

conposite cor e csRuahompshits &R Rinf?@E Bab¥ARl £ sddddl iBhiRnt QRRRRRE € core.

surr ou_nded by 2o fogﬁéj&?etr?ﬁforc-g%?abfg%am &bfé%}%@ asc%l% 351 3 %osrcta éau?r%uﬁfe? E}%( ep 0sing a
conposite core of., a flrs gabl e, ' expos| nf? ,conBom e core % a second

cabl e; inserti GERPHEF Coimpadcamprisrhc s ot qeosiag g cEposiif (resat g rsht e

col l et-type fi tcthlegeposipgeeaaipasite here phassepani eablepingreiingghef epminesite careadr i ses

i nserting the denplssite sepame coliet-typafiitiogs| elereirciherinsesa paapedsifetheol | et to hol d
frictionally t Q&nﬁ?rﬁ%l@@i‘tin@ tHe @6RposI WdreGRtY B ARG QN it LAt @@wiace to each of
the separate Ggold gh gttlﬁré@m%dﬂs hd & Fbg&ndtcgulgigégfotﬂﬂ&f é)&eku%% fole¥ ec}f];:ﬂgt tings

K
together. [14] In an r rbo§| , nyentTon furthe i scl oses a
nmethod to termS?PQ{ag“aﬂe‘%&Fq Bl ﬂF@gﬁPaﬁ GBFYPE%tH%é‘?%B@“(:ore rei nforced cabl e,
t he cabl e [Havi ngmare®egredpdimentthy igvegtion fauhradisrlass amatknddeergpate i accor dance
wi t h t he i nventaluomunt deedustet froghosite oorp rdidfersedichide, theaplde bfvingepogpasge a conposite
core of the cakbmesurtonsdby bgonkiitgorcioaRosiice with fé ehvertiohtRe Béhdde i nto a

col let-type deagmGids thi {idps BBexp e a&bMpdsiiEoote bt Blclchiddd i@éﬁﬁﬁécoﬁﬁdﬁkher

conpr i ses i NSerbl Oyl I GANDOTIel 5p 00 LM Al L myGRIMEGSS1 NG the col I et
to hold frictiona THe: conpo e COre; ,cg’up | Ng a conn Ctop to the

col | et-type ded¥Eh@mPFifes 7 ,g%ﬁ?ma?sﬂtﬁﬁqﬁ?ﬁﬁ’%%Eﬁtkfﬁﬁﬁ’gis%rthet%u%ﬂ%tructure to
physi cal | y t er fplddiiciopils thsampasirorg ¢@plingacoenseier te fgsolighpivy daRendane t ype
devi ce and net Hiihg; ahd ettadbiagithe nehaeciorth sgpluttore $o phasichllp teheinatt datdendead.of t he
invention gne beghe g3 edds bBnddme §fp8 Bévidddnd RethdacTibale] dnBehnd@plicsCr | pti on of

the invention, &F%&gefif&ﬂrésgpﬁeﬁ erfIF n@EEOTRANNAG LA RO, JOBSCH it | on of

Drawi ngs [ 16] . a three di pensi.gna ment of a
conposite core Scr?pé]f)wi!otﬁec‘&‘é?n %Teg.m@]c’_f%f’ ELCOBIRNYIOE CA¥PBE s sect i onal vi ew of
one enbodi nent of a collet-type DeiqridiopDra%inggor r espondi ng el enent s
accordi ng [t t he FpGekieathréemisantibahviey 484n embdim@Bof sscoapositx panded cr oss
sectional viewgffored@blzi ON of the collet-type fitting and its

correspongjxg el ?‘i’@mAsis @Eogstgg%ﬁldl ?ie&rlo@one%éb?c{iﬂelglt ﬂF 4 ééllet%yﬂe%gl?ce d its

t hr ee- di nensi ona |n§wo ¢ § 92}?acrg tt. ousi ng according to the
present i nvent iBRPIEHE SRIME HOTENR O IELTRET " 8Pal vi ew of one enbodi ment
of a col | éi8lt ype Fligei® isatiexarnded aongacctional view ofgimprion Has sRycidyesfititess accor di ng
to the present ahhitentriegpondifgzimeifioashewn f1FIGedch drawi ng i ncl udes reference
nuner al s. [T)ese GET iehaRscrdiiEEidhas viek of & letand OsaNeYhotiRRCIrdifigib¢he The
reference numergledlndave three or four digits.

[20] FIG. 4 is a cross-sectional view of one embodiment of a collet-type dead end and
some of its corresponding elements according to the present invention.
[21] To clarify, each drawing includes reference numerals. These reference numerals

follow a common nomenclature. The reference numeral will have three or four digits.
The first one or two digits represent the drawing number where the reference numeral
was first used. For example, a reference numeral first used in drawing one will have a
number like 1XX, while a number first used in drawing five will have a number like
5XX. The second two numbers represent a specific item within a drawing. One item in
drawing 1 will be 101 while another item will be 102. Like reference numerals used in
other drawings represent the same item. For example, reference numeral 102 in FIG. 3
is the same item as shown in FIG. 1.



The first one or two digits represent the drawi ng nunber where the reference
nunmeral was first used. For exanple, a reference nuneral first used in
drawing one will have a nunber |ike 1XX, while a nunber first used in
drawing five will have a nunber like 5XX The second two nunberg [ epresent
a speci fi cWMOBMHBARin a drawing. One itemin drawi ng YCHPYERA1 whil e
another itemw !l be 102. Like refereﬁce nuneral s used in other draw ngs
represent the sanme item For exanple reference nuneral 102 in FIG 3 is
the same itemas shown in FIG 1. woBetid#dss1358 PCT/ US2004/ 035199 5 Best
Mode [ 22](22The pridsersseni inveation relates iolcolteetype fittings|ukestto spliveardit¢rininalgs used to
splice and ter@@mrmmﬁﬁ@ﬁbﬂﬂbmﬁmo@ﬂwﬂl@gs thGplicthegethed thedormpygre fittings
can splice toggthen e AUPAsled 0. BQbRSpAdis (A cdilpBsiRClks mbth@s 100. Beyond

splicing the cgang aur (SRES ohHien wf@g@mm magewg coe@fg glectrical

unction betwe or er natively,
!the col | et - typé‘&f’ﬁ ? Emﬂwnﬁl&c EQP%“H’??S r‘@ﬁ‘ﬁﬁeénAg Goa ?)IT Bt-type g
fitting may coivfstitge fiing gy eamprigpa colict 28, |asplioh beising 04 @densine | east one

conpr essi on i mempreesicn idgiement A0G L fiuther cratwidiodtintssin ®|lettthye fittolgl28t meype fitting
201 may al so disadddide avdurahbA e Aetve20@ind SheRONS type SplRO L0 ueRldt et type
splice 200 nmayqiafditteenoudil Ao WkicHHRy Mﬁ@%@&ﬁet.tmﬁrh m@HEr the two

collet-type fi n n e enbodi nent,
the conpressi octn&lleelra&%ed%? Cinto% oA Et hd &glpﬁegméil tQS;I\"m%ﬂe ﬁmdatgg formed froma
singl e pi ece. e"‘ §ﬁ?l ?rfné r?‘ﬂatﬂﬁa o :\ W?VFI PREER B ahedther

enbodi ment s métrlémm@thér%ﬁwmawberr Bessslempptowe fumed BereseppaEt s. The

el ement s of t heate dht demdnyspd thk iceliel-tyge 20dg 30i diokciiono matevethehawbinpostthe conposite
core 101 of t herAGCEr BahCeC 4 0 dndoipfeaste doller 200 bich thaidicatelds t hat

]]: L:’ ﬂ]'e?nbglol)svstheaio%oﬁﬁmgﬁlt Eaéﬁ%feﬁleﬂt%ﬂ bApHinéd ﬁrﬂﬁé?tbel%l!{ltehﬁtn%i&p: ta![ Pﬁg 201
function to teﬂr“3 1511%,{11&30%1%&4‘3 ﬁét" Jf{ OX%O%tQEFnHST% A?(;f(t:[ber ng to the

i nvention, a c@Pfet-type f|tt| ng 201 uses a collet 202 inside a collet

housi ng 484, or Asepias o thesinyentiosa cellsh W@tﬁt%@e@ilrﬁwaC?llft?ﬂglﬂwdphé(ﬂ@brrpom te
core or cor es.houdig20dompdkttivelycide enlleicsdembly,1t0 Qold dw ch@pastie capperdored. t he

al um num condurie@bmpditPdoRvdables 100 b Heegipdaonthe BRIMREILohdiGtoEBIplide 202 and t he

composite cor eud (lsboiltbdbfich Tkl A DB ce}%rih? h%rrtneelo%@bl e 100.

After inserti t

conpr essi on er%ﬁrérﬁtmf%gp&% ebée o %&?rmserpmrgp ecompf’ﬁecgm IP ?’%} Cfgéﬁ agai nst
the conposite ¥¥E! yi@iomp’i"ﬁ?‘%“ei‘ﬁ‘?e@t 208 ey H@‘“SG%‘P cpppregsdhy °é?ll 02 against the
core 101 al | cageingtiie compasise copOP1 ghiscpripheptingofaby @Bbt(%ﬁﬂ%aamwhw@w grip. In

t he pr ef erred 104 aidoeh theamilst 20h@ssdntbiyeta dedblisentinidal gop. Ih the pefeetsdl t or ot her
term nation cCogpRmeRht, Gidthreall sbaiSEstRIyERERE Mhdrkrinlich B8 dneﬁt chousi ng 204,

al | owi ng_cont agfif 9, A f ol B P R altr@rrra% 20t hemsel ves.
%

As the threade Hf% initial
contact, the cBﬁ?fﬁ%@ﬁet{sg “?fsg}f/et‘?e‘g% @ﬁ:@ "’flﬁ?cg% he eé’ gﬁ&?@? all ows a
satisfactory i$fivics Bpkesinitis! ¢ogtapethpequiipier tomug foraard grdledfompatfaisr ed t or que
val ues allows a satisfactory initial grip to be established. The range of requlred torque values

may be from 50 to 250 foot pounds and more preferably between 75 to 100 foot
pounds. The shape of the collet housing 204 forces the collet 202 to increase the
compressive force as it moves further into the collet housing 204. These compressive
forces create enormous friction bond between the collet 202 and the composite core
161, The friction bond holds the composite core 101 to the collet 202. The
compression fitting 201 can be covered by an aluminum housing 210 to transfer the
electric current over the splice. This compression fitting enables a good mechanical
and electrical junction.

Mode for Invention



may be from50 to 250 foot pounds and nore preferably between 75 to 100 f oot
pounds. The shape of the collet housing 204 forces the collet 202 to

i ncrease the conpressive force as it noves further into the collet housing
204. These_conpressive forces create enornous frictionﬁggﬁgwggﬁpﬁgn t he
col I et 202WAHE" Y4 Eonposite core 10% The friction bo

conposite core 101 to the collet 202. "The conpression fitting 201 can be
covered by an al um num housing 210 to transfer the electric current over

t he splicdg241This conpression fitting enables a good nechani cal and

el ectri cal[zQ}unct ITAE pred¥RCiBvehfidn Wil W& bé @Beribéd BO0 RlQ hdrdmSreP with MR2QPA 1035199 6

L24] [25] xﬁﬁa@ﬁ B%ngdngmg H{a ‘M&ﬂlcﬂ"e%\él 9&@%&&%%5&3&%
ereinafter wt h exenpl ary
enbodi ment s of B‘I‘iﬁt‘(‘}’i’lm% OW‘?%&%%?# 0 'f an er, be

enbodi ed in nansvthﬁcpm%ﬁ@mshm%@ﬂm@bmwwtfﬁ@thw (B@ﬁ%ﬂla@opﬂhs limted to
t he enbodi nent $odietentt ar provided »itimt thReistiewre vtith dig carvey thestopesttiie are provi ded

so that the di Sgleaginn@thddelskillbdihkié aBOMMEAawindears ﬁ&&@ce@sfmlryfaﬁwnlt@met ion to
those skilled 'blﬁt %@ﬁ)nﬁ%\‘fredtyaﬁargﬁ rﬁlgﬁwﬁ’{v ti'aﬁ)t'l‘hfb%glﬁ)‘ﬁ?tﬁfs' ﬁ\é foﬁ‘vﬂﬂa to scale

but are configur oughout this
descri ption, t'ﬁ{e ?oél?ﬁ poug[?f)’loé coup ?dﬁeﬁlp aé’ytyp?)? T’tt%ahmfi"?\g%fns any type of
physi cal at t ac HFREREIB O OgRRCt i on of two parts. [26] The present invention
rel at es t d2flet hodde prstntipysatien relefesto tmthogds and apprigyess esplitatogettsoimposi t e core
101 rei nf or ced wapbsits cord-10®.reihfoickd tables, FIE@A iDusratedne einb@lithendbf 28 ACBSCCC
reinforced cablginbREd cdoleGoo. Jmelimgnra@mm@t:fé%ea%méﬁmqﬁﬂng:@bl e 100 having

LU %&58&5'% 1§%%Wb§r%8 rbsfitdolh %E’H@ér'c&% 104'0d"s r&&’igﬁﬁd@% and a

f d al ded b
T ot T oy o 2 berpiy i Onz%ﬁﬁaﬁ%’gﬁﬂ%i P A

trapezoi dal shaeedgciar 10eAnharein ¢ plakty af wpezoidalshingd plmingwysends Wepcor e 101, and
surrounded by ar®edtndoh@yiercorf108/apdsurmamdedigrobesnd tayd®f Buminemei n a plurality

of trapezoi dal GhapesleshwWheRW R phirdlBN6ISrap¥z6iBal slpeLINGniie sttandsShra@l UM num | ayer
1064 For (hi's LSREHH: Rbt Alininkdl6y 06 ForAl dEAfloRNh splibd kb ol || be
expl ai ned usi ng, el AL co ca ok 100 as
an exanpl e. \Aé{/grswﬂﬂhe exgﬁlfl? uémﬁt d”a‘%%‘%}b" e'comgos ecor%gﬁlffggd wi th any
enbodi nent of %%%%@@%F@WP@F meoPlcE anddepd "é’g ifttgs mﬂ?‘ﬂ‘“ FIHSEr i ne how t o
make the spli cembpdiger@l enmpositgong miforsedzablesilglof the forces affecting the
cabl e 100 [2H neediddetefthine Bosptodmke the Bdict frakad call,|a6vhdppnging of thefordésCC cabl e
E Egt r Ie; eggldval #Rltink qlgﬁa}% ir:‘dﬂQs @E&hjm%ﬁl&@m tBat £ af;;hj,r & aslmcqfazlg ggl/eo floghe
ui | 0
cable's rated sffzms g@ o f&gﬁ?rﬁl?e @gsﬁééﬁﬁ%éﬁoqge ? E‘]g whi ch has
a strength rati ﬁ‘ﬁmﬁ 18 0% Gelﬂﬁﬂﬂﬂ%mmf‘ﬂ’é‘m@w 89&‘7 #tely 38,950

pounds. Thus, théespeoteDekptited AGEC cablp.avhich basd Sﬁﬁfﬁﬂ?fa@ﬁ@ P¥nal force of
around 40, 000 poumishe 95% ainimine isiappadim4tely 88,9 pounds. Thus, the splice should be

able to maintain a tensional force of around 40,000 pounds. In a frictional fitting
explained below, the splice or dead end counteract the tensional force by making a
frictional coupling between the fittings and the composite core 101. To keep the
composite core 101 from slipping out of the splice or dead end, the frictional force
should be the same or greater than the tensional force. To maintain a tensional force of
40,000 pounds, the splice or dead end must apply a frictional force of 40,000 pounds
or more. A frictional force is a function of the area under contact, the compressive
force of the contact, and the coefficient of friction. Frictional force is calculated
according to the equation below:

[28] Frictional Force = (Coefficient of Friction) x (Compressive Force)x(Area)

[29] As stated before, the frictional force should be equal to or greater than the tensional
load on the cable 100. Thus, the frictional force should be at least 40,000 pounds. For




expl ai ned bel ow, the splice or dead end counteract the tensional force by
making a frictional coupling between the fittings and the conposite core
101. To keep the conposite core 101 fromslipping out of the splice or dead
end, the frictional force should be the sane or greater than the tensional
force. To W HWPHI43 tensional force of 40,000 pounds, PEHESEBY e  or dead
end nust apply a frictional force of 40, 000 pounds or nore. A frictional
force is a function of the area under contact, the conpressive force of the

contact, and thg, ﬁlfagsfeésﬁflisrah?oam{;a%bb&ﬂm'%m mhwfe%s&z od Spefl cul ated

according to ttfge I cient of

Friction) x (Conj cogg)ome &”Eo & 3\,\(’3 reac)‘r;l ﬂ@ Plgge‘&ﬁﬁ%a the frictional
force should béorélﬁi?é‘l"e YOEPeBPt DAY Brundsnipy safets pYeaeses, 8 frsser anﬁ’é‘“ds“éen t he cable
100. Thus, t he fdresof ti06hpdundsonayde yied (Thelatbaunder dontast is thQprodot gfdhenetgth For WO
2005/ 041358 PCot s2pa4ifa 3ot 361 setintHagplfed bpdaesrdiined th sSutsiddadumRrdce t he
Coefficient of oFht Eéxﬁp‘aﬁte%ﬂe|10ﬁ§‘h@§éﬁiﬂi%fénée%f9€on4posntemﬁ 1097R@si 34 core 101 of

the AGCC cabl e 406, fifY E% y L S o RS hoT ce up to

10, 000 pounds. orce of 4,000
pounds may be ﬁ@%séfdﬁ’ﬂl? “"lﬁ’ﬁ% Egﬁﬁﬂée“tﬁt ‘?‘ém‘cpr%eﬁ?r&a%‘ﬂn B the | engt h of
t he conposite GYAREession. I@’él!s exgnle éhe deppth gedepeompesgeioreqetldtbe A2 inckei Asut si de

ci rcunf erence eaimplehtvebo iphsiof the compesit@dre 1) evith b cicenndfeereacl. Bf a conposite

core 101, wit hmhe%?\&oulmte@iodﬁc&h@éﬁﬁadaesolﬂoanmmmevaohﬁopaﬁlbﬁ& The amount of
frictional for ‘ﬁ%‘cn&?axfo% oS4 fheQN vtk %%gﬂ%ew&% ﬁ% t@s?esfﬁmua@tcl ength of the

conpr essi on codremi 05 Rk kel g s et (B bR, o

conposi te cor e lpglimipgey fests, the splicyof b pgtoat 16‘fent1°n1"71th HRiHdénen§igin Wosneed to be
conpr essed 285@blp®lmdlstalndﬁtansmné\f@‘094@0@®®2ﬁﬂﬂmuhslsof frictional force. One
skilled i (B0} he aCbllesiyipt Splizeogni ze how to apply these fornulas to determne
how to moghify th@h@&@s@mwﬁm@daﬁ@sn& 1062 fRRGHIEI RAPEA sl RGRtedl NVeNtion.

In prelim hary . Jlb?e%tlﬁﬁ Thg'l%alﬁ? all B&rlgé elé Gt (thlgse(?&(% éa@fé%ﬁ s%e’coypéfg simlar

di nensi ons, % o) #} ensi on % 000 pounds.
[30] Col |l et- ty[.‘i‘ére BT f’rﬁ’llj 15 g4yant %‘ésé%]?a"??l ?‘?‘PBW"’“?"%T ttcé%h‘{l‘é) sever al
fittings used tagelpthecemposiic paresd0t of th ApCleepbles 290 Bayondboldimgiegstearn | oad

beari ng el enenthegbmpdyitc ABSTOL; szl splicd @@uld pravive ac deqrixs] juactiog beteech@®. Ther ef or e,

it is advant agwﬁ@em@@@r@lfgﬂa&d@mmpar atus that can hold together the
conposi te[ﬁ?res égﬂ%q?% %CCC cabl es 100 Beyond hol di ng together the

conposite res 101 e sp junctlon

bet ween t ﬁ?’é t wo ‘Srrpsfige ﬁlgis eospldcg l@ﬁ@o%‘i a@éﬁt@ |l et - Type
Fittings [33] AS§ egws&al?#ﬁsﬁ% th¢ embodigentof ﬂlf»' 9&3@-@5@ fplies Wi"Pn FIG 2A and
FIG 2B. Ref erceliehtype Hitifgs@01 poaplet! hva eomirotiigrienice 218, Intlds eofiodiment, thge splice 200
includes two ceilet-8fpe fitipe2(1i rhdyi iing e, 20kls 6od lipli@lio Mecobet202) AR Glct M@sideVi ce 218,
In this embodi BBNLy ledshiGhie cSBrkSlon inyiREchd 206 1 SirRQ brBBYmbDE kddBlet-BYL 1S not
limted to, a %lng 361 %gzalsoa}nc(f\%e lafr‘ Elunrﬁ%i—ﬁ k118 sleeve 208 and the collet type splice

200 may include an aliiminum housing 210, which may cover the two collet-type
fittings 261 and the connecting device 218. In the embodiment presented in the
drawings, the compression element 206 and the connecting device 218 are formed
from a single piece. However, one skilled in the art will recognize other embodiments
where these elements are formed from separate parts. The elements of the collet-type
fitting 201 function to mate with the composite core 101 of the ACCC cable 100 and
compress the collet 202 such that friction holds the composite core 101. Each element
will be explained further below.

[34] FIG. 2B is an expanded view of FIG. 2A illustrating one embodiment of a portion
of the collet type fitting 201 comprising a collet 202, a collet housing 204, a lumen 214
to receive the core 101 and a compression element 206. In FIG. 2B the core 101 is




204, at | east one conpression inplement 206. In further enbodi nents, the
collet-type fitting 201 may also include an alum numfiller sleeve 208 and
the collet type splice 200 may include an al um num housi ng 210, which may
cover the two collet-type fittings 201 and the connecting device 218. In

t he embodi YEWHP4E3Bnted in the drawings, the conpressPSﬂU§F@ﬂ$ﬁ9m206 and
the connecting device 218 are formed i?ronla singl e piece. However, one
skilled in the art will recogni ze other enbodi nrents where these el enents
are formed fromgepaheiR Bdhbkss, The el enments of the collet-type fitting 201

functi on oy mt e Avanrsfg%ég@mﬁ A3biaql gsuﬂa o ts@%e%qu%s&%blp&rloo and

conpr ess col | core 101.

Each el enent vﬁr‘?a PIgEWE: P%?eﬂ'éﬁf?‘?’ﬁﬁt’t Y "Sa mﬁ“l ge ?‘Bﬂi aunep expanded
view of FIG 2A4 pengericy X%@n%@O%MmMﬁheéﬁll%z b lgmen 3 agchpis col | et t ype
fitting 201 conte ¢osipngte aore B0l Bie 0dBRiametaof thetollec 202 ingre@Bifforma fitsen 214 to
recei ve the corgad2filorarRdoi: P05 %‘é&id@ﬂd £EHR e ird&Hor ratifls 5l the lumR& 41ge core 101

| WD 2005/ 041356, T e ‘ﬁé 9@ 9202% iesh g&m M%rmga%@cta&é [35] As

(

referred to her. ure that c ressed

ru
under great prlgig gdnﬁeénp?alte‘ré%@ FP&H’G OfnPl ¢ OPF FiMSO e coni cal
piece with a | i es@ﬂe@rébﬁﬁ%ee‘ﬁti}ainétﬁq from e f@?ﬂnéaz‘h‘loél?ﬁe‘toﬁéeqd@%?ﬂh%f t he
col l et 202. TheeollgidBhshadld otk toe shdllow neunpsieept [ the slops id ®b shallbre, taut er
di anet er of theolt@RiEriy RAZcbRGUBREIIGugh HREhEOthd Gilet henkthg284) Lafewishie col | et

202 to a secondr@Bdogd ?—t’oog &Q&Hlat'ﬂ)?%llﬁ{ot £Iﬁg'w"ri§m(ﬁ‘fe CE)II&%II(.LU'SII 9042.1]1& remai ns
const ant . V\hl I €, 512%10 eQJ Co m)re

. B ﬁl ]%le 0

secti ons, ?r ef'ﬁ Ol Tt o ‘?’ O one or
nore secti ons a‘b?“%‘??ef ‘é”fﬁeg‘fsé%tyzé TQ&W F?é‘“ irst end
220 to the seccﬁﬂd’uﬁﬁélfaélzﬂatélfeS?qqedﬂf’ééﬁ@ft5 @xheshoul d be neither too shal | ow
nor too stf&dp. | fA tdilet 262 opebd sadt fromaiyambteny) thirivan befolrhadtint@ OPappwypridse f or ci bl y
pul I ed through gl aedih wadd tb P c6@prkSive RIS biBe &Btposileicki@ WS xamylids of he sl ope i's
;ggl ; t Ieﬁg’r e;gle S%H A]ﬁérll’aggléy\ﬂﬁclu?e, @Qttaresrlo‘: f?rﬂ téﬁ't(; Qérﬁ‘iorgﬁ@ab?egléétﬁg orgvgf)'rﬁx'e{s:gaﬁod' and
exenpl ary enb(r)![ n“{g’mp’ie??egﬁeﬁll}%gﬁmﬁrﬁfpﬁ%%&]ﬁ{?%g% ?dag‘ gléwma{rhe[ he first end
220 of .326 i ncHhERinymprovids spavel maleabiliitqomm arownddhecomperite eviei 1 Mzbripg | 525

i nches. [36] A woiptesstion20Pmaimtgin begenetdlehfoe with thepoltetrheusingP04. hat can be for ned
into an agpropri athe colkzR @rodides HemersHd td cepidtandRBE Mith the emiosikC@fe on t he
conposite core belThelﬁif&HEi mC?Jlesﬂé%ﬁl&@&@f&%&e%ﬂtﬂe@&hﬁ@@aco&%lare not
limted to, se oH%i q%agq b2 Y peROhYHEDS coﬁqgo%tegcg&oﬁowss g, One

enbodi nent of the num provi des

enough rralleabltp‘fi“@‘ Yagegp I%W’%ﬂ’ﬁ R &1408 6t§‘i"ta %F@lefﬁﬂwaﬂf?‘p"n
conpr essi on butshpngiand skeref the sxpgesd spraposist el Ohi K1y ¥H@Wééllelc@1tetmul§| ng 204. [37]
The col l et 202 qrrespbuiiagy lamdn2@® An@thd cdnposie cade 161 levihg mgtrerally titvutahe conposite

core 1 ? 1. The drsgmfm%lﬂmpév@md %&Q%Ecﬁﬁgﬁi q;&aﬂetqulgﬁmmnf%&t zimtn;a E het ]
COITpOSI e core othrslﬂl & ri50 e lunen per ectliy 11t1s e
conposi te ggr e ﬁmgege el “ﬁ?%v;ngg S SNERSH 206 28] AS0kn e | UTen 214

éxtends within the collet 202 concentrically along the length of the collet 202. In the

embodiment shown, there are two separate and distinct collets 214, with a connecting

device 218 separating and connecting the two collets 202,

[391 Another element of the collet-type fitting 201 is the collet housing 204 coincident

with the cotlet. The collet housing 204 may comprise a substantially mirror con-

figuration to that of the collet 202 to allow the collet 202 to fit inside of the collet

housing 204 and further, to enable compression of the collet 202, Generally, a mirror

configuration provides that the collet housing 204 has substantially the same general

inside shape as the outside shape of collet 202. In an exemplary embodiment, the collet

housing 204 is a tubular piece with a funnel-shaped interior as shown in FIG, 2B.




shape and size of the exposed conposite core 101. FIG 2 shows the collet
202, its corresponding lunmen 214, and the conposite core 101 having a
generally circular cross section. However, the conposite core 101, the
collet 202, and the lunmen 214 may have other shapes for cross sectional
profiles. P9909%41¥ke exenpl ary enbodi ment shown in FI FCHESPMIEM FIG 2B,
the |umen 214 extends within the col Pet 202 concentrically along the Iength
of the collet 202. In the enbodiment shown, there are two separate and

di stinct col | etiovwis, thevhidhtiah is pameatd tﬂ%atﬂﬁ¥m5(ﬂuﬂeh8bl&%§5@ﬁﬁl@ﬁl and

connecting the sﬁéﬁ@tiﬁpdau 8ica sglgt%'the[céﬁe]t 20009 ﬁ%fle&%xﬁﬁﬁ%ﬂt Lse%'ﬂ:% C&PJ &(fzt type
fitting 201 is, Ergthé:r%or %Essat% dang §‘§COI nci tg coil &0 . The

col I et housi ng (S tc%{flﬁoiséﬁcloy H}?Sr O~ £ ﬁratl on to
that of the col %eflﬁ@éhet%r‘gﬁl?lﬁwg@%aﬁwllbéﬁx pigsd {ngngre detyiagremaliest t he col | et
housi ng 204 andbagyhelseliet hquengHidtyhust wdrtgin ésdpmsrwhoh theleellet 202 igbei®02. General | vy,
a nmirror conf icgupragstdemd pressitigth Shetiftarior ikl of e k@ltet huvsisg 2@t 204 has

substanti gd]y t hanhsajme: HaRme 30k mal &Sﬁlﬂﬁo@#ﬁ%r@m&ﬂ&.ﬁ%ﬁrgﬁerﬁﬂm of collet

202. | [
wth a fimel - AMEE i\l o Dl e Bl b ol s PO

PCT/ US2004/ 03514 @Bt?ﬂlﬂq@wg\%?“g “%aFFé'alﬁ 0 BherBRles emprskiment. e collethorsingat  one
embodi ment but i ferssdifrem sies). The kellse2@taad the eolletdousinsait shauld ivenadol | et 202.
The col | et houstongm2&itlsciamt sipe thdlledD? ®tsliRGRthinithe dolletthorying204pitkas ar ound and
onto the conposidiggcore 101 as the collet 202 slides further into the

col l'et hoygiing 24, coq@th\%;ulgmp%wasaapaﬂgskomuamh% cgﬁ&%o?e% peLgaller. - Thus,

the collet h 02 is bei
compr ossed and BCU H BROTAETFHOLY T PRUGHHE. W0V s B PBR RO ng 204

[40] The col | etan‘lll%)%?‘}qg’l’?’(ﬂd Aty [npdditien he solicy honsing 204iaisg jcen pieiderd al s. The
mat eri al s may matiog fedéhe cdnytressipeeleroant 206nT Heamhtingwittcthepogirdssian elgnaphi t e,

har dened met al 206 glfowe tHeEditisl bdmpréskioh 6thd dlldt 2@ fFaidAthebiPRige 60 W1ILF S. 1 n an
exenpl ary errbo%vﬁgme csﬂe@zmw@tmmé@n&%m 5404 S fOf med fromsteel . The

col et 202,and t o al s that
all ow t he c IIet %@ pre%? %’lﬁ] %Mﬂ eme%r e S 8°nsqi’rﬁs “‘%8’1"1”@} f%d&

bi ndi ng. [41] THiRs: IcPrERmSH’B’&%]FIHE}“ 5@433 i‘J’chSR‘FFIH'E%a o%@ﬁl"ﬁ'g%n%atéﬂ oWt he col | et
202 to recei ve davier thavganecompiess thanollet G dudnteaerpphirp embdiment e erbodi nent shown
has a first openmgagiod2Bmeanh a2 sanmesiongei 2060.dn fitdembotin@akchhe tcdlay t he col | et

housi ng 204 al %us@@r!ﬂﬂ)f:&ﬁﬁngﬁ a@enegﬁfgr&geécﬂ?atcix@&w@%ﬁl’ir@aﬁiﬁdéﬁﬂlp%sﬁ&?m 206. The

t th th | | i f
?ﬁe' ng |W'et 5 Z%ﬁfw  ERRLRR f&tﬁéf‘%ﬂﬁodnﬁe@x@ﬂ% g\gssloﬁgleh@a&h@knﬁf&gp[Iegts' 0050

ng%o& C%f’ raving

down into the & ﬁV‘CFFc?&QPP?B‘ 4 SO r‘i%l e& S Eﬁﬂ? 8’??%??%510206 is the
devi ce or neanglearniddhiissiessgbadasa eempressiomew 206, bytkthe npentipbispelessi on

el enent 206 i s namayt toveclimaited cethgt oed @uttodirestl , pneunatic, or other device that

can conpr gsg the Refldgto BOR2A) he aiﬂapwsﬁmbzawm@mﬁ%s@w elerﬁéhethatcceﬁrpr ession
el ement 206 is ﬂg&@%%ﬁﬁ%s@ﬁhﬁ%e%ﬁl&i?&mm B4t ﬁee? 'aﬁ col | et

Eglrjrf)lr ggs Izgﬁ co mpressmn mgrlit '28? may al%rb%g\ﬂu Wh.lgl 18 an mde%gl?cfent element Tom t] g‘ ded

connecting device 218. The compression screw 206 or compression nut 206 can have a
hollow center or a hollow cavity. This hollow center or cavity can allow the composite
core 101 to pass through the compression mit 206 or into the compression screw 206,
The compression serew 206 can have a series of threads along the outside surface of
the screw 206, These threads can attach the screw 206 to the collet housing 204, which
has related grooves 203 along the inside surface of the housing 204, As will be evident
to one skilled in the art, the threads on one side of the connecting device 218 may
rotate in the opposite direction (counterclockwise) from the threads on the other side of
the connecting device 218. This configuration of the threads allows the connecting
device 218 to be screwed into both collet-type fittings 201 simultaneously. By




screw 206. However, in other enbodi nents the conpression element 206 nmay use
ot her devices and openings to conpress the collet 202. Hereinafter, the
conpression elenent 206 will be described as a conpression screw 206, but
the invention is not neant to be limted to that one e i 43]

Ref erri ng W® P@NFA  t he conpression, screw 206 is the ﬁﬁﬂ%ﬁ@@t’%’ﬁémm t hat
can engage the grooves 203 in the coll et housi ng 204. While a screw 206 is
shown, the conpression elenment 206 nay al so be a nut, which is an

i ndependent el ggR#iing/thoinbReionGABN 204, b BdnkevivCRrod Ihpplidd € BOFINERSS] ON SCrew
206 or conpr es§hQBoissidORrct sl EmpressH® bl dO¥eCRA bRE oPlonflctBAEGMhEAVI LY.
This hol low cenpgf @3ty ¢AY b, Cg%or%%f?%é@igﬁo%%%%%ét%%em%%x‘? t%&%%%lg pass

t hrough the congt@fe;%%on AUt P20 or intoQ e .conpréssron SR )6. The
conpr essi on scf n eldng the gompositeopied ¢l thatyisplaced wsidp the Jimep 214 i de sur f ace
of the screw fpeommpsiveandirieiinnr) fareps that hokicthe ednwogigicens 101018 thegollah202c ol | et

housi ng 204, whTlededghasheriahataetie Grsood @30 RHhand Oehgmidn er bensliicieeventr f ace of t he

housi ng 204. AspWotck cliRer@¥iidd@bthe eddRf @B6oIRKig2l €d in the art, the threads on
one side gf;7the . |.Ce. i tLte direction
(counter c%%:kwi S& %ﬁgt{d@g;éi’h értglg1 é%%lg 1%:? @%%'cg@%ﬁa&? ﬁicll:‘%nnecti ng
devi ce 218. Thi& WEAPT GUFAYPSH A5 AL FHndy egﬁefiB{Rngthﬁ ™ftecting device
218 to be screReBesheroppesic et 1M and thpeollet 302 Axghe terpiongull e wwpwesiis| y. By WO
2005/ 041358 PCert)BPI00 AcQigEtiagot theartoiwGh2. dhreicogpeshecaobils essiceatoghy ew 206, a
conpr essi ve f oke6lit 202 bafR! fii@dndl erel hiRomadt|palls tRObllet 20 FistheridRh RESthve force

causes a Conpr esRt NRisiadhel LGBkl B £3wab4. GAD LG MGIWERD ciféfr02C0! | €1 202

and the conposite, coere. 01, e fr lonal contact extends al o the |l ength
of “the I umen 28 %enﬁmﬁ%%ha%e Dfmégfge%h‘ﬁ%%?%i%%r%?eﬁse& BRI, (e inen
214. 1t is thEERSH WEto Eerégwao thy EereRsing volupp wathindhego ?’ig?‘iﬂm{gﬁ‘é“ ®Bonposite

core 101 in thé&eclorition ofappw 304. Thes, e §istieral forve inciepten prgportivnellsf withsthe end 220 may
have a chanf er imreaspen the cdmprgeiey/forves, whaialy infosse eropariceily with the membsetihe end of
the col | et 202 enkidrh] fofses. TROMEredstd fribtionaiForcd SBurt LB RO Postib@rLall € 100 pul |'s
the composite GplkGorlhobBrimt Bietior Skl BlAfondhdQe,302, An area of friction
is devel og&? al o%got%lh Isg’%%n 21114111: E@E een t .goigigossrlnt % car ef]%Ol and the
collet 208 As t BREFOIT PUPTEHE \‘&Aﬁ‘%g%%“i_ OISO 6 direction of
the arrow 302, Sefie 288 pedpmibun Sfle sieeye 208 g be ieted Pevesrdhe Algin® 202 by the
frictional arelosingeohthaduminmgcorsluetérd 0¢ of theehCOO pablak00HBys dwwmmi nt o t he
col | et housi ng filElec@®208 & réqupedis tha baigt Hoysivy 20 \ahBilid col B892 aeddiatager Shape of t he
collet 202  andukiediidetlhan 3RBRIOTiah S & Bk IaTicdrabie oW A28 4erentfiad € | ncreased
conpr essi on “p%ﬁfnteﬁ%ftffe%%ﬁggb&sﬁ 36/ SlohOthe AGRAIRE cBilr 2IS, HEGLEAHNI VOl U
within the collet housin 4|E e dire jon ol arro Z?._ us, the
frictional fordg® Wf?gyrtg %g’é"e P gbthe pollEthopsne 408 i ‘f“r%‘ue‘i[ orbef8dofithe ¢ he
conpr essi ve f orelieshouging 204. Theatuninen filcs deve 2¢S1aay| by apy shapetp gafe hetFesise i n
t ensi onal f or cedle aluffi|m inwsiepdi@dnd the ACCCratlle $00r lncheeneuples ehibdimenhe conposite
core 101 does {RQlunShinPfild bleddt 268182 £164. TR ARBZWTERr ddtoe 208y BAmARCT eases.
[45] Another pagg) alm, @on(a{?éﬁQQﬁl?rQrﬁ]al.QB b PRy ErobitRR tht bibhRGm 48 s an
alumnumfiller, s ve 018. The. a um ntuhmhf I Ider s&egv&6208 can be inserted
bet ween t he al dlﬁf\ﬁ:&ﬁgls made from aluminum to match the conddctor strands wrappihg the

ACCC cable 100 and the aluminum housing 210. The aluminum filler sleeve 208

allows the electrical current to pass through the aluminum filler sleeve 208, into the

aluminum housing 210, and into the next cable 100. The aluminum filler sleeve 208

may be crimped to the cable 100 using standard crimping techniques with forces that

would not damage the composite core 101.

[46] The collet-type fitting 300 may also include an aluminum housing 210. The

aluminum housing 210 refers to any structure that functions as an electrical jumper

between the first cable 100a and the second cable 100b. An aluminum housing 210

conducts and passes the electric current from one cable 100 to another. In one



housi ng and the al um num conductor 106 of the ACCC cable 100. This al um num
filler sleeve 208 is required if the collet housing 204 and the collet 202
need a |l arger outside dianeter than the outside dianmeter of the ACCC cabl e
100. A larger tsj.de dianeter of the collet housing I e sl ope
of the colﬁ@tm%ﬂsg be steeper and Jess likely to be?@@a&%?ggf t he
col l et housing 204 when pulled into the end of the «collet housing 204. The
alumnumfiller sleeve 208 nay be any shape to nate between the al um num
housi ng 210 anembdigneACEE atuadiduer Hb0Ong 210 niajn e woablOBILhy: iesringdd toahd ,  t he
al um num fil| econgh@®y €0622 the ifisst AubleU0®h and e SecBhd WAL UO0L il dn@kensiRgVe 208 may be
made from any ogOREGE QIR Hodling 410 istaH&Pé?’ﬁﬁlm BiacP BRI R Bl b he
alum num fill er. g&&%vtﬁegnQS | 8. .made rg@ a délm mew%at O'?ﬁrﬁﬁhc % conduct or
strands 106 wr%(gl Nyt he 'ﬁé@% GRH TR0 BRYPHSIAM, "odeng 210. The
al um num fi | | etV apdspeondgable Wb e alupinugy hapsing;2d 0 pay b ang glecttigplipass t hr ough
t he al um num f edridestive neterjad tHRO@n carmyttiee dldetic curkennfreputie fisteiblsd 0@ 6verand i nto t he
next cabl e 100theFpiize 200, ro thassvdntl cdbir 100b.@ethe ex2dlaryraibodiment| thegiedintd t he cabl e
Eﬁo usi ng _st anﬁafsﬁhgqlﬁo&@%a%r&%mﬂhﬂfmw {hatfiﬁ’flﬁ%&dhélgsgaﬂ&@%ﬁg'ﬁfét_ dalmage

e conposite e coll.ef; bt al.so include an
al um num housi ﬁ‘gd‘(:;fé W'ué allu “r%%uhgéjzs]‘}o)ﬁ%?ﬁ&&r%pep g)rs ,thgﬁpr%/ca 1? ructure that

um aun;
functions as an &% WF??&‘P%%FT{)@P“S‘B%W@@ Theog q“‘f:ga"b‘ﬁ'é(grf tand the
second cabl e 1009#d nglampggribargmpesdeedratPlZlits embodimgriof tha Agmpamdedsinghe el ectric
current from oA is sitwlva it 0. 2 endiin ol exemplary. one WO 2005/ 041358

PCT/ US2004479 3519 9he abimifith 86tk BE P10 mdy@verlativls 0tape-daeiéniingas? iongBy be a cabl e
100 that is Cwﬂg&ﬂnén@, tﬁe@?oss-&%ﬁ%éﬂ%ﬁ%&ﬁfmﬂ&n%@fsiﬁ%'Zg(iﬁTat sgalgh]saﬂ#%a and the

second cabl e 100b. .1 enpl .ar e ment m sing 210 is
anot her hol | owa@% tlhﬁgggatggﬁﬁ? %@-%m?:ﬁg?um‘gé% greeedy ?hf)ﬁré)%ig'sgc\%/héjpa B%O%ﬁ?i re splice

and cont act t h&dyTiers L9eandhecalleshOJior istpnge the crase-sectighpkareafdly and second

cabl e 100b. Thelvminum heusing2d0 giay be twi@ theeyosheectiong! apda @t the pabld dogductesinduct i ve

mat eri al that @66 Bgatcregsifigtie @bs-Gotibie] arey of éetalubnirem Hognd 310sthe apetatieg 100a, over
t lhe spli ceh200 ;edperaﬁt@qf%@%&ﬂﬁhﬁnﬁlﬁ%an teRept NtveLmaNTRL eaéﬂe c@ﬁﬁ&@tt@iﬁ”e nt, dt hte

al um num housi . r , e conduct or
strands 106 iniﬁﬁg&%&%eg%g%& 8)893 ‘Fﬁre&%%ﬂr%%h%%ga%ﬂ?ﬁé g%lﬁéﬂn(gy be cri nmped
to both the fi P&t g PEEe¢ &"’égi“oﬂpffﬁ‘é“gé%ﬁﬁi“eéabl e 100b using standard
crinpi ng {48¢hni qéddethaditnSplise fegsthenBive AGpuleblsiot danmge the conposite core
101. Thi s{®irbodi Meatmiakinentofdeumetind m sphesvnyCCA tiblésd 0&iadonariped bElPG. 2 and i s
only exenpl ary Fisktddh$ cohpesi@lcoro oloNiieaiig icitl: DIDamdaycolibssble\16dh @nbe

Cross-sect| Onalexﬁéﬁﬁao?-strifﬁn‘@%y HRIHRACORAD enbiieMeQaRpiRELIQNG. area of the
al um num housi ng, Zi]'Otbteac R Q08 1028 be aBie )Y s&iggm%f% hEésé’Joongﬁrf’i‘éﬂ% num

housi ng 210, excé’@&% he Ccro s-seé’tl Shal rea o €. conductors 106 on the
cabl es 100. Forof fHRngaEe ar Wl kopy . heatap g nothesxplgiped HROer. o | i num housi ng
210 may bé&0Wwi ce Thheollet282 may becinsegerbintodiesglles housing 2¢4amH an duniguafiles  106. By

i ncreasi ng t he skewsayde eltppahakr thy @adwfor bivechakblied 0l Fhdrbusinugh&diBg t he

operating temesakpsie Risiffeort S¥oNHECHRE $000Uhid &Eb hadld BecdspRied! ower than
the cable cond "ﬁgfo%rtﬁe collet-type fittings 201 are coupled. Once the fittings 201 are coupled, the
only method of putting on the aluminum housing 210 would be to slip it over the entire
length of one of the cables 100 until it reaches the splice. However, other embodiments
of the aluminum housing 210 may be placed over the splice later in the process,
i51] The composite cores 101 can then be inserted into the lumen 214 of the collet 202,
Inserting the composite cores 101 entails the slipping of the cores 100 into their
respective lumen 214, The core 100 may not reach the end of the collet 202 or may
extend beyond the end of the collet 202,
[52] To create the compression fit and frictional hold on the composite core 101, the
collet 202 is compressed. The compression element 206 is used to squeeze the collet




106. This |l ower tenperature protects the collet 202 and other collet-type
fitting 201 parts from danage due to high operating tenperatures. [48] A
Met hod to Splice Together Two ACCC Cabl es [49] One enbodi nent of the nethod
to splice two ACCC cables 100 is described below. First, the corTE)osHe core
101 of theWPi2P&(04838%| e 100a and second cabl e 100b can H&T TERAYT

stri pp| ng away the conductors 106 encHsi ng the corrp05| te cores 101

Stripping the conductors 106 nay be done by a stripping tool. These tools
and nethods ofp2siis thpmmghamgmrmtuﬁkémﬂimmddﬂnanhmaaﬁp@daﬁnwrw not be
expl ai ned furtfighis mieadeh 1nT311%céfx91]1 tﬁltead%Q%Jﬁécgﬁethﬂﬁﬁétzﬁﬂanhrﬁ{eﬁu lnﬁle ol | et

housi ng 204 an%g nhm?r qpress&is"tlhm co let furt}:?er o't i%ﬁgt housn}gsfgg pl%e gtﬁle e conductor

of each cabl e num nousi n ed over one of
the cabl es 1004ekER; Towddhe composfigieasxltl g ?@agﬂﬂs%tll%?oempﬂ@ st - t ype
fittings 201 ainecrigdingitearollend8d Thisadify the sorey206 arto the eolletgpsinal04cdnde onl y

met hod of put t ddagbefore trtatingathe rtinipusite hare $0IngithdAcollen 202! The cdliet 2R ipuint  over t he
entire |engt ha@ﬁes%ﬂp;@é‘sw& hﬁce@&blh@ﬁoniﬂé@telé&%llhl dleadtABIbe®. t he splice.

rovever, (@ier CRRRLRa R, B am ﬁysﬁmmm@ 1azéa%em§;b g placed over

THEE AR Rt e T 19 Wposi e

osite
cores 101 ent aiiqdéhetalli@‘@lm WP’H@ZWWWWECW%WG@? et of the pables L@ prergt ive | umen
214. The cor e T@Cringping nbthe aleamhmbbeing 380 afurtdibat dotill ett nigRe Gomitay  ext end
beyond the endp®ftioh ber hekiiRé 20008 otfebetibodimesit, 8l Aumiihen ATREQS 20®0Mdf i t and
fl'[llecz:lo(rjrgfles rs]iol)ﬁlle AmbRe h‘é&’sﬂg%b by G ided Bhlone gpﬁoth &Ee‘lhdcﬁatrs 1620 ihe Evgogg}f’(r)ii g gg
Pt CRB6047 030 HuEY ?‘iﬁeﬁibé a““ﬂ{e’ arp e g st s %%9 2 d{g exenpl ary
enbodi ment , t & EEHBISEEESN ’?ﬁ*@\ﬁ “eg dﬁ‘?”@ﬁﬁﬁ%ﬁ o bl \%3 %i ng t hr eads

203 of the col pischegbesalpingg houging 210y cary gloetain ewrentoye: thegpliesR0prvddises t he
col l et 202 f ur bhdiefrom rh alutniremcidlet ddevi208si ng 204. The collet 202 tightens

ar ound th§4P0”p0%h1teﬁenﬁﬂHrﬁ h@lcsa@gomﬁldcﬁm&éaopfsmﬁalemmp@&hgt@dcore 101

t ed t I1e
'hgﬁglr ng 262 g glbér@}ce ou?m(ﬁ)@‘ilkin@hﬁhﬁec%ﬁé&ﬂﬁ %Qﬁmﬁ,rgsrséa *aﬁ‘e coh et

|
Col Tet J202. ThEmBTT gy f’-fflet oPRies ‘?‘F"’é§§°é‘ﬂﬁi‘5‘s°8‘8§’|“%Fe°°‘%’B“"SS‘°“WT‘t the
conposi te cor efbrcogpodseere é%F@‘SiWO f@@? shopld & eonagserd it ieHithant he al umi num
filler sleeve 2@8t WHH0be Iphasedrbotewbedimentdhe taﬂﬂﬁﬂhmmmms@ﬁg‘* 9900 and t he
cabl e conduct ops fol@Gplicd bE calad WODMBable L00akat spRessa IROA sty dCSRhe al um num

housi ng 210 naxonlaﬁ‘ct&rmmecéncﬁamdas 5}96@5@9&& 1f gen Elﬁll}cﬁm'v@ﬁe dfMddlationkhe cri npi ng
of the alum num egééal%g 210 ensures that it WI not mgrate fromits

osition over the er, empod nts um num filler
gl eeve 20% Shnd S‘H&le?ﬂ“ifi‘ﬁ? ﬁlﬁgrf"ﬁ’ﬁ‘ﬁ% B"n% ez‘ie’gﬁ&g“ SRS F%‘éla“ i : %?Féond? bot h
conduct ors 106 thsding pravepipene. Sapitedarddensiop i mest Prakeyige AEPR &M ment , t he
al um num fill emoeﬂcb’ﬂweo 208dsaHdwevkhe the atesant invemtibroalisws biglet @nsienlodsle gl ued or
adhesi vel y att aphegle fice200atHeqp!ik0 800 R Bdlc Ankiamste drouid s, 08 pitihdMhchousi ng 210
can carry elec SgﬁnézlﬂélfmevrﬂuegM?Jctwtenﬁnéﬁgé iEsafBPrct¥¥. TlhhddiR&], Mefdomen the al um num
filler sleeve pe splice 200 increases the tension if the composite core 101 begins to slip from the
splice 200 and pulls the collet 202 further into the collet housing 204.
[56] Other configurations of the above elements is contemplated and included in the
invention. In addition other elements may be added to the splice 200 and are include in
the invention.
[57] Dead End Fittings
[58] The present invention also relates to dead ends 400, as shown in FIG. 4 used to
terminate the ACCC reinforced cables 100 described herein. As explained, the main
Toad bearing element of the ACCC cable 100 is the composite core 101, Therefore, it is
advantageous to have a dead end 400 that can hold the composite core 101 of the




[ 54] An exenplary conposite core 101 with a dianeter of.371 inches, may
w thstand conpressive forces of about 10,000 psi. Wien the collet 202 is
conpressed by the conpression screw 206, the conpressive forces shoul d be

bel ow the ¢co sion imt of the conposite core 101. %gs} ol let 202
shoul d be WQ%‘FE@?@% to | ess than abgut 10,000 psi. | ah e9<0é'0 fiei?f?y

enbodi nent, the collet 202 is conpressed to 4,000 psi for a splice 200 on
an ACCC cabl e 100 that replaces a Drake style ACSR conductor. These

cal cul ati ons af€COpite WA cTheldeadyendsid00 ge similalahd fuhgloh eimilatietodizd splideat | ons
present ed aboviiings26(. OB siell@dd the edbvillaeddbezekDsimiltsiticdnd abd & rhadifpai nt ai n
adequat e tensi Qe eits:@m RN funcllon th B ReddicRE400 BURI:S t&%&let%%e ﬁnﬁgandar d,

tension in m)Si l%ﬂﬁcﬁbg a?neﬁ‘%%%%ﬁ? 1§§s tb ﬁead 36@@3#1 fgl%{s;lpfl C;b\évg\OlerThe

1

t he present nt |

splice 200 ca aﬁ”&‘?’?ﬂ Sﬁ@ﬁgwoaﬁ‘gt ea&r"ﬁ‘ﬁ%ﬁwﬁ Wﬁla 6‘&?’?&%” resul ting
hi gher vaPlles ef@usembodimgntiofihe eclisttynetfieadsnd d40yis $h§m1@¥FIG A. Ia@hia tion, the
collet- type sthhodmeﬁlomemib‘rmmd&nhdﬂﬂmmnmne;lfutislnetlmmmnsabcﬂletore 101

begins to sli pzdzr@mwtmeusu@m GRomfElora0g] a@dlétheasédﬁecaﬁﬁrésﬁbn &BBenk 2ot her into
the col | et houﬁlémn%%gle cﬁ,ﬁ Q@Jm ?&Qéﬂ@éﬁeﬂqoﬁaﬁd coﬁﬁ&to@!i%d’eﬁ el ements is

ncl u er elenents may

cont enpl at ed en

be added to thtg’ng 3 pSngppicctth 1t ”\fﬁ’c??‘l?a’gsuﬂﬁc‘r’]‘t“ﬁ F AR 40 may57] Dead End
Fittings [58] niw dp plpmingpdiles Seave08 apdreg plipinin hougg?d 0cHie® 400, as shown
in FIG 4 usedelementstofthaicollet-trpe frad ACE0D fusitioh by masewitlathk exmbeie cdedt | bed
herein. As expbfahedTCC tdd& 10BicBmpreR A cHRAL23GchehA AReibn pfidstof® thCCC cabl e 100

S the composi %o'@n Ggfe%oré%anﬁfaﬁahelftﬁé&adénmo@ma@&yﬁﬂé ageaus t0 have a dead end
PCT/ uszoo[ﬁ§]0351 Shiify tg‘%digad 4d?hd%?§§‘§ A eERetRed
function sini I%ﬂnﬁf’: 04 1pay e gy perhanical depig g‘at OIS@Féj“%drﬁnfi%‘b@%ﬁhet he art will
recogni ze the eplilP&iojatsiraciurgdpithh eppadanepiipwiy thy coungetpreddd ispneyshioltior ng 201 to
function in a deadIrenitr 4@budinfdne ibé enectot #8 ntglidobide toyppendtilititedig, 201 wi |l | not
be expl ai ned agRkith@Sad e séﬂhahﬁs pla&sdx@t&ﬁn@eﬂdd@w@@@asR@Fbﬁfa,or%H&tﬁﬂtffer ences
bet ween the Spwn%&e@% &%@ﬁugﬁﬂtéqgw\m giﬁﬁeﬁé%ﬁh%&s%ﬁre' nafter.
111[50

(581" cre ermod i ch, ] 2 %%Y%ey.aed M °°8“"*ﬁ88 e iepRe s o

1S not

limted to, a Wit Hergpherghedsmesior fl il preseived 4 o ¥erholi b BUGE and at
| ease one corrprl@gmtlgmlsebtemmtoE@Ethemthmh@thmmbeﬁme@hovm t he conpression
el ement 2@6 and Tikeychumide imay beddned méth tHe @ompreksian s@evs206ghe thpdagdnee | n furt her

enbodi nents, t e Rl ﬂo%&mémeBPﬁ?ed« moﬁgauéaayoftﬁlcsmethaﬁin 64, a3 ed UM nuUM
filler sleeve géﬁiﬁi ﬁgg ﬁg t%mo%%ec@%cgljc Ie ﬁ'&ﬁe caff eqﬂgrﬁﬁs of the
FHEds

|l et-t d 101 f
the ACCC oabl e WHGhe w8 %ﬁl@r%?ww%@’%%wmmﬁfh?@% £ 5501 ds ont o

the conposit el®qrealspaachered. Theerrdrolitiecan baenchaied ta owy twes of sistchre Tt e. [ 60] A
conponent of t kecoms haytinduydpdutie adt liesited 4 G(potegyblilding, adomnor oubsdich. The
[62] The cables 100 and the collet-type dead end 400, once completely mated, form a
cable terminal 400. After the cable terminal 400 is made, an electrical jumper 406 may
be installed, and the electrical circuit connected to the end user using the jumper 406.
[63] A Method to Terminate An ACCC Cable
[64] One embodiment of the method to terminate an ACCC cable 100 is deseribed
below. First, the composite core 101 of the cable 100 can be exposed by stripping
Aaway the conductor 106 encasing the composite core 101. Stripping the conductor 106
may be done by a stripping tool, These tools and methods of stripping wire are well
known in the art and will not be explained further.
[65] The collet 202 may be inserted into the collet housing 204. The aluminum housing
210 may also be slipped over the cable 100, In one embodiment, the aluminum filler



connector 404 may be any nechani cal device that anchors the dead end 400 and
the cable 100 to a structure. In the enbodi nent shown, the connector 404 is
an eye bolt or <clevis. In other enbodinments, the connector 404 may i ncl ude,
but is not limted to, hooks that can be set in a hol t can be
screwed t oV 21438 polts, or bolts that can SCFEM/tO%EHB%%gF@&ﬁ%?E. One
skilled in the art will recognize t hd*vari ous types of connectors 404 that
may be used. All of the connectors 404 are incorporated into this

i nventi on. Her géenahtyaiso be pheaiommndistcale IMATIwicohnetier 40¢ sy bbadciedttan eye bol t
402, but the escinkpid In2 of the Osltet ISR 20401 HelcBnkctiol Ganl b3 VRAE byWArelvihgd hat one

enbodi nent. | hal i ; sion screw
o ot threagtji%g;ﬂ&m?mﬁmtﬁeeﬂ@gﬂr@meg&e{ﬁhﬁ o Adtnik &niﬁxﬁfﬁs(;m}gads of

col |l et housin : Screw
the collet houSin ?ip@%?%rﬁgwéﬁ'shee L) %@i@‘“’ %nlfoﬁlgeoﬁpbeglro
mechani cal  couBiEsiroRoe iaenZig bty erlet 20 juserting e orpmqgitesipre 19h priails02 | s
anchored to a %¢fligpingipithe qoreel 08 dnip e bumes 214npassiblp bl thesocdBP wachiOBe ar e al so
anchored. The eyefthetdilevt®2. can be anchored to any type of structure. The
structur gesmy | Nl dd thdWdbnplessidhatt akd fRbtloBsl hbI1@ on the B SOsitPoRUiol GheNg, a towver,

R e

conpletely matgd, .. er | erm nal 400
is made, an el B¢t PPEAIMYOMH5RY e spmRession i ngQF‘FaéIB‘? m%?ﬁ%“to_%t%@fsg’(,gtri cal
circuit connecta@nd Ben tghtepsiPld.dichpsisyes on thecqligii9rThe oglet 2426BumA Met hod t o
Ter mi nat e An AQOIBs Cartipressive frceOmethe odpqasiwrot: 10F oftieeabielt®dod to term nate an
ACCC cabl[g7]100 iIs oftembbiiRat, theah@itm filliSlecvel208 afdaRRMGhilnen EkiAg 2@L of the
cabl e 100 can pg pexppartielile &hi LA dhe M Al SRARUGE Bl k06 encasing t he
conposite core 1101]11. g ggiod;'ﬂat ec.coeraou&t r%gl 00 ?r%y be. %Eﬁ‘ by a stripping
tool . These todl's and’He Loy CUPpTisy rﬁé e are SNEPME%W8wn in the art
and will not beEuaRwr Hlsialgeve ot pdithe gy sipg P l0gnsusey shabihyyilknet | nserted into
t he col | et houmigrity fr@aits ppkitiomdvenihedan proi 4. dyotha edberdiyents, the alyminghi pped over

t he cabl e 100. fillenslesve 268da6 ehicampiinunt Hoasig Adimay 63 Féldddes a MR 30081 358

PCT/ US2004/ 0354 notdet cpbRBN &t MR IudliReh fRr MeIE 0% 20Y BF aluRGumdid100. The
connect or 404 5.6, AL ANy ol BEOAG I ofdulhed A6 COI et housing
204. The connecltl.o 5 n, ggga ef}i%y SCrew nﬁ the cgnr&e4 ﬁdr 404 into the end
222 of the col FMEPIHBALIRE ZHbopn coRpy dogirg oErRver P dsad B4 204 is prepared to
recei ve ti§8l conp8sat pemplpempodimentpgunpiifsaingld0e ppebertiachedie e i nserted into
the |umen 214 diminire howsing810. 20dhe cinbsiinednt, thy juner conipd 406 ebdd o thol entail s
the slipping oftuhiien aaisig 200 Théudpérieminklnme mdil diso feaktdeb biyadtiddtvely t he- core 100
Friotional hol g e i iieeluhoithie 210, Gk Rt GRERIACUE AEES> 70 ced
The conpressi o%%?%%r@ﬁatng%ép “lmsmulrjuslgam?%ﬁgafﬁg%ringd%Sﬁlesm SI?P%?WP%QSB I n one

enbodi ment , t h&klkg Hfheat Y dccognienptsprethads phatachingdhq oy bovslge $4%  housi ng
204 and t hen t foghetiemest tepminal 446 ThpjupperdermipalA906 prosidess heaps gigommedtige col | et 202
in turn appli sswenmphetiuwchohdaigH9 andihé éd usonposi te core 101 of the cable

100. [67] [lsb]n ONeTIRIBAhIENY, afid: 8 cAlnbddraiMadditle B 186 86 MR1cEABaB¢ the al um num
housing 210 1chored to a structure. Anchoring the dead end 400 may include slipping the eye of

the eye bolt 404 or clevis over some hook. The structure may be a pole or a building,

In one embodiment, the eye is slipped onto a hook; the jumper terminal 406 is

connected to a wire that feeds the electrical current into a nearby building. One skilled

in the art will recognize other structures to anchor to and other methods of completing

such attachments.

C

Industrial Applicability
{70] To replace existing electrical transmission cable, linemen must be able to splice the
cables and attach the cables to poles or structures using dead ends. The embodiments
of the invention enable splicing and terminating of the cable.



can be slipped over the dead end 400. The alumnumfiller sleeve 208 and the
al um num housi ng 210 may be crinped onto the cable 100. The crinping of the
alumnum filler sleeve 208 and the al um pum housing 210 ensures that it wll
not mgrate fromits position over the dead end 400. In other enbodi nments,
the alumnum filler sleeve 208 and the al um num housi ng 210 may be wel ded
to a conductor 106. In still another enbodinent, the alumnumfiller sleeve
208 and the al um num housing 210 nay E ]ﬁgued or adhesively attached to the
cabl e 100. Once attached, the alunlnun1ﬁou5|ng 210 can carry electric
current over the dead end 400. [68] In an exenplary enbodi ment, a junper
term nal 406 ttached to_the .al um num housing 210. |n

enbodi nent Afﬂgyfyﬂﬁfi’iﬁ © YOSPRRSR G Tl mRiBUT 69 HRE O YRR caqea?ﬁq#?[ﬁ%f FRSlFs"Ag 210.
The | unpesectrdratimmim d@uarencompssite bere wafdec! @ableadhlesiblediaying atbiapdsededro t he
aIun1nun1p@M§m@gbﬁggﬂmhams&hhﬁmggother enbodi nent, the junper termnal 406
and the al um num'housing 210 are forned as a S|ngle unitary part. One
skilled in the art wil] recqgnize ther met hods of attaching the al um num
housi ng 210% t“f’%ort'?fgef‘dl?{)@i” ?&“ﬁ% fgh UG CORNSII%inper terminal 406 provides a
means of connection between the al um num housing 210 and the end user. [69]
The dead end 4@Q@plleahdverg at ket cwrimemtto mawd O4th drdompeitcarefidOeaatde; at t ached, can
be anchored to a structure. Anchoring the dead end 400 may include slipping

the eye of thiea @yier loodihg, 4DdredrthedoBivi fﬁ)uﬂﬂgethatsm thOeKlet th e EEE UGlcuns ARy be
a p0| e or a bui ngér%gﬂﬁéopetﬂou%m%n?sat IOggI{lll‘Eg'tOE \ﬂ%se%){%?.t' Ietast?olmla 5181%? h enelﬁe ﬁllf:hOOk

the junper term rica
current into a pitByaVitthaepnosE corof hegablg;and he art will recogni ze ot her
structures t aiiaehpfesdidh iapln@hiigst coipled 0alh tefcoltd H@Jsﬁltgj \ﬂ]garelﬁt]ﬁ laonﬁﬂiréﬁﬁh ment s.

cabl e, 11 nemon T BL Hsreh n e FRATR: Bk bR BuSRkECnel HIE "2T
pol es or struct EliEbexgs %‘@"Wéf’éﬁ"%ﬁw“!’h@ f‘é‘?ﬁﬁ?dh%‘éﬁ”t@ateépf@tqiéhel fblentidon
enabl e splicing and termnating of the cable. 15 CLAIMS 1. A collet-type

SPlice 10 counERta btk ANILOUMERNCLALLOTROSH fufBSehel nf of ced cabl e

and a second alum Rum co onposite core r e, each cable
havi ng a conposite core surrounded by a conductor, conpr|5|ng. a. two or
mor e col | 2t Atcpfe-fypé spligSacceritny fd flkinng, chefein Sliel’lg):llei is @ elohdart! chawdl bgdyat

| east oneg, Vé{\{ﬁg%fhr&%ﬁm i ]’M gz.h fi SR m'aﬁq&ag&h& e{]ﬁ%%fn%gceﬁgb&d duler rRiGO! | €t

housi ng, ous| ng nates e col|et”to conpress the
col l et, anbereipefist puteriadivsorf thecolld i darery thanthe S5O B0 expose the at
| east one lunen to enable the <collet to mate with the conposite core of the

cabl e; ang A &dllet t@{)&ﬁ%ﬂpg aﬁ:@gﬂdﬁ td Jml'nelngfﬁéreﬁl ra'?état EQS?QIL@Q&HW 4);@11&5&%11&9&1]095/

housi ng, wher el npr.essj on nP enent %gpresses the col I nsi de the
col | et hoﬂ@ﬁﬁd“@§HHWV%@P%ﬁﬁmégﬁﬁﬁé§g‘ﬁ b epwd e | et exerts a conpre55|ve and

frictional force on the conposite core of the cable; and
4, A collet-type splice according to claim 3, wherein the at least one lumen mates with the
composite core of the cable.

5. A collet-type splice according to claim 1, wherein the collet is made from two or more sections.
6. A collet-type splice according to claim 1, wherein the collet housing is a tube comprising a funnel-

shaped interior that allows the collet to fit inside the collet housing.

7. A collet-type splice according to claim 1, wherein the compression implement compresses the coliet
by pressing the collet into the collet housing.

8. A collet-type splice according to claim 1, wherein the collet housing is made from steel.
9. A collet-type splice according to claim 1, wherein the compression implement is a

compression screw that threads into the collet housing and wherein tightening the compression screw

compresses the collet.



b. at |east one connecting rod that couples the two or nore collet-type
fittings together. 2. A collet-type splice according to claiml1, wherein the
collet is an elongated conical body having a first end conprising a first
outer radius and a second end conprisingsa second outer radius, wherein the
first outer radius of the collet is larger than the second outer radius. 3.
A collet-type splice according to claim1l, wherein the at | east one | unen

extends c real - t . ] i r nd to
t he secongﬁg\ﬁcg%ﬁ ,2}’%‘:68Ia'l(:?éeo?]rlll ‘%%t_g)?c;@??,if@g{%i %@ﬁfﬁ@%ﬁ fﬁgm]éll{uglimr%ﬁ%% t\%\%é@%lleg t he at

| east one™ItTEhOHRT S Rt o 1t ppckelecgical lpfonpasts thesggpdnctos of the first
col | et - t ypblespthiteoadeor dithgsetadehtdsé.m 1, wherein the collet is nade fromtwo
or nore sections. 6. A collet-type splice according to claim1, wherein the
coll et hopsing. s a tube conprising a funnel- shaped interior that allows
The col ot it stitg Becb R P Bt e Ge itk 1 § Beisptivso

accor di ngsetigonallagsiathat thewheluetpmon the fisbeaple esbé snotidrphle nelvenupaptiessemrdties

col let byr@s@ssiiog the collet into the collet housing. 8. A collet-type
splice according to claim1, wherein the collet housing is made from steel.
9. Acoll et-tyPe splice according to claim1, wherein the conpression

i mpl ement 13 & @lletdeppbessicenmdisg foelgim A Bt whetpinethelgduinintio hokgngiok lubt. housi ng and
wherein tightening the conpression screw conpresses the collet. 16 10. A

collet-ty spl.i.ce according. t |.ai further conpri.sing,an al um num
ousi ng 1 b CUATRPR {5k R G e o Rine R TR Ay f e MRS anc
el ect ri cabdtyecs dheseedustot ¢rethe ephtpuad e alyminupghopsipgto ensggdyha thgelehtric sviewhiduct or

of the segLndbeaklhRminki hobsig@! | et-type splice according to claim 10, wherein
t he al um num housi ng has a greater cross sectional area than the conductor,
on the first cable or the second cable, to | ower operating tenperatures

acr oss t h& pngtiad to sppice tagethsr p st plypiaus spidugorcopedie sefe ranferced swp'eend vher ei n

t he al um susadnOisiuRgcdnBuctor botbgbsitdlchre BinCddel] €ibld, yarh caiM hadRgaceapdit@rd 0 cl aim

10, furt hgl@roglﬁﬁg%%ﬁqgm%ﬁ%ﬁggi‘%gm filler sleeve inserted between the

conductor on e an um num housing to ensure that the
electrical current is passed by the alum num housing. 14. A nethod to
spl i ce togei. efosiag h tansdosiad core diafivsc cabidtict or conposite core reinforced cable

and a secolgyg}g%%iygjlMogi%}éqursﬁg%g@ te core reinforced cable, each cable

havi ng a conp core surroun a conductor, conprising:_a. exposing
a conposi t & dEFEngdhe comppicoren the fipst andergad wglen nduiwprsds tRlekyPEtiBresSe  econd
cabl e; c. inseidnippgedhen@aimgosite cores of the first and second cables into
separate collet-type fittings, the insertion process conprising: i.
inserting the conposite core of each cablJe into a first and a second coll et;
ii. conpressi hg”sé%i%th&B‘quﬂé’ﬁltet‘i?rerﬂgle%i:hf?til%lﬂlfoci’ﬁ‘é{ftIavf?é?é?i‘dc% osite core; and d.
coupl i ng a colin@eotprasgng cach ¢otletgabdld Gfctivtally s avmagositowhd; etd t ype fittings to
hold the collet-type fittings together. 15. A nethod to splice according to

claim 14, ch rc})ur]]J urig 3(.: é:())n efc%:il?é rgg tortceigl"ln &Qhetsggarﬁg c(::ol et(:'tycz)llael f?t%ing‘gmt(} ltloldle th(e: g(llllet?ttype

fittings together.

15. A method to splice according to claim 14, further comprising mating the each collet with a collet

housing.
16. A method to splice according to claim 14, wherein compressing the collet includes:

a. threading a compression screw into the a collet housing; and

b. tightening the compression screw to compress the collet into the collet housing,

17. A method to splice according to claim 14, further comprising slipping an aluminum housing over
the splice to conduct electricity from the conductor of the first cable to the conductor of the second

cable.

18. A method to splice according to claim 17, wherein the aluminum housing is crimped to one of the
first cable, the second cable, or both the first cable and the second cable to keep the aluminum housing in



housing. 16. A nethod to splice according to claim 14, wherein conpressing
the collet includes: a. threading a conpression screw into the a collet
housi ng; and b. tightening the conpression screw to conpress the collet into
the collet housing. 17. A method to splige according to claim14, further
conprising slipping an al um num housi ng over the splice to conduct
electricity fromthe conductor of the first cable to the conductor of the
second call.@ye hR.sptcMet hod to splice according to claim 17, wherein the

al um num housi ng "8 Cr | nped to one of the first cable, the second cable, or
both the first cable and the second cable to keep the al um num housing in 17
pl ace ovel’. theteglid phce atQrdidg tretaho tl7, fiothepbmpdsi@doritie agahminamdiley 17, furt her
CONDI i Si NGech DGR Lch Y c@mu%ymenwm{elﬂrét Elble o%lﬂf‘e%&%n{gsatb\(m@ mtefa&mﬁrgwuct or of

ei t her thle first cable or the second cabl e and e alum num housing. 20. A
met hod t 0"${if'¥ce according to claim14, wherein a conpressive force of Iess
t han10, 000 psi is placed on the core. 21. A nethod to splice according to
claim 14 zwvwe%ioe t@spﬁém&o@cﬁxsgﬁs%lafnm%hafemafa&ﬁﬁreéwgﬁipceqmesg fan1Pb@ARA on the
core. A\tamra | tro splice according to claim 14, wherein the splice can
mai nt a| n 3PS é’f P the cable of greater than 10,000 pounds. 23. A method
to splice according to claim 14, wherein the splice can naintain a tension
in the capl ﬁmeﬂ%@'ﬁo s‘ﬂ)ﬁ@eodg&rdﬁﬁé'tﬂ‘é&xm 24 whBei RlcbffitssRL 86dd dr G@ut £60 Kiis

conpri si @acg @ irst span of al um num conductor conposite core reinforced
cabl e, thE*€ABT&°M8ing a conposite core surrounded by a conductor; b. a
second span of al um num conductor conposite core reinforced cable, the cabl e
having a ;zcgrm&wdtt@slmé gccsmwgqy@191%4114bm@eﬁ%491¢6e%n m&intafh SRhsidEn 1L QERE | Si NQ:
i. afi rste ceoe gmiy@&) Olun ing coupled to the first span of al uni num
conduct or *'EOHpHSTE "%einforced cable; ii. a second collet-type fitting
coupled to the second span of alum num conductor conposite core reinforced
cabl e; 1113 ARk splitR @GR ©Rlalie 14, tWBRinfthd dplittGaf AARFIS] BBiHAMME tHRS (1) a
col | et haveln P Ie%st one lunmen to mate with the conposite core fromthe
cabl e; (23 a Co P& Viousi ng, wherein the collet housing mates with the
collet to conpress the %ol | et, .and wherein the coll et housing has an

openi ng t " &xplired cleigcalga |eep8tPTigiAE | umen to enable the collet to mate with
t he conposi tea ferspandf diencabbefuctandn(pd)iteaoeonipfoesdicalsie, itplablrbming hat

couples with gagpoggg éo@ésuﬁ%&%ﬂeﬁ!g 2WhRLgbn the conpression inplenent
conpresses the coll I nside, th e cql I et "housj ng andf an %i n ¢ Jr;?gre,ssi ng
the col ot Exeriends wﬁs AT SHEUTPT STRRAF CpiS BB &@8&% FtiEetore
composite core surrounded by a conductor;
¢. a splice, comprising:
i. a first collet-type fitting coupled to the first span of aluminum conductor composite core
reinforced cable;

ii. a second collet-type fitting coupled to the second span of aluminum conductor

composite core reinforced cable;

iti. wherein the each collet-type fitting comprising comprises

(1) a collet having at least one lumen to mate with the composite core from the cable;

(2) a collet housing, wherein the collet housing mates with the collet to compress the
collet, and wherein the collet housing has an opening to expose the at least one lumen
to enable the collet to mate with the composite core of the cable; and

(3) a compression implement that couples with the collet housing, wherein the
compression implement compresses the collet inside the collet housing, and wherein
compressing the collet exerts a compressive and frictional force on the composite core

of the cable; and
iv. a connecting device that couples the first collet-type fitting to the second collet-type fitting.

25. A spliced electrical cable according to claim 24, wherein the collet is an elongated conical body



of the cable; and iv, a connecting device that couples the first collet-type
fitting to the second collet-type fitting. 25. A spliced electrical cable
according to claim 24, wherein the collet is an elongated conical body 18
having a first end and a second end, whegein a |unmen extends concentrically
along a length of the collet. 26. A spliced electrical cable according to
claim25, wherein the lunmen mates with the conposite core of the cable. 27.
A spli cedy Qg qldk @ﬁa%ﬁ@@é&@&ﬁ%ﬁléraﬁ u%eﬁleﬁ}almsg&ce garllg' {Bnég'%n%f? gL 1s made
fromtwo or,_for e sections. : fice ectrical cable®ace |ng to
clai m 24,“UHerein the col | et hou5|ng is a tube with a funnel - shaped
interior that accepts the collet. 29. A spliced electrical cable according
to clai mZAa spiel eledlrid N bfORR &R S ioQikith TP ERR M LI by
pressi ng %. Wh%Iet into the coI?et housﬁﬁgﬁ §%§9%B£%§$%§ﬁ$@§g%@$%gg%mcable
accor di ng't §°@? % m 24, wherein the collet housing is nade fromsteel. 31. A
spliced electrical cable according to claim24, wherein the conpression

| npl ementai & spliced OBIRNA@PSLR AR LR 24, Wh&aH helcBiQR it fioh! (&b omy@ ng, and
wherein tightening the conpression screw conpresses the collet.

spliced éig&f?lcal cabl e according to claim24, further conpr|5|ng an

al um num housing that couples wth each of the collet-type fittings and

el ectricalg x sﬁlQQ@ﬁE&&aH&@ie G&Bfélﬂm%tt@&aﬁfﬂt \bl%l‘ﬁflﬁ he Eolﬁﬁlmuﬁng Wiatehhe il (GR0dHCt Or
ced electrical cable according to claim 32,

of the Sesﬁ egl oﬁacttl Ql:l_le
wher ei n t B AMIAPRUHAREAE 5§ Hhs a greater cross sectional area than the
cross sectional area of the conductor to | ower operating tenperatures across

the spliBea sgitted Aechithi &aga@bﬂmgrm Q@ 22200 RiRHE MrHrRGof PhpknRhBoddresdt@E €i N
the alumn Qusi. n % Q A spliced electrical cable according to
Y R i 1 i P s it

claim 32,° Mfm filler sleeve inserted between the
conductor of the first and second cabl es and the al um num housing to ensure

that t h@(ﬁk@@ltcéd} QakriGLdabe Qctcofdﬁlg@@-&ﬁﬁ‘@4pélhe§"é%€th@-hdlm H&Mﬂh;ﬂ@ HRHdeom steel.

31. A spliced electrical cable according to claim 24, wherein the compression implement is a
compression screw that threads into the collet housing, and wherein tightening the compression screw
compresses the collet.

32. A spliced electrical cable according to claim 24, further comprising an aluminum housing that
couples with each of the collet-type fittings and electrically connects the conductor of the first cable
with the conductor of the second cable.

33. A spliced electrical cable according to claim 32, wherein the aluminum housing has a greater cross
sectional area than the cross sectional area of the conductor to lower operating temperatures across the

splice.
34. A spliced electrical cable according to claim 32, wherein the aluminum housing is a tube.
35. A spliced electrical cable according to claim 32, further comprising an aluminum filler sleeve

inserted between the conductor of the first and second cables and the aluminum housing to ensure that

the electrical current is passed by the aluminum housing.



