MULTI CONDUCTOR CABLE ASSEMBLI ES AND METHODS OF MAKI NG
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The commonly used electrically insulating material for multiconductor cable
assemblies is PVC. 1t is relatively inexpensive, widely available, ﬂexible and has
natural flame resistant properties. There is an increasing desire to reduce or eliminate
the use of halogenated resins in insulating layers due to their negative impact on the
environment. In fact, many countries are beginning to mandate a decrease in the use
of halogenated materials such as PVC. Therefore there is a continuing need to
develop new multiconductor cable assemblies wherein the electrical insulation

material, i.e. covering, in the assembly is not PVC or other halogen-based material.



The aforenentioned need is addressed by a
mul ti conductor cable assenbly conprising two or nore
w@ombeesswi res arranged in a side-by-side contiBUDUS2005/043405
rel ati on providing one or nore substantially
interfaci ng contact areas between adj acent coated
wires; wherein one or nore of the coated wires
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(i1) a polyolefin; and

(iii) a polymeric compatibilizer

wherein the covering is disposed over the conductor; and

wherein ¢ach coated wire is at least partially bonded to an adjacent coated wire.

In another embodiment a method of making a multiconductor cable assembly

comprising:

arranging two or more coated wires in a side-by-side contiguous relationship to
provide one or more substantially interfacing contact areas between adjacent coated

wires; and

at least partially bonding the two or more coated wires using at least one of heat-
pressing, ultrasonic welding, solvent welding, laser welding, adhesive bonding, and

vibration welding
wherein one or more of the coated wires comprises:

a conductor, and



(iii) a polymeric conpatibilizer wherein the covering
i s di sposed over the conductor. |In another enbodi nent
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nmet hod conprising: interposing a plurality of
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a ¢overifig eqnprisisgih tteanoghgistcompositien ged tedhémmplastio composition
sheet, wherein the first and second insul ator sheets,
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anot her along a length of the first and second _
Insul ataor sheets; and wherein one or nore of the first
(iypgoyaledngandsul at or sheets conprise a thernopl astic
conposition conprising: (i) a poly(arylene ether) (ii)
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wherein the first and second insulator sheets, each have a length and a width and the

length is greater than the width, and

wherein the plurality of conductors are arranged in parallel relation to one another

along a length of the first and second insulator sheets; and

wherein one or more of the first and second insulator sheets comprise a thermoplastic

composition comprising:

(1) a poly(arylene ether)

(i1) a polyolefin; and

(ii1) a polymeric compatibilizer.

The method may comprise, as a method of bonding the two insulator sheets, one or
more of heat-pressing, ultrasonic welding, solvent welding, laser welding, adhesive

bonding, and vibration welding.



assenbly wherein the conductors, 4 1, are

substantially in a single plane. Figure 5is a
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mul ti conductor cabl e assenbly highlighting nmultiple

| ayers, 50 and 51, of coverings enclosing conductors,

52. Flgure 6 is a schematic representation of a
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In this specification and in the claims, which follow, reference will be made to a

number of terms which shall be defined to have the following meanings.
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The singular forms “a,” “an,” and “the” include plural referents unless the context

clearly dictates otherwise.

“Optional” or “optionally” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where

the event occurs and instances where it does not.

The endpoints of all ranges reciting the same characteristic are independently

combinable and inclusive of the recited endpoint. Values expressed as “greater than”



that a conposition having a polyolefin matrix could be
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low temperatures and room temperature, better heat aging, better flame retardance, as
well as greater tensile elongation. It is generally accepted that the morphology of the
composition is indicative of the degree or quality of compatibilization. Small,
relatively uniformly sized particles of poly(arylene ether) evenly distributed

throughout an area of the composition are indicative of good compatibilization.

The thermoplastic compositions described herein are essentially free of an alkenyl
aromatic resin such as polystyrene or rubber-modified polystyrene (also known as

high impact polystyrene or HIPS). Essentially free is defined as containing less than



Wthin this range the flexural nodulus may be greater
than or equal to 8,000 kg/cn2 (1000 Mpa), or, nore
wapmweiéiseml | y, greater than or equal to 10, 000P&DUSI0R5/043405
(1200Mpa). Also within this range the flexural nodul us
may be | ess than or equal to 17,000 kg/cn2 (1700 Ma),
or, nore specifically, less than or equal to 16, 000
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conbi nation with 2,3,6-trinethyl -1, 4-phenyl ene et her
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The pol y(aryl ene ether) may be prepared by the
oxi dati ve coupling of nonohydroxyaromati c conpound(s)
WG wboes4®, 6- Xyl enol , 2, 3, 6-tri net hyl phenol aneCT/US2005/043405
conbi nati ons of 2, 6-xylenol and 2,3, 6-trinethyphenol.
Cat al yst systens are generally enployed for such
coupling; they can contain heavy netal conpound(s)
Tablich as a copper, manganese or cobalt conpound,
usual |y in conmbi nation with various other materials
syeh—as secondary—afpe—tertiary amne, halide or
:D%@HEFW8938H36ﬂ3tmo or 1fore of the foregoing. In one
tylene etther) conprises a capped
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he capped with a cappifg agent {via an acyl ation
Cﬁeﬂcﬁ%omwnwuc(%%anple The cappi ng agent chosen is
desirably one that results in a | ess reactive
1 poly(aryl ene ether) thedéby reduci ng or preventing
crosslinking of the polyner chains and the formation
2 of gels or black speck®sduring|processing at el evated
tenperatures. Suitabl e|cappi ng|agents include, for
3 exanple, esters of salipgplic acid, anthranilic acid,
or a substituted derivative thereof, and the |iKke;
4 esters of salicylic acipgo and especially salicylic
carbonate and |inear polysalicylates, are preferred.
AS Sed herein, the termgpester|of salicylic acid"
I ncl udes conpounds i n which the carboxy group, the

n or pothidpave been esterified. Suitable
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Fdigfula (1):near pol ysalicyl ates and cyclic conpounds such
as disalicylide and trisalicylide. I'n one embodi nment
the capplng agents are selected fromsalicylic
@ar bofat e and t he pol ysalicylates, especially |inear

al i cyl ates, and conbi nations conprising one of

i ng. Exenplary capped poly(aryl ene ether)

eir preparation are described in United States

s. 4,760)1 18 to Wite et al. and 6,306,978 to

Braat et al . Capping poly(arylene ether) with

g:lysallcylate is also beljeved to reduce the anount

refanfon oadhipiuctuesl Hnitacash Qr andpQ” jsrindensndantlytydrogen, halogen,
prpma (arélecglglc?arf t10 erl) alﬁhla}e g., alp%lkyl containing 1 to 7 carbon atoms),

phenyl, haloalkyl, aminoalkyl, alkenylalkyl, alkynylalkyl, hydrocarbonoxy, aryl and

halohydrocarbonoxy wherein at least two carbon atoms separate the halogen and
oxygen atoms. In some embodimenfs, each Q' is independently alkyl or phenyl, for
example, C,4 alkyl, and each Q? is independently hydrogen or methyl. The
poly(arylene ether) may comprise molecules having aminoalkyl-containing end
group(s), typically located in an ortho position to the hydroxy group. Also frequently
present are tetramethyl diphenylquinone (TMDQ) end groups, typically obtained from

reaction mixtures in which tetramethyl diphenylquinone by-product is present.



am noal kyl groups are the result of oxidative coupling

reactions that enploy amnes in the process to produce
wa bwepedsy( aryl ene et her). The am noal kyl groupPCDU$1005/443405

the term nal hydroxy group of the poly(aryl ene ether),

can be susceptible to deconposition at high

tenperatures. The deconposition is believed to result
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which the carboxy group, the hydroxy group, or both have been esterified. Suitable
salicylates include, for example, aryl salicylates such as phenyl salicylate,
acetylsalicylic acid, salicylic carbonate, and polysalicylates, including both linear
polysalicylates and cyclic compounds such as disalicylide and trisalicylide. In one
embodiment the capping agents are selected from salicylic carbonate and the
polysalicylates, especially linear polysalicylates, and combinations comprising one of
the foregoing. Exemplary capped poly(arylene ether) and their preparation are
described in United States Pat. Nos. 4,760,118 to White et al. and 6,306,978 to Braat

et al.



intrinsic viscosities are used, wll depend sonewhat

on the exact intrinsic viscosities of the poly(aryl ene
wetdvendssused and the ultinmate physical propertPEBUSI8/043405

are desired. The poly(aryl ene ether) used to nmake the

t hernopl astic conposition can be substantially free of

visible particulate inpurities. In one enbodi nent, the
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defined as the intrinsic viscosity of the poly(arylene ether) prior to melt mixing with
the other components of the composition aﬁd final intrinsic viscosity is defined as the
intrinsic viscosity of the poly(arylene ether) after melt mixing with the other
components of the composition. As understood by one of ordinary skill in the art the
viscosity of the poly(arylene ether) may be up to 30% higher after melt mixing. The
percentage of increase can be calculated by (final intrinsic viscosity — initial intrinsic
viscosity)/initial intrinsic viscosity. Determining an exact ratio, when two initial
intrinsic viscosities are used, will depend somewhat on the exact intrinsic viscosities

of the poly(arylene ether) used and the ultimate physical properties that are desired.
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Polyolefins are of the general structure: C,Hy, and include polyethylene,
polypropylene and polyisobutylene. Exemplary homopolymers include polyethylene,
LLDPE (linear low density polyethylene), HDPE (high density polyethylene) and
MDPE (medium density polyethylene) and isotatic polypropylene. Polyolefin resins
of this general structure and methods for their preparation are well known in the art
and are described for example in U.S. Patent Nos. 2,933,480, 3,093,621, 3,211,709,
3,646,168, 3,790,519, 3,884,993, 3,894,999, 4,059,654, 4,166,055 and 4,584,334.

Copolymers of polyolefins may also be used such as copolymers of ethylene and

alpha olefins like propylene, octene and 4-methylpentene-1 as well as copolymers of
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conbi nati on of honopol yners having different nelt flow

rates. In one enbodi nent the pol ypropyl ene conprises a
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pol ypropyl ene. Crystalline pol ypropyl enes are defined

as pol ypropyl enes having a crystallinity content

greater than or equal to 20% or, nore specifically,
etlgylerset ard pheaor onorequblbers @an@ Svpolymerseve prapylese and one or more

eci fically, ater t r _equ to 3% ) )
BB bbbt SR ol 15 atptehs pif dn popyugated dienes,
heP&GRNENREd b EPIRM Ic¥pdlLiakds, bt ATBuiRBROGXARPLS of Reitable Cs-
pol ypropyl ene has a nelting tenperature greater than

Cormerpedgfinsofor FROMogopotwmass dpdeder preaylepe, bbetener 2butene, 1-
pet% engqﬁj-?wlen‘ttege %ﬁ&ep%&%&%‘&%ﬁ A" £nelné! f u(féueydiexgerse’lﬁélﬁ?e 1,4

ary or equal to e pol ypi  opyléne "has a
helkhdivhd @idemOMdylic ahé pbBtydlitatiedts 4 Mislamaias &t efyldhienol bter Cs-
and |l ess than or equal to 15 grans per ten m nutes
Cpgrongolefigymongmess pantange framdgd-1 ed>-Ae Mithrdigns ynils betpgypresent

in e Sh&a: OF ﬁ]i)E'g@rlrg 16 H6%%. t@lﬂ%@oéélé@neﬁ ddn U%lfﬁﬁ)cté@}bﬁlﬁ‘ieﬁ with
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1o 6, .0, re specifi ly, less than or equal to 5
dlﬁ‘ﬁﬂ%dmﬁ;s-%F?tﬁPo%$%§ ‘can be determi ned according
to ASTM D1238 usi ng either powdered or pelletized
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temperature of 230C. The high density polyethylene can.
ofthentepabyniess, yesingle eqnolneraa gemyiaatign Pebmesiry fie¢ combination

ddi tional [ ity pol yethyl ene may
C%%ﬂnﬂﬂ%éﬁéﬁ%%ﬁpl%nggﬁ%§&§hgﬁopolyner and copol yner, a
conbi nati on of honopol yners having different nelting
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P mgm_fl?leoﬂné? 9‘&1181%1%@3516@9 i combinsiphs Shimsliremiene and
hibRe1AbiG) R idheloFnee bbb RPSIRBScA ﬁ?lzlﬁ‘rdé:ﬁ‘(ﬂ)g}ypropylene or a

enperat ure greater than"or équal to nore -
padyreepylenzalcbpolymerat €ppelimmarsopf qulgiropyen2 @@l mwbberepe rblock

i ficall th | 128C _Th
cRPYFTERE chRRuPELrSTanG® iso Mip i mio i, pPLPE R IR ©Such
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po%’p?gf)ﬁénet %‘} 95ms1q§éala 5o%l;'in8i(>91/ 5P homopolymer and copolymer, a

combination of homopolymers having different melting temperatures, or a

combination of homopolymers having different melt flow rates.

In one embodiment the polypropylene comprises a crystalline polypropylene such as
isotactic polypropylene. Crystalline polypropylenes are defined as polypropylenes
having a crystal}inity content greater than or equal to 20%, or, more specifically,
greater than or equal to 25%, or, even more specifically, greater than or equal to 30%.

Crystallinity may be determined by differential scanning calorimetry (DSC).
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nore specifically, greater than or _equal to 20 wt%
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. [
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rafeciny @kadrally todimg & dasithiofh.9dé 0965 peimfet hyl ene ( HDPE)
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et her) by wei ght. Polyneric Conpatibilizers are resins
mamrdpeadfitdllyy geateh titan ionpque & 1288Cconpati bility bet ween
the polyolefin phase and the poly(arylene ether)

Tl%hl?iéﬁ'densn}y myetﬁylene has a melt flow rate (MFR) greater than or equal to
0.10 grams per 10 minutes and less than or equal to 15 grams per ten minutes (g/10
min). Within this range the melt flow rate may be greater than or equal to 1.0 g/10
min. Also within this range the melt flow rate may be less than or equal to 10, or,
more specifically, less than or equal to 6, or, more specifically, less than or equal to 5
g/10 min. Melt flow rate can be determined according to ASTM D1238 using either

powdered or pelletized polyethylene, a load of 2.16 kilograms and a temperature of

190°C.

In one embodiment, the polyolefin comprises (i) an ethylene/C;-Cy alpha olefin
copolymer having an alpha olefin content greater than or equal to about 10%, (ii) a

thermoplastic vulcanizate, (iii) a combination of linear low density polyethylene and a
12



conpati bilizers include bl ock copol yners,

pol ypr opyl ene- pol ystyrene graft copol yners and
weowbieérati ons of bl ock copol ymers and PCT/US2005/043405

pol ypr opyl ene- pol ystyrene graft copol yners as

descri bed bel ow. As used herein and throughout the

specification "block copolyner” refers to a single
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carbons such as ethyl ene, propyl ene, butylene or

bedessthamen agnal tof 3twibh, of, meresperifieally, fest bappneguablootkwids.
may further conprise aryl alkylene units as |ong as

t ' i
o 05 MRt 8 pOR R HRLE SRR, SR AN (006 an
pdigprepdend had uharamueng lof MDPEhby svdigte sakees diandifef emewmdt of
than ther occ rrences of - block A. Simlarly each

Y Beight ock B may have a nol ecul ar wei ght
mhich is the sane or different than other occurrences

Inqinete,ln%hm%m Tﬁbe%&wehn COPRLAIET alBYol® HyUR6ichOiad is28d than

by reaction with an al pha-beta unsaturated carboxylic
thaemduntlﬁpohéarebb@dihﬂérbw weight. B bl ock conprises a
copol ymer of aryl al kylene units and al kyl ene units

ug Y}
RS bt OO BRIV LS PR Bt
be‘t@é@g ahe ol ydiefirB phase kanttayhef polyliayleaengthérd ephase.  Polymeric
compatibilizers include block copolymers, polypropylene-polystyrene graft
copolymers and combinations of block copolymers and polypropylene-polystyrene

graft copolymers as described below.

As used herein and throughout the specification “block copolymer” refers to a single
block copolymer or a combination of block copolymers. The block copolymer
comprises at least one block (A) comprising repeating aryl alkylene units and at least
one block (B) comprising repeating alkylene units. The arrangement of blocks (A)
and (B) may be a linear structure or a so-called radial teleblock structure having
branched chains. A-B-A triblock copolymers have two blocks A comprising

repeating aryl alkylene units. The pendant aryl moiety of the aryl alkylene units may
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some unsaturated non-aronati c carbon-carbon bonds. The
B bl ock may be a controlled distribution copolyner. As
waz®dossssei n “controlled distribution” is defiPenuse®05/043405
referring to a nol ecul ar structure | acking
wel | -defined bl ocks of either nononer, with "runs" of
any given single nononer attaining a maximum nunber
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.uerage ol ecul ar wei ght of 3,000 to 60,000 g/nol and
sk may have an average nol ecul ar wei ght of
30,000 to |300, 000 g/ nol, as determ ned using |ight
el ngl t echni ques. V%en the B block is a
ed distribution polyner, each B bl ock
| east one term nal region adjacent to an
is rich in alkylene units and a region
not adjac nt tH)the A block that is rich in aryl
al kyl ene units. The total anount of aryl alkylene
0
BIH& 5\ 553‘ f{ﬁ}rﬁ’ﬁ} %81%2“ blgg 5%&1‘;@ Rivi Iég\%glg g f?t &rrlg(%@ oa%gBﬁé as the
quathtisty Ioé mey] alkiytese Umtsamcbechltkg/qlmmetwmﬁ dllsyléme urhits. B bl ock
may be 5:1 to 1:2. Exenplary bl ock copolyners are

f her di scl os
Blogo b Ronres SR BEa AR AR DG 1B b f sibyise
préIHEEDStyIRE @F chbMBinafiGrbesiatno dERAJENS thRX &S cifgy. Bl(ﬂ:ﬂ@ may
are A—RPg936 and A-RP6935. The repeating_ aryl | ene
furgigrtcompeise eyl glikalene maitpas jomeras b Avnantisr obaliyleng Rﬁ%%eeds
Lene. The repeating al kyl ene units
th %@#Taéﬁ mﬂﬁah ogenatlon of repeating unsaturated
unlts derived fron1a di ene such as butadiene. The
Eabhltc&dlineér&e ne\yblockTy inmg Havé- butcdelivdareweaighl/ which is the same or
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diffEn A O CBFTERGRa0] Bogk Mo SBLe Fac R See 6 Block B
m&FERR 2ah ¥ el ACKiERPPhiXARY the sA1Ré UEl@ifferent than other occurrences of
ol yphenyl et hyl ene- pol y(et hyl ene/ propyl ene) -

bl &p%nﬂvlm wpb@lmme( geyerei fimeionelizadrycreagicaswith an alpha-beta

ne et hyl ene/ propyl ene) - pol ystyrene) and
u”&%F%% 51 éﬁe-poly(ethylene/butylene)-polyphenyle

thylene
In one embodiment, the B block comprises a copolymer of aryl alkylene units and

alkylene units having 2 to 15 carbons such as ethylene, propylene, butylene or
combinations of two or more of the foregoing. The B block may further comprise

some unsaturated non-aromatic carbon-carbon bonds.

The B block may be a controlled distribution copolymer. As used herein “controlled
distribution” is defined as referring to a molecular structure lacking well-defined
blocks of either monomer, with “runs” of any given single monomer attaining a
maximum number average of 20 units as shown by either the presence of only a

single glass transition temperature (Tg), intermediate between the Tg of either
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ar%ﬁl@gg@pm g@éﬁ abl e from Kraton Pol ymers under the
trademar k KRAT(]\I and have grade nanmes such as G 1701, .
THe fepdin Gar 1 3lkylchre Lkl , refald Goth the ﬁ@@ﬂ}enﬁtlohfi&fzaryﬁaﬂcylene
. 657, A 36 and A- RP6935. In one enbodi nent, the
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copol yner conprisin B bl ock that rol |l ed
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(sometimes referred to as polystyrene-poly(ethylene/butylene)-polystyrene).

In one embodiment, the polymeric compatibilizer comprises two block copolymers.
The first block copolymer has an aryl alkylene content greater than to equal to 50
weight percent based on the total weight of the first block copolymer. The second
block copolymer has an aryl alkylene content less than or equal to 50 weight percent
based on the total weight of the second block copolymer. An exemplary combination
of block copolymers is a first polyphenylethylene-poly(ethylene/butylene)-
polyphenylethylene having a phenylethylene content of 15 weight percent to 40

weight percent, based on the total weight of the block copolymer and a second
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aver age nol ecul ar wei ght nay be at |east 10,000 g/nol,

or, nore specifically, at |east 30,000 g/nol, or, even
woreoe/oedeci fically, at |east 45,000 g/ nol. Al seCTMSI0051043405

this range, the nunber average nol ecul ar wei ght nmay
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w@i%hb’@ﬁhe Bark Q@B&yﬁﬁgm@'}%tersede)?enﬁiﬁlWyﬁtﬂ&l@éUp)é[Wers having an

grafts. The propyl ene polymer material that forns the
ayhalk pione contens greatersthan 59 wekght p@rlcylpimpyolén@r%@ilw@ta}lﬂ@ﬁ drom

G S APl e RO TR g PP GO, of Bt o
scfrﬁ@gﬁaaéseav@nw@ uf@R Shestradegarné s.EP117§z>I1\Eﬁt@mamfax@gL €X6mplary block

ol e provi ded that, when the olefin |s etéﬁlene :
captobyIoRTy g dine AR | @hﬂe%rﬂoew lgssy thang SQpyigight ppercent are

e f t
Y SR RO ISR U s GHELIRIRATON an
hmlgrw haiaes ctmht@nﬁ 1001} Bel 702; GLO734), a3-i 641, GUp50,0G-1651, G-

bout 20 m5| per.ce eferably up to about 16
1@\%’1 &1165&3%}% ?936(3651 %%}Qﬂg{)m t er pol ymer of propyl ene

and at |east two olefins selected Vomthe group

I Ui ehbb@nkht, et}{ey lpﬁ%e@l@d cSipsdvilzer! BdiApesfa diBlock block
provi ded that the pol'ynerized C4-C al pha-ol efin

caqiyreertani 3 tuplock blask eopatpmerei ght percent, preferably
up to about 16 wei ght percent and, when ethylene is

lnogge gmp8(ﬂ§100u it B%Bmgmeﬁg % gre&)nﬁ}rﬂ {) @bﬁ)%ﬂtc%%lymers

cen prefe

oiﬂbmﬂe of which arlﬂbdendspolymer( @ljm@slmgmﬁblb}m:krthans raamirmiled
copol yner of propyl ene which is inpact-nodified with

dighibutipy cRRBYBFopyl ene mononer rubber in the reactor as
wel | as by physical blending, the ethyl ene-propyl ene

ng%%)er@ﬁbcfdﬁggﬁg tlﬂ‘e‘m&ﬁ@éop@fyrﬁé?@lam dhmbatavierigy MRdleddfir Rekight of

out 5 to about 30 weight percent, and the ethyl ene
50001t tent 000,000 egranms bear melengg/awb)utaS7d¢t9nmnngtby7@elv\mﬁ@matlon

g]rﬂ‘%&f%{dphﬁ‘ﬂg;@e%%%)og ﬁeu tstal ré%ee\?ﬁuuﬁ thi Xifg'egﬁ'ltg number

aWr@é&hSﬁcﬂér wi@ghemahde at Eﬁitrl@ (E)Ofgﬂmaﬁ or frﬂdire%péﬂ‘iﬁd:a&ly, at least
- but ene, 1-pentene, 3-neth en

3%%@#@% lor,pe¥enemere apeﬁ\c_fseélrbe atéea.ﬁi (fISFRQph%/WOII e rathin this
ra]’lgg,et% %ﬂ%berla\%%g%r}ﬁolecular weight may preferably be up to 800,000 g/mol,

or, more specifically, up to 700,000 g/mol, or, even more specifically, up to 650,000
g/mol.

A polypropylene-polystyrene graft copolymer is herein defined as a graft copolymer

having a propylene polymer backbone and one or more styrene polymer grafts.

The propylene polymer material that forms the backbone or substrate of the
polypropylene-polystyrene graft copolymer is (a) a homopolymer of propylene; (b) a
random copolymer of propylene and an olefin selected from the group consisting of

ethylene and C4-Cjo olefins, provided that, when the olefin is ethylene, the
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3-nethyl -hex ene, and the |ike. Propylene
honmopol ynmers and i npact - nodi fi ed propyl ene
wheowpedsyners are preferred propyl ene pol yner PCT/US2005/043405
materials. Al though not preferred, propyl ene
honmopol ynmers and random copol yners i npact nodified
W th an et hyl ene-propyl ene-di ene nononer rubber having
podynitirezeé ethytene pntefit ialupue aBoutd Oakoght peraget, ghtferablyomrtp about
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pegqeaif; t(eda mﬁymetprmimmf poepyiéns andcit Beasetvat olsfinpgaleated from
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upa tg)-ahpy [ 6 syeigkingercei) a@épo\r}vﬁeetbylsve i ne a9t mﬁn@lﬁé% the

poy'nt\%rzga %thgf%ﬂ% Qgﬁte#ﬂs ﬁkw ko B gr\;é n%ﬂg; ercafd W‘pﬂe‘férably up to about 4

yner east one

wcag}nhﬁerdfmt ot (dwerhonaipoibeﬁertdie'amdlfm cep@ymeabﬁbmplytmhy’bhlch is
derjvati ve

) erein _the al -met h
impB TS B ThEE A PrABU e HOSEBT RB Vi eater aspel as
)@ng%wméndﬂge t]@étﬂﬁé@ﬂﬂo@%n@ﬁio}ﬁ%ﬂ RBBerdoffeht of the modified

ol ynmer can conprise about to about 90 wei ght
popemereleing fibqui & q@r ahwt 8N eveightynergenh zeoid dbe sthatahe siootent 9f the

t.10 f th
b R 1 e TS5 po oA ST Sy BB T soout 4
whgek berentmayTige QUUOf, bRfinat mhmastthabnﬂéarzﬁhd/vajrmed C4-Cio
percent, of the total graft copolyner; and t

| al}piwyﬁ@nesupm pivefobagiapie Wt@@eobm@nﬁew l}pmt:@ylab@utene
4-%% hma-lrl]%f%hteﬁgr Ceinﬁengle t h§ 4t rﬁ-rl q;l{ten%()poi-yn Ene Al $Dctene,

€SE€ rangeés, 'the’ s yrene yner t ey
3 ﬁﬁﬂ@’l}héxe‘ne,r and ﬂheaBlte abbmbyﬁﬂe Vb&]ngi]iolypmafrs:emﬂ 1mpact-m?udﬁ'1ed

r
e P L Sy

ethﬁelﬁepﬂppyibm-d@ne mgnomler rubber laying a diene content of about 2 to about

s BEIAHED R DSTFhBF M CR P R G RRIT G5, S diencs
inE:88&ih c1bppradiase] ls hemﬁer&o EhRddne noeRadnePAdd theliké.s

present in an amount of 2 to 30 wej ght percent, with
The term “styrene polymer”, used in reference to the grafted polymer present on the
backbone of propylene polymer material in the polypropylene-polystyrene graft
copolymer, denotes (a) homopolymers of styrene or of an alkyl styrene having at least
one C,-C4 linear or branched alkyl ring substituent, especially a p-alkyl styrene; (b)
copolymers of the (a) monomers with one another in all proportions; and (c)
copolymers of at least one (a) monomer with alpha-methyl derivatives thereof, e.g.,
alpha-methylstyrene, wherein the alpha-methyl derivative constitutes about 1 to about

40% of the weight of the copolymer.
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respect to the total weight of the conmposition. Wthin
this range the polyneric conpatibilizer may be present
wo eooaneEmmuUNnt greater than or equal to 4 wei gheCT/US2005/043405
percent, or, nore specifically, greater than or equal
to 6 weight percent with respect to the total weight
of the conposition. Also within this range the
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total weight of the conpositiaon. As. mentioned above,
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welfi8-ptBech) of nied &l ngratt ycapelyatee (AGASNiti_lin Bieel Qarfges,ahe styrene
oo RSB & e i R G e A iy,
at l&k%t}%@@&gm(&?&%t,?of%%& %gagg(?ogoﬁﬂ{e@m nel em

nmel on, zinc borate (CAS No 7-6), boraon
phosphat e, red phosphorous (CAS No. 7723- 14-0) _ _
Ther preneTption sHapdyrrepHere-pohysiyeeneogialinsoprbaatie dessaibed, for

1122-1 G- [ ' at e . ( g
exiBle] So0 Packpryf IS IPASRPIRE et Suie polvpogyiene
polBtyeheD jgrafebpdlythesd ki appbos@hinesdtially avaitabicuns, for example,

polaéghosghat esn%CAS No, 68333-79-9), |ow nelting
Plgpad$ aad BHOPSEH 9M&aehs of two or nore of the
foregoing flanme retardants. Exenpl ary organophosphate

THRY Y mék AP RbAAAR StedeRCINUACam&UH: 08D 80 BOtwdigHTipeR%nt, with

to, phosphate esters conprising phe_n%/_l roups, _
respgbista thet tedal pweight of) thupempesitien. c OMishinathisorange thé@aipmeric

roups._and substituted phenyl qgroups, bis-ar .
coffraiffizfarathepicantatin RRSM axdiPRibe ebaflot weighy percent
or EMBRIpBGfiEABQ Efdafee thahios cgidd he o Y cpine pplaitayittatespet to s total

t hose based upon bi s-phenols such as, for exanple, -

waighi-qf i epmposiandi Hle yithim Hup Frage thg pelymerie sppaatiliger may
t e ter. | l.e r :

o e PR BROS SH BT hsp® PO Bl dige oty e tha or

eqBAAB21-62 3r, Lver n{oAS spixifically 3lgssl dhan roeequalitodl weight percent with

bi s- di phenyl phosphat e (for. exanple, CAS No.
re%’?StS‘S-ﬂ?ftlt-o'PjYBelﬁ?%QEﬁ’@ﬁBF"pﬂS‘BP%- di phenyl phosphate (for
exanpl e, CAS No. 181028-79-5), triphenyl phosphate
A{ fn@htioned above, the thermoplastic composition may comprise an optional flame

retardant or combination of flame retardants. Exemplary flame retardants include
melamine (CAS No. 108-78-1), melamine cyanurate (CAS No. 37640-57-6),
melamine phosphate (CAS No. 20208-95-1), melamine pyrophosphate (CAS No.
15541-60-3), melamine polyphosphate (CAS# 218768-84-4), melam, meélem, melon,
zinc borate (CAS No. 1332-07-6), boron phosphate, red phosphorous (CAS No. 7723-
14-0), organophosphate esters, monoammonium phosphate (CAS No. 7722;76-1),
diammonium phosphate (CAS No. 7783-28-0), alkyl phosphonates (CAS No. 78-38-
6 and 78-40-0), metal dialkyl phosphinate, ammonium polyphosphates (CAS No.
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exanpl e, CAS No. 115-86-6), tris(isopropyl phenyl)
phosphate (for exanple, CAS No. 68937-41-7) and
woroosn6ds0 of two or nore of the foregoing PCT/US2005/043405
or ganophosphate esters. In one enbodi nent the
or ganophosphate ester conprises a bis-aryl phosphate
of Formula Il1l: wherein R, R5 and R6 are independently.
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phosph rus as the result of the organ hosphat

ester, is 0.8 weight percent to 1.2 weight percent
Inverichembadiment the oigenabiosphaiee st comprises © difpusl phesphate of

The gt unt of the flanme retardant, when present in the
BI ing conposition, is sufficient for the coated
mnre to neet or exceed the flame retardance standards
specified for the particular coated wire. In one
enbodi nrent, the flanme retardant conprises an
organophosphate ester present in an amount of 5 to 20

i ght pEscant ()% mﬁth respect to the tota
1 ht F he c Sitiy VVthln this range the
&m&ﬂﬁ rdan ﬁhii é%ter can be greater

O

| I
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-
=

(111)

wherein R, R’ and R® are independently at each occurrence an alkyl group having 1 to
5 carbons and R'-R* are independently an alkyl, aryl, arylalkyl or alkylaryl group
having 1 to 10 carbons; n is an integer equal to 1 to 25; and sl and s2 are
independently an integer equal to 0 to 2. In some embodiments OR', OR?, OR’ and
OR* are independently derived from phenol, a monoalkylphenol, a dialkylphenol or a
trialkylphenol.

As readily appreciated by one of ordinary skill in the art, the bis-aryl phosphate is
derived from a bisphenol. Exemplary bisphenols include 2,2-bis(4-
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than or equal to 7 wt.% or nore specifically, greater
than or equal to 9 wt.% Also within this range the
wa@awenéssaf or ganophosphat e ester can be | ess tPERIUSA005/043405
equal to 16 w.% or, nore specifically, less than or
equal to 14 wt.% Additionally, the conposition my
optionally also contain various additives, such as
hyduoiyshensiBpropand | | I(sxr—salh:dd r bisplienot i ngAhgenE,Q-MS(\%hygf% -3-
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carbonate, talc, and m ca; ease agents; WV

thelsphebel eompsisabbisphespbAsuch as | | ght stabilizers and
others; lubricants; plasticizers; pignments; dyes;
col o stati g f g
Orggno %1 pth§t gﬁg € dse E%I V}g vgr ?er%n %%Plﬁgxtag\%glgﬁts %Mé] the

de&ﬂﬂﬁfag&:‘l ofitheagoant eftdiffereht dr@ﬁqdphquatemgtemlcbeﬂ ity €. ms%llatlng
nmet ho or. making a covering material for use in
copppsifion Adtietlbr Inceis fé“‘%ﬁ’é‘@%%e deRntiaf\RhesPhqE!ss ﬁ%ﬁh& result of

thd &%pﬁorPglgt Ha é@s?errﬁﬁld%g?{%pﬁergéﬂ'?@@@r\gélgﬁ) pdr&&it with respect to

or the ft stic conposSition used to
thd wtaihwtelght pHtheroemipositioveri ng, typically in a nelt
m xi ng devi ce such as an conpoundi ng extruder or

gl ofghS MapecreBBRLe o Pt e BBty S hgpigon. i

sufficiesk tiapemdisbitedBlike b %Rebt drhe@eed ke fRROLHdr8Mce $tiRlards
poly(aryl ene ether), polyneric conpatibilizer, and

SP@S]@ﬁﬁ:beﬁ)aItheypaaUWrth@tﬁdb‘flret he polyolefin are melt m xed
to forma first nelt mxture. Subsequently, the

In %9}% %ﬂ%%ﬁf n? rthﬁ mﬁie r}gﬁlfda‘ﬂt C&P?n 28! a}’lcﬁrgsr{ogh?%}l?nﬂéraés{@ 'bresent

m xe I'rst m xt ur
in asamodntnaf] 3 tondx tveigbt pektene(watd)veltly respbe tp dieytotal yeeght of the

comRg S S e (RO T SERTREOSTHAR IS 2 e Ercate
th:Irh@xnec{uQ?top’pW@/{) er'lﬂor@% eélﬂ@alfye?ﬁ!afég @Kandr dqgl 1) Wieg.1 Also

conpati bilizer are mxed with the first
ann thisaoge the amoyny pﬁpmasedmﬁpham@t&termantbarless thgpeor equal to 16

rementio g, can be achi eved
Wt\/\ﬁ/"t(ﬂoﬁ]torﬁ %’SFid?%g ]?Sﬁérﬂafiiorrsfl arre(l) ?Zﬁﬁ Xure or can be
achi eved by isolating the first nelt mxture. One or
Adt?tﬁ@]alﬂﬂ the rdoxipositide wiayasgptionall yalse gomaie ation® néditiygsesuch as
t d
antlwlgeﬁgs efmmm Qr}pemg %Xérgg}g@es ng gwgggg aggraéaggr%clers?z%?ess than or

eqhme{onﬁphﬂ%h&ters, such as, for example, silicates, TiO,, fibers, glass fibers,
glass spheres, calcium carbonate, talc, and mica; mold release agents; UV absorbers;
stabilizers such as light stabilizers and others; lubricants; plasticizers; pigments; dyes;
colorants; anti-static agents; foaming agents; blowing agents; metal deactivators, and

combinations comprising one or more of the foregoing additives.

A method for making a covering material for use in a multiconductor cable assembly
with few or no spark leaks comprises melt mixing (compounding) the components for
the thermoplastic composition used to form the polymeric covering, typically in a

melt mixing device such as an compounding extruder or Banbury mixer. In one
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t her nopl astic conposition, e.g., a portion of the

RS Rl B ar R RER Lk bR RSAHEE bt
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migingadevaensaneuding oge mtrmrettnms rmelymikingglevires ghnse used in
th%: J anfc'otchésgp L Rt agrg[)fdl n{; h?onpe()lc%%ome te(hfg Mée lil)enl?lgf)lastlc

an 'the degra er at
cop@oyidilos fthd forﬁtsrthe ¥@rphg mdylte 1p@bd4(cad yhe&neltehired n an extruder
- polymeric conpatibilizer, polyolefin and optiona
‘mﬁﬁgh%mF@FéPH@H¥mhay be melt mxed at an extruder
tenperature of 240C to 320C, al though brief periods in

WhEr ﬂﬁspd?%mtexli‘é §orﬁ§'ﬁgﬁlli@¥0ﬂﬁﬁ§€rs tdri18& EB%JoiyrHér&(' dHd-having an

Wthin this range, the tenperature nay be ‘greater than
arglr alkylgnd comemsmtenthanrmrmuglp@nﬁ@ ivesaght \perggneand e seeend one
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bﬁ#&@@(’ﬂ%\s’hm“g Rfy @rﬂgakWeBQ HhRRETE! fhaf onQqual to 50 weight

percent can be melt mixed with the first melt mixture to form a second melt mixture.

The method and location of the addition of the optional flame retardant is typically
dictated by the identity and physical properties, e.g., solid or liquid, of the flame
retardant as well understood in the general art of polymer alloys and their
manufacture. In one embodiment, the flame retardant is combined with one of the
components of the thermoplastic composition, e.g., a portion of the polyolefin, to

form a concentrate that is subsequently melt mixed with the remaining components.
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to 150 mcroneters. Wthin this range, the openings
may have di aneters |ess than or equal to 130
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areas and to w t hst and repeated cl eaning cycles.
the filter opemngs have a maximum diameter less than or equal to 100 micrometers.

Any suitable melt filtration system or device that can remove particulate impurities
from the molten mixture may be used. In one embodiment the melt is filtered through

a single melt filtration system. Multiple melt filtration systems are also contefnplated.

Suitable melt filtration systems include filters made from a variety of materials such
as, but not limited to, sintered-metal, metal mesh or screen, fiber metal felt, ceramic,
or a combination of the'foregoing materials, and the like. Particularly useful filters
are sintered metal filters exhibiting high tortuosity, including the sintered wire mesh

filters prepared by Pall Corporation and Martin Kurz & Company, Inc.
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The nelt filtration systemmay include a periodic or
conti nuous screen changing filter or batch filters.
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downstream of the filter. Poor flow can extend the residence time for some portions
of the melt mixture. Longer residence times can result in the creation or enlargement
of particulates in the composition, which, when applied to the conductor, can cause

spark leaks.

In one embodiment the melt filtered mixture is passed through a die head and
pelletized by either strand pelletization or underwater pelletization. The pelietized
material may be packaged, stored and transported. In one embodiment the pellets are

packaged into metal foil lined plastic bags, typically polypropylene bags, or metal foil
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di aneter larger than 40 mcroneters, the terns
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onduct Addi ti onal ers ed to
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50t he conductor may be coated with a netal deactivator
prior to applying the covering. In another exanple the

Ing G BDBUIREBHIBGI TG, Hhaelth Do CHEBROSTCD. pRplfdcto the
conductor by a suitable method such as extrusion coating to form a coated wire. For
example, a coating extruder equipped with a screw, crosshead, breaker plate,
distributor, nipple, and die can be used. The melted thermoplastic composition forms
a covering disposed over a circumference of the conductor. Extrusion coating may
employ a single taper die, a double taper die, other appropriate die or combination of

dies to position the conductor centrally and avoid die lip build up.

In one embodiment, the composition is applied to the conductor to form a covering

disposed over the conductor. Additional layers may be applied to the covering.
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The conductor may conprise a single strand or a
plurality of strands. In sone cases, a plurality of

WG ranes40may be bundl ed, twi sted, or brai ded tBCT/U820DH043405
conductor. Additionally, the conductor may have
vari ous shapes such as round or oblong. Suitable
conductors include, but are not limted to, copper
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contfort i <G o & 87 18- B plfby, "G PR, he
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The coated wre can be used as coated wire w thout |
or |mark tegpdustive inks) ouia sembmgtion thergste Thees isHgr preeulsyj ljraitation

onft% 1%“69 {E%Qit)h&?c’t rWiIﬁ Sorh& %mlﬂ&ll’iﬁfeh&l tﬂe @(lnﬁﬁuo. Qi% may be greater
F ]
appli fo or

Ances, W e for electrrc power, wre
tham@tequaletn 29, Amerienfvare gavigo (ARG or, coorspecidallgrgreadritiean or

for electric cars, as well hi ps, ai d
capfido PR S eI DS ol pEequBLRUE ATy
the thernoplastic conposition before extrusion.
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~Additionally, in one enbodi nent, during extrusion
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quz%etglor.]Z%Smillimeter, or, more specifically, greater than or equal to 0.3 millimeter.
Also within this range the covering thickness may be less than or equal to 1.15
millimeters, or, more specifically, less than or equal to 1.05 millimeters. The coated
wire can be used as coated wire without limitation, including, for example, for hamess
wire for automobiles, wire for household electrical appliances, wire for electric
‘power, wire for instruments, wire for information communication, wire for electric

cars, as well as ships, airplanes, and the like.
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di aneters may be greater than or equal to 30

m cronmeters, or nore specifically greater than or
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abe¥¢-or concentrate or nasterbatch may be added to the
conmposition prior to or during the extrusion coating.
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eaching agents an or st a I zat1 on agent’s are
fokthewonduttdrhsingrd coanolg extendeooma fibm akirydea\ﬂmt i siln| tendEhewith the
éxtruder tenperature_ for extrusio

coa
L king gPrEkts.  Whiseby 2o gAPOD eHRtes, Th egating or film
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du%?l&%é Q)grlfs%n éoﬁﬁné’."@ﬂ%é‘ﬁt 2dolor concentrate is used it is typically present

in an amount less than or equal to 3 weight percent, based on the total weight of the
composition. In one embodiment dye and/or pigment employed in the color
concentrate is free of chlorine, bromine, and fluorine. As appreciated by one of skill
in the art, the color of the composition prior to the addition of color concentrate may
impact the final color achieved and in some cases it may be advantageous to employ a
bleaching agent and/or color stabilization agents. Bleaching agents and color

stabilization agents are known in the art and are commercially available.
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for exanple, higher than the nelting point of the
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2.5 kilovolts frequency used déepends upon t
candactorefphe tleetnical vainelanmgrosndas dhectrpde endmasemgblye dﬁ@ﬂ@ﬂ wire

[
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the XR4TRLE eledtheil eCW Htin Qe EBWeHU&BVer%WﬁfM elddnicl wire comprlses

Laser M ke, and Zunbac When a spark_ |leak is detecte
a gelgctesushiasicaIn hgle oricsackan w16 hedwesnethe rbargsd iglestrody Pﬂd the
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n an-e ment , t er
eledvedkse thclwale lsqadrdhairrsad(ﬂ trinshesl €EHer eleetlrodml mey r’tmycﬁaeged using

- wound onto ol or like Iar ndi n
aliCRIAE CHENSY B FUTER as ndiatef Fmt %ffs% | any
reﬂénsmqh@&&ﬁdn %ﬁémﬂ@:d’ti%nm tﬁ@wﬁ}lea“?ﬁéjvd)lmg@ n@ay%%ﬂ&e"lérﬂﬁﬁed by one

orw t hout the spool or |ike device. Sever al
oﬂ @dlgamkdf innthe ertredsparls leabribstingd In onergibodiment the voltage is 2.5

kilovolts. The frequency used depends upon the load capacitance and may also be
determined by one of ordinary skill in the art of spark leak testing. Spark testing
equipment is commercially available from, for example, The Clinton Instrument

Company, Beta LaserMike, and Zumbach.

When a spark leak is detected the electrical wire is cut to remove the portion with the
spark leak. Each spark leak therefore generates a new length of wire. In an
embodiment, after being checked for spark leaks the electrical wire may be wound
onto a spool or like device. Exemplary winding speeds are 50 meters per minute

(m/min) to 1500 m/min. The electrical wire may be placed into a container with or
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up the total Iength of wire in a container or on a
spool or like device. The total length of the wire put
WO 2106/0633¢0 cont ai ner or onto a spool or |ike derRCTES1085/043405
usual | y dependent upon the cross sectional area of the
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coating extruder or if operation of the coating
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The imperfections can be introduced by the covering process or can originate in the
thermoplastic éomposition. Imperfections may be introduced by the covering process
through inadequate cleaning of the coating extruder or if operation of the coating
extruder becomes stalled for an extended period of time such that the thermoplastic
composition forms gels and black specks. Residual material from a prior covering
may form particulates that result in imperfections and spark leaks. Imperfections
introduced to the thermoplastic composition may be decreased or eliminated by
thorough cleaning of the coating extruder particularly the sections after the filter and

melt filtering the thermoplastic composition.
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t horough cl eaning of the coating extruder particularly
the sections after the filter and nelt filtering the
WO bmsoeskast i ¢ conposition. Simlarly, cleani ngeahes1wes/043405
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filter can decrease or elimnate particul ate naterials
and gels resulting fromresidual material fromp
Simdarlpicleanmedhepist Mg sauipmems partularkydhe §~°§@9nmﬁf‘6ﬁheaﬁ“er

X n C
o SRLRL U " s AR BRT JSyBRER reinn
mawed] fnc priciugt of theldbmpbunding eetndaieeli nent, t he coveri ng,

10, conprises a foaned thernopl astic conposition.

Conduct or, can, co rr.se .a uni r cO uctor or
A BRGFA1310) RN Ry W&HQU%%B%%?%%%WBEY ' s26n S Pl ¢
Fight il ¢e0d %&&%nﬁgbid; dApE&AI Wer G UIRAUERS 19N 8n Yhe BRIRdiment,
Coated wires th are coaxi al cabl es. n one

theehsdngeH}, compdsand forweh theemoplagihtompesisionb|Genductor, 11, can -
conprises two or. nore electri.cal wmres wherein each

COEHPE'Q? g Pglza}ry\&o?(gucﬁoégg pg“&%&ﬁ@tf §randSi h a cross sectional
area of 0.15 m®2 to 1.10 nmR2 and a covering with a

In Qnd emiblineme thermifiodnductod c2Aie a¥seinbl Céomgsises bhe anmbrecoated
enbodi ment, the nulticonductor cable assenmbly

Wlé‘??r?b‘haé%%oaf‘i% cglesipre el ectrical wires wherein each
electrical wire has a conductor with a cross sectiona

In a&rﬁaeﬂgo&n%gt L@ ]m§910§1§’d-iﬁfcﬁ Givld LEREBIS copRtes2iFb Q)r more

covering wth a to 0.35 nn1th|ckness I n anot her
eletriod iwiestwher¢ia em;h telecnm:dhwtro rhas abtandaetoremithya cross sectional

ol GRS 8’ 1 0 SnS B bE b4 635 AL B BRRl g 029

matBRkAdss. 1. 20 to 2.10 mmR2 and a covering with a 0.29 to
0.36 mmthickness. |In another enbodi nent, the

mul ti conduct or cabl e assenbly conpri ses t WO or nore
In emether Fkpdiman ShamasoRdusier cile assemBRY CRPESH dwogor more

e]%y Q’%% MJTQH aea 15 %ﬁ%trﬁ:gf:%rg %'S a%(ﬁﬂu%t)r %Vﬂ% ER)SS séc.Qlonal

an i1 nsulating covering Wi t
ar¢shofok e ss1.30 lqlmnennmrxmlersr(amm ) amidd vovetoag vothaa @dS\Aw ﬂé§ mm
e arranged in a side-by-side contiguous -
‘tth?%¥|onsh|p, meani ng that the centers of the
respective conductors, when viewed in

In another embodiment, the multiconductor cable assembly comprises two or more
electrical wires wherein each electrical wire has a conductor with a cross sectional

area of 1.20 to 2.10 mm? and a covering with a 0.29 to 0.36 mm thickness.

In another embodiment, the multiconductor cable assembly comprises two or more
electrical wires wherein each electrical wire has a conductor with a cross sectional

area of 2.90 to 4.50 mm? and an insulating covering with a 0.3 to 0.8 mm thickness.

In one embodiment, individual coated wires are arranged in a side-by-side cont_igubus
relationship, meaning that the centers of the respective conductors, when viewed in
transverse cross section, lie along a single line or plane. Referring now to Figure 3,
each individual coated wire is attached or bonded to the adjacent coated wire through

the covering material (30). The sides of the covering material that forms a sheath
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transverse cross section, lie along a single |line or
pl ane. Referring now to Figure 3, each individua
waombeesswi re i s attached or bonded to the adj aReEmnts2005/043405
coated wire through the covering material (30). The
sides of the covering material that forns a
sheat hcovering a peri phery of the conductor may be
cofféra'ng & pediphwing 0E theheydnetet mtap berfhatece wherectbeyt aett @rmance

et ween the jndividual
e, GO B DSHG TRARd VBB P ies OBk Admigal amount of
bohH‘i%‘He@&‘% p&‘r@s@h?% ¥Uc[n% 1hB i didHl EdagNHHE iR §ﬁfR1|It?conductor
asse I'n sone nulticonductor cable assenmblies, the

cablsnthsclgglyetlmemm mlmo@dmtom@dtleohswmlelsesmlw H;endms between
emt t.so as to ncr.ease in.th

ingilER bl Wi b b iTemiT Soaiet B GRRT uh Dinklies i the

ngTJng dsmw 6verall nfultidBnBacté@blaReinigybet ween the
vi dual coated wires can vary w dely. Useful

nmet hods i ncl ude heat bonding, ultrasonic wel ding

Theonotbad afifpaning, the beadingdetisey, thadpdividval enstrd wges SffY vary
i
nglfﬂgr e %gh%%@gg@mfﬁ’%k%%’hﬁ%o% \Léﬁ@mg, S(h\éent welding,

rementi one n so nment s,
ladgendveldidgahdlesiat dbndinge and vébratisramgting, nort & @ombmaitionl gifytwo

descr i be y-side contiguous relatiaonship in a.
AR BERPTS L 1B BBt TR Ra S, it onas], peish dtisps are
an%ﬁ deﬁﬁ thE ?)?e%l&ﬁry B cPhed/Add-BYLSide Q'oﬁt‘iémuh ?elﬂ@ddsﬁifﬁm a fixture

odi men thé multiconductor cable assenbly is a

whqrhbdm aiding @omeeurs iThg individeal goated mares san belohwarioys celors.
n|ne or nore coated wires, or twenty or nor e coat ed

InCv 0315 élng r}joﬁngnt tﬁe rlﬁ’?'\b@%%gétg caﬁle g&g 'Bw COI;]I%B&S Clable

asse on canl e conpri
coﬂ@h&ng(lhtbé&ir%sre @fateﬂl wiges) for miﬁfeeommbﬁh.lﬁdaﬁécs w116$ drvm&ht;y or
nore conductors. I n one enbodi ne t he i ndi vi dua
m%rs&pétad WiressAkPdn YTy %{P@ﬂhmﬁ@% th mtslfe%ﬂnéu%.igr ¢Abl§ agspmbly
is h t?l%b&‘ﬁ 5?019 9&5}&5‘ %fh‘?&e&%nérg%n&Mrs t &j\lﬁ@&exﬁb&gconductors or

material on a nt coat W res bon forma
twwMmeuundumkbmumsble assenbly wi thout collecting the
i ndi vidual coated wires onto spools. In this direct

bondi
In 358 BB PP SR ey AR Rl FOBRL PR o
thé GRS coMingi frcesa @HES thae tIROBENehigg raierixli & alijadéht Wkl NGires
may be applied to insure adequate bondin | mprinting

‘bogd tpnf@r@r?rﬁmlﬁgomqu rigbleopssgmbly aathapty égl@@an&gh%ﬁadmdual
coQtrear\glr&agﬁt% &Wb% URE this direct assembly process, one or more bonding

techniques such as heat-bonding, ultrasonic welding, solvent welding, laser welding,
adhesive bonding, and vibration welding may be applied to insure adequate bonding.
Imprinting or ink printing information such as wire coding and brand names onto the
covering material may also occur as part of this manufacturing process or may be

subsequently applied.

In another embodiment, the individual coated wires from spools are orientated into a
fixture such that the covering material on adjacent coated wires bond to form a

multiconductor cable assembly. As in the direct assembly process, one or more
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covering material may al so occur as part of this
manuf acturing process or may be subsequently appli ed.
woO mosnessiner enbodi ment, the individual coated RET/ES2005/043405
fromspools are orientated into a fixture such that
the covering material on adjacent coated wires bond to
forma nulticonductor cable assenbly. As in the direct
boading redhpiques sedsas eat-bonding rdtyasedicngelidagh solyeswel dinl, laser

._heat - bondi n ul trasonic l. di n sol vent. wel di n
w oy Shgn o Ry henad JEabunarye By of AHEE vkt By
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onby thedcayareg naterial miry 8y eequndgs marett this magufagtyang pragess or

a art of this.manufacturing process or may be
m 3%%%@5%%??@y§%%%?ed. When sol vent bondi ng or adhesive
bondi ng i s enpl oyed, the bonding agent is preferably
wagplsbrentaboadihgngi adidsival bdndag iso etnpkyedy érel bognding agent is -
material in between adjacent coated wires. In order to
prefretihearplipd pt adongtuginal brad do firarveone Waiea) e yeqradiacent

cof@G LARs. flﬁ%‘f'&erqgg ?egiiﬁ MRatiddb Ve Yalve O Rfledt & RSthe ichntact
I's generally prefera to apply the solvent or

faced Hetwoen frei mdividuabroesteil ngireshét adgercenily preficralde th zapply the
ogether i.n the fixture., Referring.to.Fiqgure,3,.
solyaHCe ety PBE 5B ig e inent HAv faceS el ooy ixtore.
RASHAE 86 Fi &R B e ke Snay bedadicd ih thedcHahAdlS3 B st adjacent
representation of one enbodi ment wherein nultiple )
coated tvaitkswi It gare dodspr ¢resmgeion FrpFesepipaen pE or@%ﬁﬁb@fﬁﬂG@hWh@rem

.cover | . 40 . ho r I ticqQn :
m QuRRESRlel i brT PR gl 8 3PN 4o, or
boddeddforh denwldcomlutier cdtilé asbnblyrwiddahiuitipbnedrdyctoss, 41.
applied as bead in the adjacent area to the interface

ont act _area of the adjacent. co d wirtes. In . so .
Solyant Peashasive esn @maélvaéfsigﬁﬂﬁﬁﬂegéﬁ{&e‘rf‘eaw@ﬁ@ P%ﬁeasfm egadiacent
arb b V iU Rhte DR REAnMLY GFed Dfi HeChlfabdRNEoETWRS. | NIn some

ot hers, the bonding of the individual coated wires is
mugltin¢ridugton scablen asssmbliesbibdi amding, of Hbe dudizgivgle coated wires is

. _conprises a solvent. Lﬁgf | solvents ingl.yde those . .
iR b B Eeln ohrs PEaRndife ot VRS R irg
cohtiguduler nopl asti ¢ conposition. Useful adhesives

include WV curable, thermally curable, and

sel freacti ng ) ) )
In some embodiments, the adhesive comprises a solvent. Useful solvents include
those that can soften the surface of the covering éomprising the thermoplastic
composition. Useful adhesives include UV curable, thermally curable, and self-
reacting adhesive.  Illustrative adhesives include epoxies, acrylates, siloxane,
urethane, poly(arylene ether) based solutions, and the like. It is often important to
select an adhesive that is flexible and has suitably low viscosity. Illustrative solvents
include chlorinated solvents such as chloroethane, chloroform, methylene chloride,

chlorobenzene, and the like and aromatic solvents such as benzene and tdluene,

xylene and xylene derivatives. Especially preferred is toluene and xylene.
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adhesive. Illustrative adhesives include epoxies,
acryl ates, siloxane, urethane, poly(arylene ether)
whawedesal uti ons, and the like. It is often i NPOrUSAD5/043405
to select an adhesive that is flexible and has
suitably Iow viscosity. Illustrative solvents include
chl orinated sol vents -such as chl oroet hane, chl orof orm
Muilgittnduetoe caliik assedd]ies bdnopeofoenzd neng dredthemeoplaskie camgositions
ar tic.solvents.such as, benzene nd t ol uene | ene
deSEEbeq BB e TIHOn, B TRIS e ROMEy TRPEP PR ispegnblies ind as
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all3ﬁ'-ir@th%VﬁdW1dtm$ codteé wipate bbewtvilbeepaﬂdlteé to ravoidestfakimgt of the

die set ener al relatively |ar I
cottianesof e Eibraied ey o ESudd pid e Sy, fegeed or
gu%e'dcth' tH8 n@f(t blaesef AXRRE RASs Mat 3 SRANEnGRAL @G Wak&Swires are
The coated wires are Subsequently directed or guided,

ahgned adjageakto ohecanpgter HBl aiggngwps malydavalyemora fhandwe sghes of
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thé Qf(ﬁlubﬁéﬂé ginglet wirk ghindetér nstiMipBing R the hembexblwere hﬁﬁs drhe
width that is apprOX|natek¥ the product_ of a sin

demhrosf the Anereranss| 49 pngeApOdBEN fhe deathithofix s 8 e same as
or sn_gﬁtﬁz la-rl_%@ tﬂfﬁﬁ{hg a?\ll #}étﬁ} B & si fe' &)Isagedl ir®%he fixture may

|xt e same as or
alsdl hapdt bdfdlhmajgeﬂlghhmnt tdves thae rrainlaind uameu}eued odurmgsthegwelding
coated wire. The fixture may al so have additiona
oP&IagAnent rows that remain unoccupi ed during the
- wel di ng operation. Useful welding solvents may

UdeRf! WeRling -sBlventseifaghidri@burean tetidhydroflth®r(@HI) Mchloroform,

net hyl ene chl ori de benzene, tol uene, xyl ene, and
methwiene dlptideabinasse, talien Xyleas, andrthein der\aNER a8 WsHws gprious

com%ma%%%? of §qu§1rt]se 17 %JRQ Qﬁnﬂ%%eﬁahﬁ]e‘%@éﬁh@ goﬁ/g]ll c%mpnses toluene,

I'ses
xylene or a combination thereof The welding solvent is sprayed, brushed, felted,

sponged, or soaked onto the coated wires prior to entering the fixture or over the wires
in the fixture . The wire lines are exposed to an oven chamber operating at one or
more temperatures of 100°C -175°C, or, more specifically, 120°C-140°C. Other
temperatures can be readily determined based in part on the boiling point of the
solvent and the speed of the wires through the oven chamber. The balance of solvent
evaporation rate and the rate of solvent penetrating into the depth of jacketing
material rate are a matter of empirical estimation. However, the unique composition
of polyarylene ether-polyolefin wire coating materials dictates the range of

temperatures and heating times to be used so that the combined solvent power is
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xyl ene or a conbination thereof. The wel ding sol vent

is sprayed, brushed, felted, sponged, or soaked onto
WO bweoessted wires prior to entering the fixturBCDUSIINE043405

the wires in the fixture . The wire lines are exposed

to an oven chanber operating at one or nore

tenperatures of 100C -175C, or, nore specifically,
ennglciqwdl oophiielly disseliva the eantinapushehase af pplyolefin’ component,
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Indbde GﬁHB&HféHI Smhl'ﬁ)éﬁ:' MR ofl BRertbd tcbg@@cbu%soeanca@lagsembled to
assenbl y, g. bbon cable, is thus forned
- ingigpse @@rﬁﬂnﬂm jof rvomluqt@s avithye |tlye multécondugtoraprble emmgty for a
I CR t [ |b| [ di.ng i ndu
8 SlRer bR SRl 2ifEP B PRk on of multipl
rowis| &ff coOmlidRIrgr21Gakite tas&@nmxigesz(ar\emﬁ]heohe bimalticbadiftdrOcable
vi si bl e heat-induced deformation and no exposure of
asggPRldct or. They can be bent rigorously without
premature separation of wires. In one enbodi nent,

In"biHePLRbSAWRNO theOthb@Mippati€ Q@ﬁggm%r{ RSfofAl %o insulator sheets

assenbl ed to I ncrease the nunber of conductors wthi
- (atsheealied filmoantliftile)y anrhivubipde sentuctprs ane agrahggodeih wearalich rciatlon
t he as u sh C nati . oy
torf BB Rt B Acnil Si3n iR sf AR Biaftipg sheetsysomprise the
satiettRerblo128QY 86t Pkiti?i as WedchibBd Fdrehdttdvelif® Athisiad ForaB®Lsuted

assenbly. In another enbodinent, the thernoplastic
wigo nidsi inPwaror sheesy aiscati laash pariislly hopded krasther (vaifhs the multiple

co%a{létgg énglmltlgﬁe(ﬁﬁqie]ft\%énst% @ﬁe%tﬂtl §éf@|b%nﬁ%gtqg&%9@%s sf’}{c?ude heat

bdndmgt hllﬁﬁsohh‘.e wielding, ascdvers heelding, Ther i welding} malgesme EH’oﬁdmg,
rl S the astic COITpQ(gI tions

ganetrwrnqﬁ
vilJaeR s Ing 8Rd CHBOEYIS HdWRetreP P OfribE afopEmeioned methods.
Dr‘é@s{nee m&?@lsb Be Hép’ﬂe@rm ¥ %eﬁﬁ&n%e L&fRttoPakheRts! Referring to

bonded together with t mul tiple
Figure 5, adjacent layers of themloplastlc composition, 50 and 51, are disposed

around conductors, 52.

In one embodiment, multiple stacks of insulator sheets and conductor elements can be

assembled to form a sandwich structure for the multiconductor cable assembly.

The structures and methods provided herein are easily adapted to a wide variety of

multiconductor cable assemblies for varied uses, e.g., ribbon cable.

The multiconductor cable assembly is further illustrated by the following non-limiting

examples.
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conductors positioned in between the sheets. Useful

bondi ng techni ques i nclude heat bonding, ultrasonic
wowdodiossgso sol vent wel di ng, | aser wel di ng, adheBtwES2005/043405

bondi ng, vibration welding and conbi nati ons of two or

nore of the aforenentioned nethods. Pressure may al so

be applied in regi ons between the conductor el enents.
EX&Pﬁﬁﬁﬁng to Figure 5, adjacent |ayers of

t her nopl astic conposition, 50 and 51, are disposed

u QIS e i
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uses, e.g., -ribbon’cable. The multiconductor cable

thatosa mslight jof tHeupompesitioh] Hiveroateidht bgatedwiresodf uniforry length were -

- i 1 1 . @ d A - . .
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digRetkisne. thd RBate®wafdsNIThRwirsRderedthe birihedopifelsddi with xylene,
conmposition conprising 30-35 wei ght percent

tolyens ¢ girebivatintbereof, 28d hentedeatgHempeniatisgef B ¢dpdfpiC for 1

-1 [ ] f bl | d .t
ot gvaulin & Rl i yssfhefl HB8{T R B b By o

ro¥@i @hipeturt.herieospanblidsodemdnisiftedrgodd Gihesi@nbteshgt bl little
of uniform|length were arranged adjacent to_each ot her

fasigpezafier reemons hendingy(bsndinathrouguaml 8¢ dearescanglinfess 74 gygles.

di aneters of the coated wires. The wires were then

Wm]é'%ﬁkegwgﬁti(fnelha{se&ewdte%ﬁgﬁ N rdfQLMENS PEevRral embodiments, it

conbi nati on thereof, eated at a tenperature of
will3Qurderstatisiyf thosd skibledl ih thiersutt that vavioup charges may be made and

mul ti conduct or, assenpl Th ssepbl t hen .cool,ed
el L b i st T P HlemEdSaREES LU el RatEe SGR0 B geore
of 3RO BReRtorS t InefMatttbrd RfinY inkddiBcatidhd 6149 bRfrh&le tbiad@HtOSarticular

bendi ng (bendi ng t hrough a 180 degree angle) for 70

sitggtidneer, mataiialdo thectepghingstdf dhe inentisaswithhus denapan fipmiessential
ref erenge sever.al. dj S. jt..will ..
s Sl TR0 a By BoRE K EunEEE IWAF IS it bt B timted to the

pagthailgembidimdits decesang thebésy alodaicentemypladnal foubatyihgbatthis
_for elenents thereof w thout departing fromthe scqpe
invention, but that the invention will include all embodiments falling within the scope

of the appended claims.

All cited patents, patent applications, and other references are incorporated herein by

reference in their entirety.
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of the invention. In addition, many nodificati ons may
be nmade to adapt a particular situation or material to
wo bweesaahi ngs of the invention wthout departPemU§I005043405
essential scope thereof. Therefore, it is intended
that the invention not be limted to the particul ar
enbodi nents di scl osed as the best nbde contenpl at ed
WHHAT taCEpIMEDDIR: this invention, but that the
invention will include all enbodinments falling within
the scope. of .t he ended.clainme. . Al cited :
1ot dhea s el AERE By Al B, L S pfRd SBhed wires
artafg&d Pk aliddbyreidei ddntiyuouefrelagfne @raviding&ine or more substantially
.entirety. WHAT IS CLAIMED I'S: 1. A nulticonductor cable
inigefa@ing cONtag Apeas e weicet™ rosted BHsted wires arranged
in a side-by-side contiguous relation providing one or
: i ' [agse@nt act areas between
wl&%ﬁé@g@ﬁ? Hg@g% gﬁth%mxcr)dég@%%?dﬁ Sg%e or nore of the
coated wires conprises: a conductor, and a covering
a @odpetbsiandg a t her nopl astic conposition and the
t her nopl astic conposition conprises: (i) a
ol y(arylene ether i) a | vol efin: b i
a %&F%%F%“& ‘¢oh Sap’u%‘?’i’ﬁgl%set?rc SriBogigh hd ﬁ*@&@%ﬁ?"%aﬂhé oBhnposition
colipgResed over the conductor; and wherein each coated
wire is at least partially bonded to an adjacent
.coated wire. 2. The multiconductor cable assenbly of
()@ RAIWDYIeRGRRE) n t he nul ticonductor cable assenbiy is
a ribbon cable conprising three or nore coated wres.
(ii¥a poliBlenat iconduct or cable assenbly of Gaiml,
wheréin the mul ti conductor cable assenbly is a ribbon -
_cabl e conprising nine or nore coated wires. 4. The
_ (nﬁmmlmm@qmpatk%dtﬂeé assenbly of Cdaim1l, wherein the
mul ti conduct or cable assenbly is a ribbon cable

wi& &R thétRRrih Miypo%d O %ec&ﬂhﬁgofﬁ“aﬁ@ S-

wherein each coated wire is at least partially bonded to an adjacent coated wire.

2. The multiconductor cable assembly of Claim 1, wherein the multiconductor

cable assembly is a ribbon cable comprising three or more coated wires.

3. The multiconductor cable assembly of Claim 1, wherein the multiconductor

cable assembly is a ribbon cable comprising nine or more coated wires.

4. The multiconductor cable assembly of Claim 1, wherein the multiconductor

cable assembly is a ribbon cable comprising twenty or more coated wires.

5. The multiconductor cable assembly of Claim 1, wherein the thermoplastic
composition comprises a polyolefin continuous or co-continuous phase and a

poly(arylene ether) dispersed or co-continuous phase.
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5. The mul ticonductor cable assenbly of Caim1l,

wherein the thernopl astic conposition conprises a
wW@elogobdio n conti nuous or co-conti nuous phase BEMUS2005/043405

pol y(aryl ene ether) dispersed or co-continuous

phase. 6. The nul ti conductor cable assenbly of Caiml1,

wherein the polyolefin is selected fromthe group

6.consThst imudficondyssery partdwrsmebly toif gCEiatﬂleriSMI}ﬂr@OI thetrejycdefen is

f d
sefifea IO B HoRB eoRishi, YL PR Eae Hiah TSN vigne and
combhdfohs off'ﬁﬂm il%ﬂ@arﬁﬂhgﬁﬁéﬂsﬁyfﬁ)@m@ﬂiyﬂdmlel i zer

conpri ses copol ymer having a block that is a
controlled di stribution copol yner.

7-mul tTheomiéecarueiapl ables asambly of @aann%lwhﬁm dhé, nofgneri
of k
BRI DAL BOLSCRoRp i 65y

Ing an ary yl'ene ¢ At ent greater t
distribetipradopblynt®. wei ght percent based on the total
wei ght of the first bl ock copol ynmer and a second bl ock
ont | ess .t han,or

S-cquale SUGPGRT BB EREmle 80 GRITNE PR B gieric

co%pahbﬁlzéxeeeﬂ 4%k OF lirdt ALY 680l yrfler Hé\enguhtarylomqiyeh@rcomem
cabl e assenbly of daim1, wherein the F ymeric
Y

gremp@am bt Fquabto 89 msighs percentdiaptdoerk thedpiel yeight athe first block
cog @mn% ?md % n}'i 'ﬁ(gck Cjogﬂle/rye%? E%h% h gm %@‘&?{E’C %gﬁ)gegt less than or

eq@@lﬁp@()ldam ghtzpefceﬁomécﬂ seaaeaotpbbvy@hwfythe seofd bigk Yopslemer.
graft copol ymer. 11. The mul ti conduct or cabl e assenbly

CLaim erein e t he pl.asti c conpositipn )
furtﬂer neémﬂmgegr £aple aﬁeew%[rygpéa faini 1 Wheiin 'the’ polymeric
({ﬂ%ﬂahbﬁﬁ&déb%ﬁfse§§mb%&%%ﬁmﬁér £ia grﬁi](?@kjoof) egin the

ernopl asti'c conposition conprises polyolefinin an
amount by weight that is less than the anmount of

1Qol y{The yhelmeoedﬂ@e}r) cabie \ézeﬂembdx daSkimoh wheraimrihe medymeric
13- Th
et PligRtnsr oL bh o AR e B T e o

| east one coated wire is a coaxial cable. 14. The
11mul t Tieomailtdoaduaabtablaasembly o6 fCl&inail nwhereidn éhe ithermbplastic

| east two coated
composition further comprises a flame retardant.

12.  The multiconductor cable assembly of Claim 1, wherein the thermoplastic
composition comprises polyolefin in an amount by weight that is less than the amount
of poly(arylene ether) by weight, based on the combined weight of polyolefin and
poly(arylene ether).

13.  The multiconductor cable assembly of Claim 1, wherein at least one coated

wire is a coaxial cable.

14.  The multiconductor cable assembly of Claim 1, wherein at least two coated

wires have different colors.
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wi res have different colors.15. The nul ti conduct or
cabl e assenbly of daim1, wherein at |east one
WE2N60Eesar conpri ses one or nore el ectrical corOuU$200%043405
wires, one or nore electrically conductive foils, one
or nore electrically conductive inks, or a conbination
t hereof. 16. The nul ticonductor cable assenbly of
150 aiThemultipendaictor c4tde awamblytoiClaias 1 avkgreia apieagipnesondictor

AWG and the covering has a thi.ckness of 0.1 5 t )
cofpprpangnbr g SHYE LREnMAS BodithiSETERES, Ohndof ik dedfaily
cofedhithive ToilsWoied & oreltfeciatiyl ebmiuch a6 inks,0r @sdnib@edtio isdreof.

area of 0.30 square millineter to 1.30 square

mllimeters and the covering has .a thickness of 0.15
160 Ghggmwiticerdystos cablegssendy of (13iBb haliREren B fgpadiictor has a
siZT 208 Y6 AwE hliThete vgngéﬁasna & EQRAYGISA0 1N AlAERRS

sectional area of 1.2 uare m I neters to 2.
square mllimeter and the covering has a thickness of
170. 29 hean@lti8éndvictar icaleessenttdy of lGdaimul t wheraidutbe spndustirdias a

assenbl of d ai 1, wherei.n the c uctor h Cros
crGScePanal Mcal BP0 Ao eCHILPel P Abraree (BTmag GRF the
coSEHUR s B thick &k 8f 6.180610 BbenifiAN&EA Ng has a thickness of
0.3t0 0.8 mlIlineter. 20. A nethod of naking a

mul ticonductor cable assenbly conprising:. arrangin
18 wo The multisordygios sablierassemily of SlgaL bywhergn thg rﬁ‘»pnwgqjshas a

crésﬁl%ﬁj&ﬁ? %e% BP]&boyC.glgI% ﬁﬂgnﬁ{ersm% 9.1 ag(éfa?@%iﬁltrxlé%er and the

acli ng contact areas between a nt coa
coverirgshasarthichihesk 84629 pad Bbahillimdétendi ng the two or nore
coated wires using at | east one of heatpressing,

ul tragsoni ¢. wel di ng,, sol vent wel di.n | aser | di ,
155 GBS i CaNa RVBILY oo Bl b B e iR fordpes
créRr Rc@nal REeaCORD 00 YLk SmARMBlelsS®54.50 GaMdUsTIRMmeteNand the

covering conpr|S|ngda t her nopl astic conposition and

covering resrarthiskaess o€ 0 ddarPdsmillimatesonpri ses: (i) a
pol y(aryl ene ether) (ii) a polyolefin; and

20. A method of making a multiconductor cable assembly comprising:

arranging two or more coated wires in a side-by-side contiguous relationship to
provide one or more substantially interfacing'contact areas between adjacent coated

wires; and

at least partially bonding the two or more coated wires using at least one of heat-
pressing, ultrasonic welding, solvent welding, laser welding, adhesive bonding, and

vibration welding
wherein one or more of the coated wires comprises:
a conductor, and

a covering comprising a thermoplastic composition and the thermoplastic composition

comprises:
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(iii) a polymeric conpatibilizer wherein the covering

i s disposed over the conductor. 2 1. The nethod of
w@@sns3®) wherein each coated wire is at | easPCT/US2005/043405

partially bonded to an adj acent coated w re using

sol vent bonding with a solvent selected fromthe group

consi sting of toluene, xylene, and conbinations
(tdmrlwefyler®ZtheThe nmet hod of Cl aim 21, wherein the

nmet hod further conprises evaporating the solvent at a
.te rature of 100-1 750C. 23. A nulticonductor cable
(nggggﬁ%ﬁ%nigugroduced by a nethod conpri si ng:

interposing a plurality of conductors between a first
(iinspdlgheic cheeitibiier a second insul ator sheet; and at

| east partially bonding the first insulator sheet to

t he second .i nsu|.at or sheet, erein the first and
whegeig tle ‘?%@UP%tSdJHSF%%?%‘? ﬂg’a‘a\’/i\‘ﬂﬂ%{% a length and a

width and the length is greater than the width, and

2whertiembti6a BF Bl Aoy whbreiPORH ChRed wikeSs af fead @afially bonded
paral l el relation to one another along a |ength of "the
tofanr adjacend ceatesb mdrei wping selvent toading:; widln@ seihvene iseleeiad fipm the
nore of .the.first and second ..nsul at,or sheets conpri se
ol Fratipy SohiR e ORI MRt 1Y & |
- poly(arylene ether) (ii) a polyolefin;, and (iii) a
2200| yTiRs inethodmypaliaii Ri,z@herdih. thd hectinad furthen demprises eabypadating
assenbly of Claim23 where said first and second '
th?ﬁ@MPﬁ@g?tQQRQﬁﬁ¥e§féb%ﬂ7§é%st partially bonded by at
| east one of heat bonding, ultrasonic wel ding, solvent
23nel di aghitid dasEoMElbtt Memﬂ?h@ﬁﬂoﬂﬁcekaqg’qi 6tho@@8mprising:
vi bration wel ding. 25. Thé nulticonductor cablée
assenbly of Caim23, wherein the polyolefinis a
inteopasingud piurality cof- emndurtotrobetwebm gefiigh tnskaaresheet ped a second
inBﬁ“Xﬁﬁﬂ%L%H ether) is a dispersed or co-continuous '
P AQLShesly he mul ti conductor cable assenbly of O aim
23, wherein the nulticonductor

at least partially bonding the first insulator sheet to the second insulator sheet, .

wherein the first and second insulator sheets, each have a length and a width and the

length is greater than the width, and

wherein the plurality of conductors are arranged in parallel relation to one another

along a length of the first and second insulator sheets; and

wherein one or more of the first and second insulator sheets comprise a thermoplastic

composition comprising:
(i) a poly(arylene ether)
(i1) a polyolefin; and

(ii1) a polymeric compatibilizer.
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cabl e assenbly is a ribbon cable conprising three or

nmore conductors. 27. The nul ti conductor cabl e assenbly
wmbootheism 23, wherein the nulticonductor cabl ePEEESIDI/§43405

is a ribbon cable conprising nine or nore conductors.

28. The multi conductor cable assenbly of Caim 23,

wherein the nmulticonductor cable assenbly is a ribbon

24c ablThegowticosiuntyr coldatagsemblyrof €laiwndhy dthsFessaig dirst-and second

ms&ﬁqtv&% (F'JHI%t ag liesag a}ga&'?%gl g%h ¥¥] gtt le?dst %hg%)fg h;’%alt ‘gh;%lgé q‘*]t'tzr&%nic

wemtr% RoBRY ®BIdingh 186 \d@mgtadhagwsémxh@ afd arwanon welding.
i nations o polypropylene and hi gh denS|ty
polyethylene 30. The nultlconductor c ble a np
2501 ai TheaBultaprRaveion ceble ASHARe! &laBrpArRETEnABS Polyo L0 is a

coﬁt ruE % §o %(()jmrﬁ)?lh%ﬁﬁﬁg la}{Whef@rY mteﬁr?:%o?l(grl@ﬁé‘: G is' SdiSpersed

tion copoly
ornukbmmnmdmmee.cable assenbly of O aim23, wherein the
pol yneric conpatibilizer conprises a first block

260 TR b B BB eP A i o o
caH‘l‘% a8t istd@bbonrcableRbay ?K sﬁg Rby BBhoR Wbnaugesond bl ock
copol ymer having an ary yl ene content | ess than or

equal to 50 wei ght percent based on the total weig
27of (The meltiseriusios crble @pwsmphe pf Clom 25, avheggin |ﬂaf‘owt}t§96¢uct0r

ca@gg%sge{rmf‘s;ﬁgﬂé%ogfca@e%ﬁ@aﬁngt(g]%r&'ntbrt@ dtewyerl c

ock copolyner and a
triblock copolyner. 33. The nulticonductor cable
28assélrﬁel ryultifcor(dlmtmncﬁkilp apdearhdy of le'mpZﬂ ywtwréin the multiconductor

atibilizer mprises . ene styrene
Searemtdh i aorgatie e prsiE bR GE ST STRPE B Lenb! y
of d a|n123 wherein the thernopl astic conposition

20f Ur IR mGRIFBAdRES @bld &¥EMPKT éff Caivh. 2B5vheléia the polyolefin is
mul ti conduct or cabl e assenbly of O ai m 23, wherein the

selepie rfrgn dks EXOUR SRPYSING OhPU BRFEPYISEs g Jesityinelysthygne and
cofBRRbpY VR EPhub AP el 8351 BARAIRABTIN. D e

MEIght of pol yol efin and poly(arylene ether). 36. The
30mul tTheomahltidoaducabkablassemibly of CGlimi #3.2%hewlrerthé poktmeric
colrnep%tsl%nh(z)grecgrﬁlprtlsrés a block copolymef having a block that is a controlled

_distribution copolymer.

31.  The multiconductor cable assembly of Claim 23, wherein the polymeric
compatibilizer comprises a first block copolymer having an aryl alkylene content
greater than or equal to 50 weight percent based on the total weight of the first block
copolymer and a second block copolymer having an aryl alkylene content less than or

equal to 50 weight percent based on the total weight of the second block copolymer.

32.  The multiconductor cable assembly of Claim 23, wherein the polymeric

compatibilizer comprises a diblock copolymer and a triblock copolymer.

33.  The multiconductor cable assembly of Claim 23, wherein the polymeric

compatibilizer comprises a polypropylene-polystyrene graft copolymer.
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conductors conprises a conductive wire, a netal foil,
a conductive ink, or a conbination thereof.
WO 2006/065540 PCT/US2005/043405

34.  The multiconductor cable assembly of Claim 23, wherein the thermoplastic

composition further comprises a flame retardant.

35.  The multiconductor cable assembly of Claim 23, wherein the thermoplastic
compesiticn comprises polyolefin in an amount by weight that is less than the amount
of poly(arylene ether) by weight, based on the combined weight of polyolefin and
poly(arylene ether).

36.  The multiconductor cable assembly of Claim 23, wherein at least one of the
conductors comprises a conductive wire, a metal foil, a conductive ink, or a

combination thereof.
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