ELECTRI CAL CABLE HAVI NG A SURFACE W TH REDUCED COEFFI
Cl ENT OF FRICTI ON TECHNI CAL FI ELD [ 0001] The present

WO pwe8i3on rel ates to an el ectrical cable and POI/ES2006/011069
nmet hod of and equi prent for reducing its coefficient
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I nclude at Teast one conductor core and at Ieas
one coating are GOEFKIBNT [QBFRICIPNcabl es present
t he di sadvantage that their exterior surface has a
hi gh coefficient of friction, so that they are awkward
to fit in internal sections of walls and ceilings or
condui ts, since when XEEHNEGAD HIBLD contact with the
surfaces they becone stuck or difficult to pull, etc.
[0004] In order to overcone said difficulty,
[00011] Ehepitesane inveritenirelhtss BLaniela@tricabsblei and $0 anmgthod of hidkejuipment
e. been t QoG the exterior surface of the
fortr:}g%qcén% l%ﬁ@%gglgntroggﬁcgﬁ%%‘g the coefficient of friction.
[0005] In a conplenentary manner, guides of small
di aneter are soneti \ of which is
i nserted through thm&%@ whi ch the cabl e
has to pass and the other is attached to the end of
the cabl e ich must be inserted into the cavity. i
IOWhEEGC%ﬁ@é%Iﬁ%WBﬁh Hisludg &t learbprsergndietar ferega ?trl@@ymeace@tmg are
wdlltknb®npul  ed until the end of the cabl e appears again
after having passed through the entire section.

[0003] Such cables present the disadvantage that their exterior surface has a high coefficient
of friction, so that they are awkward to fit in internal sections of walls and ceilings or
conduits, since when they come into contact with the surfaces they become stuck or difficult

to pull, etc.

[0004] In order to overcome said difficulty, alternative materials such as vaselines and the
like have been used to coat the exterior surface of the cable, thereby reducing the coefficient

of friction.

[0005] In a complementary manner, guides of small diameter are sometimes used, one end of
which is inserted through the cavity through which the cable has to pass and the other is
attached to the end of the cable which must be inserted into the cavity. Thus, once the guide
has emerged at the desired place it is pulled until the end of the cable appears again after

having passed through the entire section.

[0006] In numerous fields of application, and in particular telecommunications, electric or
fiber optic cables are inserted into ducts. There is therefore a need to minimize the coefficient

of friction between cables and the inside walls of ducts.



[0006] In nunerous fields of application, and in
particul ar tel ecomruni cations, electric or fiber optic
w@admes13az e i nserted into ducts. There is therep€¢DUS2086/011069
need to mnimze the coefficient of friction between
[o60p e Sn@Belulidie theSdrel &f wid babl@basﬁascms o] 80 ¢}trider emizh applies a

copioE R BB rdaod wEs PRSI oreh eth of Rl pene. The

shéatled,coit tharResaMeigN a sdasnd @&ﬂuﬂéh wigéh spplieas abaitant layer thereto,

ol yet hyl ene. The sheat he t S throu
eoftaka o u%]é"ron%‘?sﬁha‘é’pl?ﬂ%( ol ichey ‘b%?ﬁ%@g Atat Way then
paEsE@fn%ﬂvenﬁthlﬂrr@ﬁneﬂhr@lgll-n%bo@ﬁngsdekdepOne resin and
pol yet hyl ene. The cabl'e lubricated in that way then
passes in conventional manner through a cooling

[ooo%? 3€ecoddBRBbn ProsREORA aft SkiidePd RVQMhEIESRe bPK cable with a sheath.
ruder to cover the core of a cable with a sheath.

Atghe puilet Gom) that eﬁ‘iﬂ&fﬁ theeetis disposadia coating chamber frsipplytig ggenules of

ma&a?aﬁ kd) &e%ﬂrﬂaﬁ bheh ! wARA! @Mg:s %@Mg%éd &f bdBBhg rde%l:hetdowhen the
he still-hot sheath ranul es are designed

cable ésonsertged inrcdist Fmﬂ,h thqw@at@é shtde p@sqsﬁlyevgwfaohngaved%t :
Finally, the coated cable passes through a cooling
vessel. [0009] In both of these two prior solutions,
[0909] s both o6 Hissar tvor mior seleiqnasié isantasssary taintesppst pditienal equipment
be%%%ﬁ@ eﬁtnl%?le Xd ng eé'ooﬁ{;,lbd ésla:]eef ’fl?a?l g'l\yég rﬁ@ I3 %l m?JIIh Qitteratlon of the
{erati on e manufact uri
1n$mﬁemnp@ﬁmﬂ] In addltlon, t he eqU|pnent for dep03|t|ng
the lubricant nust be very close to the sheath
extrusi on head since otherwise it is not possible to
[0@1® T @Hdltlhf; thdieglipaas fof dégositinhelat ubfcamp etusy be veryaglyse to the

event diti onal ui pment .qQccu
ShEA Y s Ion e e AEvist 1 B OSSibIS i ok, (hghgessf the sheath
prcﬁpﬁﬂ?trl%kﬂn gg?’flt t‘ﬁsw@ﬁﬂcthﬁd)napvﬁprﬁéiﬁ oEdupRe %bﬁlﬁéglﬂggbld hﬁge andhsuch an
shea atever the prjor art used, the
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i nvol ves a considerable |oss of time and an econom ¢

cost, since alternative materials are
[0011] Whatever the prior art method used, the manufacture and/or installation of said cables

involves a considerable loss of time and an economic cost, since alternative materials are

required.

OBJECTS AND SUMMARY OF THE INVENTION

[0012] The present invention thus seeks to provide a method for making a cable having a
surface with reduced coefficient of friction that does not significantly alter the geometrical

characteristics of the cable and the cable so produced.

[0013] The invention thus provides a method for incorporating a lubricant in the sheath of a
cable, the sheath being made by means of an extruder and optionally followed by a cooling

vessel.



requi red. OBJECTS AND SUMVARY OF THE | NVENTI ON [ 0012]
The present invention thus seeks to provide a nethod
wo e007/08i87TNg a cabl e having a surface w th reduP€rus2006/011069
coefficient of friction that does not significantly
[ocl4f & oﬁbelf@nlﬁﬁﬁﬁ@t gf tha |pr63hﬁ tirvehibon, del Ialxicafit thiterid dadmexcandth the
t ahl e so produc he invention thus
Shﬁqb‘é?ﬁtaré%lpélo‘h@teﬁgﬂ‘?ag‘?na l‘bf‘]ﬁPe ting a lubricant in the
sheath of a cable, the sheath bei ng made by maans of

[Oﬁggﬁpn#@% n&ﬂle tltqéfot al t];PgllnlhegEbr{oHét a?tgxg rﬁ Egated and mixed

w1thﬁH@ﬂfehtﬁ@natérﬁﬁ?ﬂldi%th@ Sitath ¥Bdteridl 8éing seamadxed with the
sheath materi prior to either material being heated.

[0015] In another embodiment of the invention, the
[odmf I Qéiﬁntth%h%w]ﬁienﬂ & dﬂ@%‘i@ﬂn&ﬂ thaTiub@shnViraleribh® BREAWRD the

erial prior to the sheath materi al bei ng heat ed.
sheafomafprialigtter Yo wREHale kS brerdiveteds t he i nvention, the
| ubricant material is mxed with the sheath materi al
after both materials have been heat ed. 0017!l In yet

[00dAbIthaet enesdicmbadimsnt ofthei invastipn.othe nopdiested Iubsigard gnaterial is
mikMitﬁﬁtf}ied@g%%ﬁn 4s M xed with heated sheath

mat e used herein the term sheath neans
a jacket and/or insulation applied to the core of a

[0(?1%5’ hﬁ? st l%%lej%‘:m qﬁg%@ﬁ}e%&%ﬁ@g%&l&o&ﬁ&sﬁia&% V;gﬂlteﬁl?o the core of

acgble. be sol ved, while providing other advantages \Nhl ch
w || be described bel ow.

DISCLOSURE OF THE INVENTION

[0019] With the method and cable of the invention said disadvantages can be solved, while

providing other advantages which will be described below.

[0020] The method for the manufacture of electrical cables is characterized in that it includes
a step in which a lubricating material is mixed with the sheath material and this mixture is

applied to the core of the cable.

[0021] A cable with low coefficient of friction is achieved thereby, so that subsequent
installation of the same is considerably simplified, since it slides over the surfaces with which

it comes into contact.

[0022] The step of mixing the lubricating material and the sheath material may be carried out

with the lubricating material heated or not and the sheath material heated or not.

[0023] The sheath material normally is introduced in pellet form to an extruder which heats
and directs the sheath material onto the cable or conductor core. The present invention

includes the embodiment of incorporating the lubricating material into the sheath pellets
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[0020] The nethod for the manufacture of electrica

cables is characterized in that it includes a step in
wokiocioss7t ubricating material is mxed with t hRCHEOSZD6011069

material and this mxture is applied to the core of
duhﬁ@th@&‘bﬂnemoﬁ 00t [shértic pdiles and tifitrddasing ted hix@ure RF si@hth pellets and

riction sachlevd b so .t hat
e patelial B B Ot PR Sa rug RYF PR sl wit the
sh@ﬂ? @elldts taﬁJi ltﬂ@%mgggmehﬂ ef smtfd‘daa]gg th\fstlhxxﬁd% Clﬁtol the C&x@ger, and
..I'nto con e step o
intfqgheing e %35&%@ o i guder ek lptaqduﬁlag thsglubricating

maftéHal 1nﬁﬁth@aitmaelt§hdrktecdntabﬁmﬁmé tanle doRd.eri al heated or
not and the sheath materi heated or not. [0023] The

sheath material normally is introduced in pellet form

[062@% Advaniddett), B &Brlwﬁtrﬁataﬂm Q' Skl oM $llibe%7r<fhp consisting

erial onto the cable or conductor core. pr esent

essopNAlbof GO IS ABSICAROR Ao élvmed&rgqnwsff% P%ﬁ mﬁf&lrﬁfﬁéereof
Thls %ric&tﬁ%d@éha%? bk ﬂlcox‘p@?a%dtéi‘ SnyppRatiA tREhARERH 'ﬂ)goc‘kﬁ%efore

formation of the sheath pellet's and introducing t
thefogmatioa 0<£1the§|heeéh teng) dppeadisg an@ the Bratesigh magrde dpated pmcvftt@ mixing

i hé }he enbodi nent of m xing the |ubricant
Wlmalt e%illte q{%%erﬁ the sheath pellets and the enbodi nent of

introducing this mxture into the extruder, and

' |
O3PS FLTR RARLAEHE b s SRR R P o
fort cbthaerexatsonsjﬂ)ch ps pmcesslbilitp reffiddnicy gf thiegpraraty, etccibe dubricant material

may 3 2aved 0 FR AT B ge,r%w 'R cheR ot 1 TR e:%éﬁ'eg Jithe final cable

coﬁmbmbnaﬁbldxh&hat hiyeiks sre awd onNmoiel dfferbit uhéaltmahtedals) agydied ¢o the cable
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process before the formation of the sheath and

[0(}%653 M&ér{i%p%&? A g;egﬁg%%fg:é%gﬂql%mluge fatty egrtn?d%s pfgt![yoacxcfs Ofatty esters

and metallic faity acids and more advantageously include fatty amides, fatty acids, fatty
esters, and metallic fatty acids having from about 10 to about 28 carbon atoms preferably
from about 10 to about 2 carbon atoms and include, but are not limited to erucamide,
oleamide, oleyl palmitamide, stearyl stearamide, stearamide, behenamide, ethylene
bisstearamide, ethylene bisoleamide, stearyl erucamide, erucyl stearamide, capric acid, lauric
acid, myristic acid, palmitic acid, palmitoleic acid, stearic acid, oleic acid, vaccenic acid,
linoleic acid, linolenic acid, eleostearic acid, arachidic acid, arachidonic acid, behenic acid,
lignoceric acid, nervonic acid, cerotic acid, montanic acid, caprate, laurate, myristate,
palmitate, palmitoleate, stearate, oleate, vaccinate, linoleate, linolenate, eleostearate,
arachidate, arachidonate, behenate, lignocerate, nervonate, cerotate, montanate,
pentaerythritol monopalmitate, pentaerythritol monostearate, pentaerythritol dipalmitate,
pentaerythritol palmitate stearate, pentaerythritol distearate, and the like. Advantageous
hydrocarbon oils include, but are not limited to, mineral oil, silicone oil, and the like.
Lubricating materials suitable for the present invention further include plasticizers, dibasic

esters, silicones, anti-static amines, organic amines, ethanolamides, mono-and di-glyceride
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[0025] In instances where the sheath nmaterial has a
high nelting or softening tenperature, or for other
w0 e@3os75uch as processibility, efficiency of P€TES2006/011069
process, etc. the lubricant material may be added to
fattyreenisdse ethbxymédefaitp hmags tﬂrta' Bhsatilc stedrae,isedaric acithe ipaignitic acids,

formed. |If t fina e,.constru
calp i eyt i S PSRy piehr8 dneciialeh e e he above
lutaipatinganhtérinld Mgy balbeindividaally brdn bothbingtioat mat eri al need
only be incorporated into the outernost sheath
material. [0026] Advantageously, the lubricating

[002&] €hé elb&ridal cAblslie chahdtetizadindtBa it iﬁ&irf)c)fat@éla fdricdtRAkinaterial in the

ters an tallic fatt cids and
shezfh Sbngg wwf%@rm@erﬁ%@y%ﬁaﬁw tpugrd yheeftegigr, or permeates
theﬂﬁbl%)éh@ﬁi &IF Sesirdd the RBdaH haiteridl Al e @&hé{ﬁlah ﬁé’l’oﬁ‘sg tlfeféb%esultmg in
out (10 to about 28 carbon atons preferab g‘%ce rom

the B*eﬂﬂaﬂ%mﬁfsﬂ%ww? repClieamIgEing oOHRET W @ ieFien sEfece athe shydh
not limted to erucam de, ol eam de, ol eyl pal mtam de,
stearyl stearam de, stearam de, behenam de, ethylene

[0038E $hee gheath efethe cably (tatseonfains | seHiric lubsieatingymaterial to provide an
ex B MGARh @SvitlPleliséd c&?ﬁ@é@@fﬂﬁtloﬂ:ap“ c acid, lauric

acid, nyristic acid, palmtic acid, paln1to|e|c aci d,

stearic acid, oleic acid, vaccenic aC|d i noleic

29i Li i i . L . .
05| ASRERS, oy SL60R1 SPEASAY o LARLB g iy o
mapidnalerlei cdevidedpr e iasoiporaion of a Mncamganamd inte #ypr heash material
pn&qg ?@ﬁmuﬁy%tﬁ %Lﬁc ﬁaln1tate paln1to|eate, st ear at e,

% Plnoleate [ i nol enat e,
eleostearate arachldate ar achi donat e, behenat e,

' erat e, nervonat cerotate t gnat e,. . .
oo RE B iR G 50 TR R ey PR ing materal, a secton
fornﬁm;gttmatﬁ@nn@mateﬁelraym Riidathahatekiigdahdvh kedtién for applying the mixture

ent thrltol pal mtate stearate, pentaerythritol
o tgr & %ﬁ and the |ike. Advantageous hydrocarbon

oils |ncI ude but are not limted to, mneral oil,

si]icone oil, and the |Iﬁ ﬁprlcat|n mat eri Wﬁ%
[0031] Morsoxer; dhe F%p‘ﬁ?”éé‘éaﬁft alsqy {nciide gh Presuish adiuting| ads(s), a level
indlaf®s) ©ff ZBE JubrRbMAS hfdterial tank and sheath material tanks, and a pressure
gauge(s).

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] For a better understanding of the present invention, a drawing is attached in which,

schematically and by way of example, an embodiment is shown.

[0033] FIG. 1 is a schematic elevation view of equipment for manufacturing electrical cable,

according to the method of the present invention.



esters, silicones, anti-static am nes, organic am nes,

et hanol am des, nono-and di-glyceridefatty am nes,
wethongidat ed fatty am nes, fatty acids, zinc SPERDS1086/011069

stearic acids, palmtic acids, calciumstearate, |ead

st ear at e BESI MOTHE FORCOARRVANGCOET! ¥k eNVENTIONNd t he

| i ke. The above lubricating materials nay be used

i ndi viduall'y or in combination. [0027] The electrica

[0(13@ JA@ chi® b€ Appracihted iz 8d fighrd, MRt equipnidd€ QI F& lﬂﬁlﬁﬁao@urmg electrical
ating material in the sheath coating,

cahl*a bt Pgﬁxem@ﬁewamé‘anva} ingjudessreeh] %gwa%éunpélmcaldﬁﬁ%r wire 14 to an

extPidi®) h&dd, 150 it iBaineiclubd £ ek & 6Sérehdlic rhitershe 7! Qdank 18 of
the sheath material may be somewhat porous, there

lubrigafingt Pafgrialnl fa migRs cvat!nn%@stlﬁaleaé?rraé|l7 RS OF é@ﬂ}cmon onto the

ex’c&‘l&ir s@thd’éng HRWRHhSLCdSviRXUEH b&Yling Ybi 86 for @bolinBeheSB@Rob surface of
[0 The sheath of the cable thus contains

thesmarsrlp seteriel 1 hibeeating gnatpsinb 9 mixture Whichys e e ebdusipn gf semi-
fus%ﬁﬁfn%@ cMdubrof @9&‘ BF&bFeOc%H 143 bk r&f 2f fdr ‘%atlér%rh th® %Qﬁmg cable
he equi pnent for the manuf acturing of el ect i cal
12Cables is characterized in that it may include a
device for the incorporation of a lubricating materi al

into the sheath material prior to appllcatlon to the
[0038bAe canoaiss. be[ 0OBi0 [theTiguet sty tapknd f maprineludle e sedtion 22 dhaoegh which

the lﬁglkcailgg %ke 1%19&{1]1 J%llgse 1nlt ughfé(i%bg gr%e rﬁﬁ%&f’ {gﬂﬁ ﬁla@ttl 1%%&191”17 and a
sechiah &8 lthﬂoug‘nWhah dateichiing faeriapl opnrtg inthatunedkdiacdy tiwo tehguding

O AN T I MR

i ndi cator(s) of the Iubricatlng materi al tank and

[0(%&}2 ht}g-l—rm[nta%rleﬁll} and 1[118 ? uL{ggc} eézfr{c)gx, w1re and cable

prodoéter sichndd r}g)lﬁhyﬂ&me @i’o%ﬁfp@lehé]v @Olgfvmﬁlchlarld’s“ awvdgagici polymeric

attached in which,
thermosett{;'lg and thermoplastic resins and elastomers, polyolefins, copolymers, vinyls,

olefin-vinyl copolymers, polyamides, acrylics, polyesters, fluorocarbons, and the like.

[0037] The present inventive method and the novel cable produced thereby includes the step
of coating conductor wire or cable core 14 with the mixture of plastic material 17 and

lubricating material 19 and optionally cooling the coated cable formed thereby.

[0038] Cable 12 is thus obtained with at least one conducting core and an exterior coating,
the main characteristic of which is that its coefficient of friction is low, which makes it easier

to install since it slips on the surfaces with which it comes into contact.

[0039] Another beneficial property gained by the present invention is an increased resistance
to “burn-through.” “Burn-through,” or “pull-by,” results from friction generated by pulling
one cable over another during installation, causing deterioration and eventual destruction to

its own jacket as well as the jacket of the other cable. When using a lubricated cable of this



schematically and by way of exanple, an enbodinent is

shown. [0033] FIG 1 is a schematic el evation view of
weowiosent for manufacturing el ectrical cabl e, PCT/US2006/011069

according to the nmethod of the present invention. BEST

inehidin H@?nﬁﬁﬁﬁYbiNﬁx%f h-stidke |chOMENTE(uNed GO 3gkbdds man-tHieugh was
i at the figure, the equipnent 11 for
mﬁrr%ﬁ‘?ﬁfe 66(?W93%81 ectrical cable 12 of the present
i nvention includes a reel 13 which supplies conduct or

wire 14 to an extrudjn ad 15, which i
ool Fcibsss frasrt el 8%@?9 BnNRRICeFAF R I vappl%s ; hedpekeifrom the

cablé eAdDfetB@t dnfhblf. erial 19 for mixture with plastic
material 17 and for application onto the exterior

surface of the conductor wire 14; a cooling box 20 for

[ompAl ﬁﬁhér%n&%t(ﬁ%é)l%reﬁw fna&ﬁloﬂfls 18 Geddoas bialRt BppIRlg. Jacket
- lubricatin eri al m xture whichis in a

rlpﬁknzﬁ esyts from therrigionsefithe wk% meypst tyiddipg matrsinlsy capping therjacket

m#ASR %‘0 @t?ét&l Mﬂ bﬁiﬂ:ﬁ aJaEl?e?lda%aée 8y r&s@ﬁ' nlﬂstb!l@atﬁ)ﬂ Situations, which
resulting c [ 0035] can al so be seen in the

reffepigdly sgused wél«ttamkll%mmaylbrlwéwméleavasssé 0p sippE inHplsiggted cable
jad Lch the lubricating material can pass into tank 16

and be m xed with plastic material 17 and a section 23
through mhich Iubricating material 19 can be

[064?{ 1 Fdﬂa&eﬁm ¥eférP g 71‘?{? Eelég M%eh%ag%%%ca dmﬁ‘%dt?rg&{%é of the

iC materia een i nt uce
m\enmqm,ldt mgll Ibeadeai&o e{xﬁﬁ%in mbwbjeci mat thei ablel The methodesd the

used cal _w re and
ca PR TR By ol 0¥ s g LB b o pad Bt B the detais
mdﬁﬁbr)e‘dlcﬁxy be Riphedisy, othergahich ambqhn'eam)cequmwfmwahdut tepastitg from

astlc sins and e aqners, polyol ef s,
thecS(BE?TF ghiotection ‘{@P%C!]byo&é ?'itaﬁli%\s‘:ﬁﬁﬂ Scopo }Oy mg rs,

pol yam des, acrylics, polyesters, quorocarbons and
the like. [0037] The present, inventive nethod and th
100451, Bpr ssmpg ,3?‘8%1 de &8 Vit Bf;tw.%?fe%éz apf subgicaiipe material 19 are

applied can be of any desired configuration and can be an optical fiber cable or the like.

[0044] It has been found experimentally that the use of a lubricating material disclosed herein
is suitable for providing a considerable reduction of the coefficient of friction of the cable,
which means that it is easier to install without adding any external element to it, which is one

of the objectives sought in the present invention.

EXAMPLE
[0045] To understand the affects of the jacket lubricant system on the ease of pull variations

of the UL (Underwriters Laboratories, Inc.) joist pull test was utilized.

[0046] The joist pull test outlined in UL 719 Section 23 establishes the integrity of the outer
PVC jacket of Type NM-B constructions when subjected to pulling through angled holes
drilled through wood blocks.



of coating conductor wire or cable core 14 with the
m xture of plastic material 17 and | ubricating
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formed thereby. [0038] Cable 12 is thus obtained with
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o PR TR LRSR e P Bk L g oo

fratn@ dongitathe c&itéifesi df th¢ holss & dfiier BIFrbag@se whiibh Whihe pecimen

cones into Qont 0 Ano benefi cj al o
trhabiBy blyclgarneal By fbis SRESEHIC 4 CAHSHDY 1 1 Sonhoned at -20°C for
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rn-throu romfric

eng gioginding @Ubgff t{!aa ot H@%ﬁ@ue%ih@usb t 42 o itorkntsin gT the cable is

thénN&k Vet aid B o&@ﬂ%e@ﬁ}néﬁ@ta?er bﬂfe@%hl‘bﬂglﬁ%nﬁﬂﬁnédﬂain the cold-box.
destruction to its own £ac ket as we as_ the jacket  of

Speqimenst thatr docgs leshibijppsp oy 8iokep iackatihindopgisgingepfuctesfspacing as set
fork (M B SMEMrd 9 s4il% QAfPREr of six-inch-stroke cycles
requi red to produce burn-through was increased from
100 to 300. [0040] The present inventive cable my
al so enhance ease in stripping the jacket fromthe
cable end - terned stripability. [0041] A further
benefit of the present invention is the reduction of
jacket rippling. Jacket rippl| pigsul ts fromthe
friction of the jacket aga \\‘~m?dTng material s,
causi ng the jacket naten«;"

2t ch and bunch.
b 2f1 on situations,
whi ch repeatedly cgﬂ'h ppling in
unl ubri cat ed cabl €||c4d i v bxtdkd cat ed
cabl e jackets. [0Q :%f\ghat reference
has been nade to s s of >t he
invention, it willjbglcl|e ) in|the subject
that the cable, thgpyi I i nt descri bed
(o

D
DN
o —

can be varied and n nd t hat al
the details

%/ >

Q\/ Z

UL Joist-Pull Test

[0048] Pulling wire through the wood blocks provides a more direct correlation of the

/
\
A\

amount of force required to pull NM-B in during installation. Because of this relationship,
the joist-pull test is initially the basis for which ease of pulling is measured, but a test for

quantifying this “ease” into quantifiable data had to be established.

[0049] A variable-speed device was introduced to pull the cable specimen through the
blocks. An electro-mechanical scale was installed between the specimen and the pulling
device to provide a readout of the amount of force in the specimen. To create back tension a

mass of known weight (5-1bs) was tied to the end of the specimen.
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menti oned can be replaced by others which are

technically equival ent wi thout departing fromthe
wa@pieng13of protection defined by the attached BPCHUAR06/011069

[0043] For exanple, cable 12 on which plastic nmateri al

17 and lubricating material 19 are applied can be of

[Olgga% Pd 31;&:&? %g& I%?qugg Lﬁrag 6\2\2?3 ??nsﬁgcgmgg znﬁai{g% %ﬁ &'acealubrlcates reduced

putinpdorcesent al |y that the use of a lubricating materia
di scl osed herein is suitable for providing a
consi derabl e reduction of the coefficient of friction
[0851] AhE2-Vadbh®ant shded itBhaasing Bateel dabieene &&hiﬂg sﬁé&vé wa; ahbloyed
wi t hout addin ternal elengnt to |,
the,HEnig shepye rBﬂdf’?fé'eﬁ b calefRing Jheterrad providsn e hﬁlﬁxs@efi tglow the
rat%%@llﬁ@oﬁﬂhaﬂiﬁoﬂé m@@rp‘éirﬁ%ulm cHdiget HAés whe dhﬁé‘d‘ﬁtraﬂers

ricant systemon the ease of pull variations of the

‘E?UWGE?%PFPQSQeEQEGPXFEFWégl Inc.) joist pull test
was utilized. [0046] The joist pull test outlined in
UL 719 Section 23 establishes the integrity of the

[00533] & was\foupg sriBg this mpghed thai Ipbricsied tsperimprsngieldprd approximately a
SO%&QH&‘ﬁBﬁ% ﬁtﬁhr%‘ligk'e Réheh E&%&éﬂ BR@h&Hd, Heh §brlhdkl NRAB s eclmens

t hr oug he test “apparat us consi
Théfre%\ws @rfr abi{lf@hﬁlnifahws brapd'2 whaeinbhedkis Wasviengrdétb afeﬁve second
int8fhjkl ed at 15 drilled through the broad face. Four of

hese bl ocks are then secured into an frame so that

the centerlines of the holes are offset 10" to create
tension in the specinen through the blocks A coil of
NMB is placed into a col d- box a d @ﬁpnndltloned at
-200C for 24 hours. A sectlon He

A ’S pul I ed t hrough
s then cut off and
gh fromthe coi

at 45 to the horizonta
two ot her specinens ar
in the col d- box.

Modified Joist-Pull Test



Speci nens that do not exhibit torn or broken jackets
and mai ntai n conductor spacing as set fort in the

wEe@ngswsd are said to conply. UL Joist-Pull TeRCT/USD48911069

Pulling wire through the wood bl ocks provides a nore
direct correlation of tha@ABIEIht of force required to

hll|| NME B n—durihe it all oti o

Toel Hasta-atten—Becatuse—of—tts
es
Pt [ el ationship, the joist-gull, t B8Lridtsnh | n:LH\;alqal Iy thgt
L [o IS
Descr. acku Aufactirer|aiurac engﬂul'act{h%nguga Hractielicotrol [Control [Present
Wé%‘{f fberr adJE efyl ngg,{dh:ﬁ " Py néé) quant ? ?l el, 2 |invention

: ha +o—be—estapt+SHet— IR 3‘/’4 1 am e S qeqté5 41.9 24
1st Point ey e & as— P*‘;'B dueced—tg—put ES’:.‘.%? cabl £ SPeCT el 4 o 42 205
2nd Pcfmt hr”"’mef he bPbdks— An—dreet ruéé echani %I -scate w%'z 387 20
3rd Point _§ ngt p—the—speci-rep Snd—the “hutHngdevice Y Y
athPoint o pr 3§P 1t heafblint—of FBree—in—irhe : :
SthPoint __kpeci #8d oK tenshi a risdlef know—ig 348 202
6th Point  |wni qh128.6l5. dli o tha22And e#gq"?*e 42.5| 359 15.8
7th Point__k peci nhs edor ded3BdovedEhit B30 172

i s B8 3 = | 409 384 17.3
8th Point _konst 2884 1 ons 3R urface—Rufrcatestreduced
Sth Point ul | i @dSf or Pp§2-5r 0051] 12.\/328nct 5nP0.8 peed VHCh42'7 37.3 21.9
Average havi 9.5l st eets. 68apl e and t ur 38 shea483lvas enpl ngﬂaﬂi 37.22 19.37

the turning sheave naintains a 45 degree pulllng angl e
and provides a half-speed to slow the rate of the
pahAi-ng so that ndeectel@uygoi nts coul d be obtai ned.
Hodseia Taie €patioimdd@tia constaraSpeed withvwiieghalsipg &/p erseAewisy coul d
beespiuThigel2 parfotried onicabtewith 2B BRIphtIstspardsd pidwitdihaesinhg t hi s
nmet hod that | ubricated speci nens yiel ded approxi mately
a 50% reduction in pulling force when conpared to
standard, non-1lubricated NM B specinens. The results
are shown in Tables 1 and 2 wherein the data was
recorded at five second intervals.

Std. Prod.
Average Present Invention
37.6289 19.37
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Modi fied Joist-Pull Test TABLE 1 AAA - Denotes Qutlyers

Test in Table 1 perfornmed at a constant speed with
wowemeiossst ng 1/ 2 speed pulley Test in Tabl e 2 PEr/iUsI00&011069

on cable with a 5# wei ght suspended at building entry

Std. Prod. Average Present Invention 37.6289

19. 37TABLE 2 14-2/12-2 14rABLE-2 14-2/12-2 Contr ol

Avg I nvention A Invention B 40.103241 22.61 12. 25Wat

F‘ flai ped ST T A et hod for t&R:menbdsaqtish € of an
Bess eCt ri énut‘é&ﬁ’lje\EA PPN ISTREe LIy aYs YA o!) F Y e PRATEY FCoTe ] ) ﬂﬁ/&ﬁttbﬁﬂ[nvention B
conduct W e provi gl ng g P Al 610G 8Hb3)| 14-2112-2 | 14-2112-2
1 AR aA| UU'L’JI catt MY THUETT €l : M g HBE Pl @Sﬂsl C 123
oint C . St 9By '“.”[L‘35“7: 'u'gﬁd'é;'j:és‘?‘e);, &1 fiosrzb.@g 12.8
T v U
3rd.Boint: i o '%Hca{.#* ﬁc?é. : tgs.é ]””7?52“'” 29 12.1
o T o artt—1 . 9
4th Boint, 4 4 Epeating etel g 26 TaelPt TG,y 14,
LIS LT LA LB A S B 2 i 0 3 B A e A élb I .CII@SID Iéé I.IIUZI3 TTI 11.9
ot Pointy | o 5 a0al " P aBb L dea S5 L0
qinRdint o J1 oo osadls o eal 408 87 12l 2rdl 126
TSy Ty Trat él (.3 B THCUT éal c&é)l 1 =] V\nlelé llll:‘117
o Bainty o ot o i 4F- PEHoF 3 or e plrasti ormat e iat
thPgint, ol e o AAlF) o 554 7 ot Ot 225 11.7
othPoint | 434 " 305 40l 31.1 19.2 11
10th Point 40 11.6
Average 38.62 32.13| 45.82] 38.50]  35.99 22.61 12.25
14-2/12-2 14-2/12-2 14-2/12-2
Control Avg. Invention A Invention B
40.103241 22.61 12.25
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4. The method of claim 1, wherein the lubricating

material is introduced to and m xed with the plastic
worioe88 2 pri or to coating the conductor w re.P&I/UII06/011069

met hod of claim11, wherein the step of coating the
weaNduei¥d iw re i s acconplished by extruding the

m xture of plastic material and lubricating materi al

onto the conductor wire. 6. The nethod of claimb5,
1wher 2R d TrthdhEn@ictlD 8f £ Asthrical dBleghdl@lingnd

lubricating material is introduced into the extruder.

7. THevidiag poelegtica cendyetst Wikpier ei n t he plastic materi al

i's i pLi@dEeeRstidthRefidle extruder and the |ubricating

material s subsequently introduced into the extruder.

8. THieviging Adubrigetingmenteritht o cl aim 1, wherein the

| ubrj i ferl ' I e h.he sgroup

consd|1§tﬂ]|€gr§ﬁw‘()=,lg%g%ﬁtéglaf %/II%C)S? ﬁfhgﬁcjg/[% agfrrrlfl %é(;%aflfh gt ty acids,

f at topagng rescondugter wire Witht said auixtise of ptisiic avakroial end dybricating
mPfeASticizers, silicone oils and m xtures thereof. 9.

el ectrical cable including at | east one conductor

core and at | east one coating of plastic materi al

havi a dubricating material .incor.porated.therein, 10.
20 aRAPR el 1 hoiBh Bleisfers BBHAG RafEriRtpilts
cable including a reel for supplying a conductor wire

to extrudi ng.head, said extruydi ng head, connected to, 6 .
3.2t ahfe TRt TG 2 VAE b M Rghel Golae G o 8 mived with
th6 PRGtChhteigal Wribeto of ACkha plastR) mterial isafkinted intp pbigs. cabl e,

i ncluding a device for providing a lubricating

material to the extruding head. 11. An apparatus for

4.t he TRNHEBRSE & Qaiff 1,3Phefdi SHel Tubratif2Rb@rihING iebdietd3o and mixed
reel for supplying a conductor wire to an extruding

wila Hig plastis magtialingigr gopEdhe eAREealr® 0 a t ank
containing plastic material for coating the conducting

wire, and a reel for taking up the cable, including a )
5. The method of claim I, wherein the step of coating the conductor wire is

accomplished by extruding the mixture of plastic material and lubricating material onto the

conductor wire.

6. The method of claim 5, wherein a mixture of the plastic material and lubricating

material is introduced into the extruder.

7. The method of claim 5, wherein the plastic material is introduced into the extruder

and the lubricating material is subsequently introduced into the extruder.

8. The method according to claim 1, wherein the lubricating material is selected from the
group consisting essentially of fatty amides, fatty acids, fatty esters, metallic fatty acids,

hydrocarbon oils, plasticizers, silicone oils and mixtures thereof.

9. An electrical cable including at least one conductor core and at least one coating of

plastic material having a lubricating material incorporated therein.
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device for providing a lubricating material to the

tank containing plastic material. 12. A nethod for
worewafosustrur i ng an el ectrical cable, conprisi ngPCT/US2006/011069

providing an electrical conductor wire; providing a

plastic material; providing a Iubricating naterial

m xi ng the Iastlc mat eri al. and sai d ubrc\l}dcatl

1Gat e’f’? awpara&ﬁoforcfasmaﬁ@faftwé of ap algetriea! caltle tclyding aggelfor supplying

a Bbndubtof witk |aﬁ‘%kﬂr§d1ﬁ?ﬁe%ﬂ' lid @ﬂﬁdinﬁb{eb& 8drinBled Ry @Ednﬁ'contammg
wherein the plastic materi al has tenperature of

plpgignatgibior spating dhe copdpctibuvEe 388 ﬁd‘iféf% takiperup, thqgablem’@ludmg a

démieff&%r%dlﬁgalmnr&gtmgmérfan 1 A itdink RBac0at i g step,
the pllastic material has a tenperature of

approximately 150 degree C. 14. The method of claim
112, M%f %arth Cﬁfhr ﬂh@ ?naﬁ@ﬁctﬁx‘é‘?}'f laf QleSthiER ’CF,]SIQ ?ncﬂJdﬁ%td 1%61 for supplying

materi a ubricating material are cool ed
a appsiueirt Wmeéo ym .@@tr'@b@ kaad, wid egrudingcepd eonmgcted tack éan!ﬁcontammg
plgtﬁrc &S ER b ltﬁéq{ohd"l.?h#lggnrgaa'iﬁ biad fdr kﬂ@y Cifl@gpbﬁer, HAuding a
group consi &tin am des, aci ds,
dervmmfyr mg‘tléms a ltrbemtiﬂ& neatéridd toytheenld sontahlylag plestictaateréll s,
pl asticizers, silicone oils and m xtures thereof. 16.
The nmet hod of claim 15, wherein the |ubricating
12t ek imgthod domniangéstuchg antlderical Zablel hemprsitgod of cl ai m

15, wherein the .lubricating material conprises
or udiRgiBe 1 eeqiee! BRIt BFeic i m 15, wherein the
Iubqnaamnggpn@ﬁemhmhdponprises mneral oil. 19. The

met hod . of V\he ein the lubricating nateri al
o atine e e k

mixing the plastic material and said lubricating material; and

coating the conductor wire with said mixture of plastic material and lubricating
material

wherein the plastic material has a temperature of at least §5°C; and

cooling coated conductor wire.

13.  The method of claim 12, wherein during the coating step, the plastic material has a

temperature of approximately 150 degree C.

14.  The method of claim 12, wherein during the cooling step, the plastic material and the

lubricating material are cooled to approximately 20 degree. C.

15.  The method of claim 12, wherein the lubricating material is selected from the group
consisting of fatty amides, fatty acids, fatty esters, metallic fatty acids, hydrocarbon oils,
plasticizers, silicone oils and mixtures thereof.

16.  The method of claim 15, wherein the lubricating material comprises oleamide.

17.  The method of claim 15, wherein the lubricating material comprises erucamide.
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20. The nethod of claim15, wherein the lubricating
material conprises dibasic esters. 21. The nethod of
w@b@7/81B32 wherein the |lubricating material coP@EI/USE86/011069
et hyl enebi sst earam de. 22. A nmethod for manufacturing
182N aheGleiloddr clombl € whefifiothe SibFighting heWdridl et@npRides mineral oil.
el ectrical conductor wire; providing a plastic
material; providing a lubricating material; mxing the
1991 asiine MRt RIm 84 dvherditkhb UBFib AR inder AR MPrRés silddbe oil.
coating the conductor wire with said m xture of
plastic material and lubricating material, wherein the

200! aSttle G MRAGK kR lm N SyIRriEMP RILRLMIE nderl cdn?p%ﬁ&s ROR e esters.

and cooling the coated conductor wre. 23. mat eri al
for reducing the friction between the outer surface of

212 Cafle d;ﬁt?cﬁoda Sf I bigfatr €5 Whiykdeih Nens aRlbPicARBT ARktSrial  comprises

sel ecte romthe group consisting of fatty am des,
ethydenepissiedreisidef atty esters, metallic fatty acids, and

m xtures thereof. 24. A conposition of matter

conprising a lubricating nmaterial mxed with a plastic
22mat & inathod Sainghnhfabiuiiegan ¢leptneat eableatomiset ed fromt he

st PSRRI P Lol Bl 20, [ U o thereaf .
providing a plastic material;
providing a lubricating material;
mixing the plastic material and said lubricating material; and
coating the conductor wire with said mixture of plastic material and lubricating
material, wherein the plastic material has a temperature of at least 20°C; and

cooling the coated conductor wire.

23. A material for reducing the friction between the outer surface of a cable and a
structure which the cable contacts selected from the group consisting of fatty amides, fatty

acids, fatty esters, metallic fatty acids, and mixtures thereof.
24. A composition of matter comprising a lubricating material mixed with a plastic

material, said lubricating material selected from the group consisting of fatty amides, fatty

acids, fatty esters, metallic fatty acids, and mixtures thereof.
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