ELECTRI CAL CABLE HAVI NG A SURFACE W TH REDUCED COEFFI Cl ENT OF FRI CTI ON
TECHNI CAL FI ELD [0001] The present invention relates to an electrical cable
and to a nmethod of and equi pnent for reducing its coefficient of friction.
BACKGROUND ART [0002] El ectrical cables which include at |east one
conductor core and at | east one coating are mell kn%Mn 0003 Such cabl es

present the di sEECTRICGALIGABLESAVENGoh ; L &b coefficient
of friction, so that they are awkward &QI&TEUZ ernal sectlons of walls
and ceilings or conduits, skHc A M L they-—core IHLO contact with the
surfaces they become stuck or difficult to pull, etc. [0004] In order to

overcone said difficulty, alternative materials such as vaselines and the
l'i ke have been used to coat the ggipnieArsdkipce of the cable, thereby
reduci ng the coefficient of frictron. [0005] In a conplenmentary manner,
gui des of small dianeter are sonetinmes used, one end of which is inserted
through they Y]' Fré (Y%}En{?%&ﬁéﬂm&sw@ gakical hiBs ahdtopasahodndatdrauiptber | s
attached to e en he cabl e which nust be inserted into the cavity.
Thus, once f¥raedyeingis conislopPEFGE- at the desired place it is pulled unti
the end of the cable appears again after having passed through the entire
section. [0006] In nunerous fiel of .. an on, and in particular

t el econmuni cations, electric or —‘&CK&.K 41;)%3{ :

ojsimmv eables are inserted into
ducts. There is therefore a need to nininlze the coefficient of friction

D= S g BB 5,y R Sl A0 By Rk on. L he

app |es a
well known.

[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, efc.

[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.

[6005] 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.




conventional sheath thereto i.e., a jacket and/or insulation, often nmade of
pol yet hyl ene. The sheathed core then passes through a second extruder

whi ch applies a lubricant |ayer thereto, such as an alloy of silicone
resin and pol yethyl ene. The cable lubricated in that way then passes in
conventional manner through a cooling vessel. [0008] A second s@lution
provi des fo?wm} I£xh¢ seefon] e covar thehableareseniiaz Bubpdudgriwhick YRbSHH. At
the outlet from.hat e er_ t ' ' g hi@dn GRad bn@eislie Thd or

appl yi ng gr &HUEE™ ?heatﬁ%lgege?? g N %r}g&t@%dgalgftd%n?@%o’t sh_eat@ ﬂ%ﬁ?cﬁl ranul es are
desi gned t osHegthaimeredbinambresiihwigina sesend cxiisienhich prplies 4 Wpriqapt 13”“‘8%‘8?" © Finally,
the coated gapl.e. PassesF sHERUM fdCRBleiniBne a5s edble 1ORARY it hebephthef t hese
two prior sol Ut ons, it 1s necessary to inte[\rpose addi ti onal equi pnent

bet ween t hepasses inpguyentigngl maraerdyetghd GoJBE L& That gives rise to a major
alteration of the manufacturing line. [0010] In addition, the equi pnment
for depositing the |ubricant st _be very.close rusi on
head since @ngg#’\/\ﬁe%@‘disf’m?@ H‘T‘E)"tr‘]&éb(%@é? B’ftré'd%/réo (éogglrttp%) Or%ﬁ%%aﬁﬁ?%gsss g]f the
sheath propemb Yutlet fod Mt M@ thetehie diagbekict 4 @ntirg cbeyulep fas applveg s of

non- negl i gi bl e ,.spage such an. . arr. ol @hdOothe coONt r Ol
over the di Wéﬁg‘?ﬁ&?}gﬂeﬁﬂ%ﬂteslﬂg%éé@%ch g[r 1% gé%dg;é/gg%cﬁ%?\g%%%u art met hod
used, the medblefigintenedinariiétoRinallyshedoriad tabie netsessthioBBiPIEE Vessily ol ves a
considerable | oss of tinme and an econom c cost, since alternative materials
are required. OBJECTS AND SUMVARY OF THE | NVENTI o\lcgoo ‘Iihe ‘P&&?ent

i nvent i on t [#089]debith of tegsrtue e selutigus.Hbl NFETSIRER INRIPES BUNIBY FAVTRG a
surface w tht\Fvgeql{ﬁ@g:ftth&fJnh GheeBHoliff vdséel. ClhapBivdshak 6l @aasajorotitestignof theant | y
alter the geonetrical characteristics of the cable and the cable so
produced. [@emdjcurkgiingvention thus provides a nethod for incorporating a
| ubricant in the sheath of a cable, the sheath being nade by neans of an

extruder an([jOO%)]tlgl %«ri]daftlticlmzl tI]:eotlaqlugJVn\gr?t t%y deafmsclgr(ljgl {n2 Qubribi %ﬁlst be very close to the

sheath extrusion head since otherwise it is not possible to control the thickness of the sheath

properly. In any event, the additional equipment occupies non-negligible space and such an

arrangement is not favorable for control over the dimensions of the sheath.

[6011] 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.



2 [0014] In one enbodi nent of the present invention, the lubricant materi al
is mxed wwth the sheath material prior to either material being heated.

[ 0015] In anot her enbodi nent of the invention, the lubricant material is
heated and m xed w th the sheath material prior to the sheath materi al

bei ng heated. [0016] In a further enbodi nent of the invention, the

| ubricant nRbes inRbnel shbbdidest ofiHe Iprelsént invettiomtthe Infericantimgterigl is ayixed Gt et eri al s
have been heatéd. [Q017] |I. et L odi ment of the invention, the
non- heat ed ?hﬁﬁ}lli“étﬁ‘{luat P tt%?lﬁlﬁ'?lm?t%r%p%@glgaﬁ?h heated sheath material. [0018]
As used herein the termsheath neans a jacket and/or insulation applied to

the core of ngﬂ‘ig%oﬁm ?&%%@P@ﬁg%@dﬁ&,ﬁ%ﬁi&%&t&m&]hcwzct imdt hisedret hod

and cable o e Invention sal I sadvant ages . can be sol ved, while

provi di ng owtuetheatwamaagelsarimfrpéﬁsbﬁath|maﬁélald-‘¢%§1§rhf%egd bel ow. [0020] The net hod
for the manufacture of electrical cables is characterized in that it
includes a step in which a lubricating. material_| ) i : sheat h
materi al ant#0t6lils a ferdey prbqdinent gy Fé‘H’e‘%Bn’tth%lu(? (r:aélt (F)r?{%lﬁggéna GP&&P%OZH A
cabl e with Low, 6aefifliafiir®6h kerikk haxeibesn hiestedachi eved thereby, so that
subsequent i1nstallation of the sane is considerably sinplified, since it
slides over the surfaces with which it comes into contact. [00,(25%], The step
of m Xxing tEﬁl’)} R ybiCaiotheg ebddendnabf the dntehions Hreatdn-hrgiece FbHFhEG1R Rarri ed
out wth the Iubgb‘% E%ﬂegthrra%eeg al heated or not and the sheath materi al
heated or nB#*ed ¢ % SHeZPh material normally is introduced in pell et
formto an extruder which heats and directs the sheath naterial onto the

cabl e or co LA, &Al LESE RleadsAVSREaBdor ihAaGkibelgplitde termbedl nent  of
i ncor porati ﬂ’g%ﬁ% U relgé‘i:nat ?ﬁg’qrrat eri gls ;jnt o0 the sheath pellets

a cable,

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

3



3 during the formation of the sheath pellets and introducing thi '

of sheath pellets and lubricant material into an ext r uder, gt he Zntr:)no)c(lit ﬁtreﬁt
of mxing the lubricant material with the sheath pellets and the

enbodi nent of introducing this mxture into the extruder, and i ntroducing
the sheath pellets into the extruder and subsequently i ntroduci n

| ubri cati ngduriitg.ttlertbmtatxmmdﬁfdhd fheatle pellety dod mﬁp%wgtﬂw BEfiraeh e PE g%CL| e core

[ 0024] Advaf‘h%% aﬁc.l,r } m{o@g %!(t'rml@t' ﬁt@@&béﬂ?{hﬁﬁ bBhixing tifealie kb ehafefisimitiliee gr oup

consi sting atty am des, hydrocarbon . oil
organi ¢ r essheah r&hrds mlddthsrr esboriiierioat UOHEETE S, PEGR “Fré\t*@er F’éT“Hg‘r o ted

i ncor por at ed, at -A0¥n.RA 'EH e'uEts b S B RRdaCInY kib3ghupitiy dassudies e élbrntah&
formation o?‘ &E]uc g eat p d dependi ng Pea‘t%&n t he nlgterl al, may be heated

prior to mmatnlgalmmthhe?t%ée@ﬁ‘é”a?wnﬁﬁ?'& °f¥H25] In instances where the
sheath material has a high nelti ng or softening tenperature, or for other

reasons such as processipiljt
| ubri cant nifP#fiAdvantagaops eﬂﬁ’di'g’g %Bgﬁse%lﬁ&%ﬁatf @{tr‘?gﬁsgrgu&t&w&lh@

mra]tt erial i sed@iing Jf@arumaﬁhdet fnydrbrarblbn ndfl, flacaiphied orgdvrsedife RdFHEHIES @’ﬁ‘i‘fﬁfat hat
there are tﬁ%}]] fér cag %e[nal e b%%cogin ?ﬁtdbit DR Bk B the ﬁ%k‘dcﬁﬂné Broéhevet@dl e

core, the | erl nee be ‘i ncor por at ed to t he .aut
er nost
fsheat h mat eﬂqbﬁnﬂatlc[n(}iﬁ%]sheatﬂlvaﬂtdagﬁ@émg myon theymatprigh 2y SF th?f’ée EPEPLFLE | e ade
agttytam deg}thl rat th%{:alte fatty esters and netallic fatty acids and nore
vant ageou I'NC atty am des, fatty acids, fatty esters, and
netallic fatty aci ds having from about 10 to about 28 carbon atons

preferably gfoﬁ %3 s%ﬁ erd me%%%a&rﬁﬂrab@mgatrﬁmg andfitning terdigratipator ar e not

limted to
st ear ani de, fomeﬁéhlaﬁﬁ%ﬁesmlbtesﬁ{;‘}’“g?e’?é" %Sle%%‘t‘%' %érnogeg% ﬁtscl tg'gé% I?az%ﬂﬂgtgl?naﬁndde

stearyl er u&mgﬁdeﬁ%ﬁhﬂaﬂi Batralhdiie shedp maeriadd h]b;nglfamed cIf thecfingl cablgr i st i c

acid, palmtic acid, ol ei ¢ _aci S
i " novewecse s s e g LSRR e ByBadi e ET T ©

:(r: ?ghl (r:inc))gt[ gﬁf}g It%(:l};ﬂéﬁblg fatrisl@kedd, onlyl Hedmoperaied g thel outermostShaath sl ceroti ¢
aprate, | aur at e, rryrlstate
[0026] Advantageously, the lubricating materials inciude fatty amides, fatty acids, fatty esters
and metallic fatty 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
bisstearatide, 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, nervomic 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 ihe 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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pal mtate, palmtoleate, stearate, ol eate, vaccinate, |linoleate,

| i nol enate, eleostearate, arachidate, arachidonate, behenate, |ignocerate,
nervonate, cerotate, nontanate, pentaerythritol nonopal mtate,
pentaerythritol nonostearate, pentaerythritol dipalmtate, pentaerythritol
pal mtate stearate, pentaerythritol distearate, and t_he(iﬂl i ke...Advant ageous
hydr ocar bonfaty arsinésnethotifed fasty appings, fest apidrizing gt e SHPRIcHS: Q?F‘P“fm %cilq%i cone

ot |, and they kK Geor U0 £aLien GRS 8ich ab Sind wilabbee, ¥ it bk priesebnte

i nvention fUrther i nclude plasticizers, dibasic. esters, silicones,

anti - st at i clubrratiessateiaary de el eV AU FoTOAN "% ono- and di - gl yceride 4
fatty am nes, ethoxylated fatty amnes, fatty acids, zinc stearate, stearic

acids, palmtic acids, calciumstearate, .lead ste - f.al gspsuch as
zi nc sul f at 8027 {The eleciriey] ¢ahly 19 ghpracterigfy ‘nélga%\'/ténco’ipﬁ%reio’ gg]t% flﬁgn%%{%teﬁ al's may be

used i ndi vi gl k3t whith Gotiipemateral boOOL HigThetowhid SerciicHn FPBIMPIrS
characterized in that it jncorporates.a | i hil YordR MEeSY redultinkfde  sheath
coati ng, V\h'ihEFFblletf%‘?ﬁ%ba#é%ﬁe%g?%?ﬁt%?lgt rllagf)nﬁi?é%lﬁg%a_t gg toward the exterior,
or per meat ege lubAetiagdahteria omtréndily igtdiog tosdrd threexianvHackef BF fisfmay be
sonmewhat porous, thereby resulting in the lubricating material nore

readily mgrating toward the exterior surface of the sheaaﬁrg. Li90§8] The
sheath” of t 0828} &bt ehdethuef thopable thus eonfeins Spifigent Igicpng: PHY 'S BPIST “to

provi de an e’?&#o?ﬁrﬂ%e@iﬂ{r&ﬁﬁﬁi Wbbieft@diieach. coef ficient of friction. [0029]
The equi prrer?t or the manufacturing of electrical cables is characterized

inthat it may include a device for the incorporation of a lubricating
mat erial i nfogad) Ate SHBAR FRURY mdlufachFih®bf Electdabtablabs dwratterizethén thablte core.

[0030] Said equi pent may al so include_.a,tank. j i d cating
material , am%ﬁ@g‘%a devise f?ﬁ‘h‘i Wﬁor’??’i@"f‘ﬁg?il%bg %lﬁé%ﬁ{alﬁ éelglitl tg:ﬂ{ée;’%%%sﬂﬁgg‘g h

materi al  angiR 1>pphidatbn to@e cafiptad.ng the m xture to the cable core. [0031]
Mor eover, the equi pnment nay al so include a pressure adjusting valve(s), a
| evel indicator(s) of the lubricating material tank and sheath materi al
tanks, and gogU]SaBltgeipment may also include a tank to maintain the lubricating material, a section

for mixing the lubricating material and sheath material and a section for applying the mixture

to the cable core.

[0031] Moreover, the equipment may also include a pressure adjusting valve(s), a level

indicator(s) of the lubricating material tank and sheath material tanks, and a pressure

gauge(s).

BRIEF DESCRIPTION OF THE DRAWINGS

10032) 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.



gauge(s). BRI EF DESCRI PTI ON OF THE DRAW NGS [0032] For a better

under standi ng of the present invention, a drawing is attached in mhich
schematically and by way of exanple, an embodinment is shown. [0033] FIG 1
Lzb?eschgggglgiﬁgeygtlﬁg ngﬁlgf EqULpnent for manufacturing el ectrical
CARRYI NG QUT THE | NVEES] pllazmgﬂCui'ZQ:r?S%?t-[nye? \ J‘ignStEES;‘riNDDE FOE
equi prent 11 for manufacturing electrical cable 12 oF the presen?ure’ the

i nventi on includes a reel 13 which. suppli i
ext rudi ng hi@eid] B5 cambe apracisted jp Hleiff%’lcg 8ég'ipﬁg{ﬁﬂ?%%o'r%?n\{\%rftggrt?%%&?rrgtgﬂ;ri al 17;

a tank 18 Oz]fable|1§,kaﬂhe%¥ésaﬂiﬁakieﬁ ireluddQ Bar3 mhichusneplivd ¢ondystonsied4 featfer i al 17

and for application onto the teri . i .
co0l 1 ng boxeranpReadda) Fhgh eheveipraeay A § §E pfkp RiaPTEACRACIOE & 1T S

- | ubri cat i geidamteemitadial 19 foi mbxire withipistis materialal 7sangt far élﬂfpg)iﬁ?glil gRfodie '
fusio i q king
the r gsaln N F%gerigg%ﬁg&to%gww r{jigg;glr wigeofal aeco%ﬁ{tgebol(dlo & olfhg iRekteddr stufiice bki ng up
i 7T ©op ] As 'tan also be seen in tq fiqures, the

tank 18 maythé pladtiaderesialsigetipivating matprighAgHmivtTecHich hE 4 45 ¢ g‘ésfq“g’é St eri al
(Z:gnt Eass |h nta t ﬁnnﬁlﬁe %&d@&%v@% et f4hadl ASdinG foradiey uplthelrésuliing cable sect i on

roug Ic ubricating material 19 can be introduced directly into
extruding fead 15 at a point after plastic material 17 has been introduced
into extruding head 15. [0036] Plastic material 17 includes known nmaterials
used in electrical wire and _cable prod CE sucq as, 8 Y83 v :
pol ypr opy! el§@35] [ﬁé!cwlﬁ?ﬂeé?ﬁlé‘?ﬁhﬁggurﬁr%%ﬁﬁﬁ %‘8?’&/1 eries (?iﬁer rrosélgt??!rl]mh and
t lhe][ mopl ast §¢ 1bRSiing nARHaIaR phe MRS Sank N6 kydbeiixed with pisliometerin! 1Viapit s
ol efin-viny gopol ners,Hpohéa%¥des taq&yl%&g RRANES IifkAy intd H@REE rbons
and the | i keciqogapoghhiph SOERHINE RO i1 et H’g‘g and the novel cable
produced t hghebyatapeintieiRe plhstie natety 17 has been introduced into extruding head 15.

[0036] Plastic material 17 includes known materials used in electrical wire and cable
products such as polyethylene, polypropylene, polyvinylchloride, organic polymeric
thermosetting 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




of coating conductor wire or cable core 14 with the m xture of plastic
material 17 and lubricating material 19 and optionally cooling the coated
cable formed thereby. [0038] Cable 12 is thus obtained with at |east one
conducting core and an exterior coating, the main characteristic of which
is that its coefficient of frictionis |low, which nmakes it easier to
install si niﬁentusn Sﬂel lﬂ.ﬁllt@ﬂ of habx-igchrstralee syolds trbquivkd a1 redued hEg-HTARE ¥t act .

[ 0039] Anot her éﬁ% gmproperty gai ned by the present invention is an

i ncreased rigepast burn-through." "Burn-through,” or "pull-by,"
results fromfriction generated by pulling one cable over another during

st al | at | oy, 345G 54 851 CLBI 0 AARKENKaln daghnt oo o b4 s own

j acket as of thé other cable. Wen using a |lubricated
cabl e of tmableeﬁi-rﬂqmeemsmmbllﬂthe nunber of six-inch-stroke cycles required to
produce burn-through was increased from 100 to 300. [0040) The present

i nventive cable nay al so _enhance ease rippi t I f t he

cabl e end -[084] delrtas bensbef thy Vese[‘b‘ﬁ‘if’film,éfs rr?(ﬁ' ‘910 tﬂgcfk tfr &%@% hjreadg!r esent
i nvention i ilhgereaﬂemem 188 fiefioq GRtkejacket agaimfrtgmdmamwals,rqawguthﬂgJaqaketsu| ts
fromthe fri Ct ! n of :§1 @P@H“‘g‘n al%?'d rﬁagj%l rgé g9 ﬂﬁ&lﬁ'ﬁb@&ﬁmﬁ&@uﬁhl&g t he

j acket mat‘@?tf’ tq gres B ch arra e may result

| nstal | at i oRpeatctiy@hisatiacketdippiing innelubidated bgbletau@éao Jﬂaelk’étlﬂ PIP%F@F S n

unl ubricated cable caused no rippling in lubricated cable jackets. [0042]
Despite t he®® 56t that reference has been made to speci fic enbodi nents of
the invention, it wll be clear to experts in the subject that the cable,

the net hod ﬂﬁ'{h Hg%lt%ﬁ 5&?’3{}'{ r&fEsfde! 18 heb thall 1/ @pdodld éﬂild)dimdusfdfetﬂel n many

ways, and t ment 1 oned can be repla 0 whi ch
are techni ciavdngiorequivilhbe sleairor proers BeBasHaisey gﬁgﬁﬁ aﬂ‘?e e(teﬁr(oé1 01{3 prot ection

defined by { &@ﬁﬁ&%ﬁ% eAnabmamawaiodaﬁea uexaﬂspkmys, asbliet 412 thordeia ch
I'a

| astic mater [ubricati
g mentloned can be replaced by others ngic are tecllmcally equlva?ent without departing from

the sphere of protection defined by the attached claims,

{6043] For example, cable 12 on which plastic material 17 and Iubricating 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 integtity of the outer
PVC jacket of Type NM-B constructions when subjected to pulling through angled holes

drilled through wood blocks.



applied can be of any desired configuration and can be an optical fiber
cable or the like. [0044] It has been found experinentally that the use of
a lubricating material disclosed herein is suitable for providing a

consi derabl e reduction of the coefficient of friction of the cable, which
means that it is easier to install wthout addi’}r%g” any_ external Sllerrent to
it, which | oomane ekt ippeatbjesist wen swungereent AL THE” pred BRES TAYEA 95N,
EXAMPLE [ 00: To.under.st r Of thdsh BloblasCd@theh beaired &iat asy st em on
the ease of‘gﬁg}ilﬁ &agflge?itgrﬁgémg% aﬁﬁﬁf&%f%%ngir,wi ters Labaratories, inc.)
joist pull frestsondst the cdniertings of hohelps armaffiehil €t o fgafe Py IBE*H PREE™ T n UL 719
Section 23 est abhl §1*88§. 4R LATRTS ishiodlint Becleuteind iFMMijiack et-26¥ fype NV B
constructions wnen subjected to pulli ngﬂat hrou]%J(Elgg ngel edthh%logl?swlgfelthé ed

t hr ough wooz# Isiuwe Kssectjon[a e Tpblajsded BOPELIHHETPY Ofist sts of an arrangenent
of 2"x4" V\og}q PLREkS ohadidRdadi 0loessis pildd thiedghad: 4350 direl Horigahtal hTesugghletthe br oad
face. Four of 'these bl ocks, are then secur i f Ocdidigdx. t he

cont er | i nesthest ctall P} &% SHhed SBIHRSER “FoRul %q‘éé%ggg i the B A ﬁlle speci nen
through t heghlmfkstharloadt éxhibkt thivioBbiokerpihckelednd meipiai QBiSLoH HE°1HHES 1°

condi ti oned at, -ZgC éﬂﬁc{ 24 thcc’é”ﬁ' A section of the cable is fed through
cor r espondi g ke Sendat g @0 SR hare the end protruding out of the |ast
block is pulled through at 45 to the horizontal. The cable is then out off
and two ot her specinens are pulled through fromthe coil in the col d-box.
Speci nens that do not exhibit torn or broken jackets and mai ntain conductor
spacing as set fort in the Standard are sai.d.to conply. 12 MOLE: ORI LEEO
PL 1S PROH HM3ONTPL

13 FROH

\\, HORIZANTAL

cacn Box @ -a2b'C

UL Joist-Pull Test

[0048] Pulling wire through the wood blocks provides a more direct correlation of the
in during installation. Because of this relationship,

amount of force required to pull NM-B
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-Ibs) was tied to the end of the specimeit.

8



cmn nox -2n"c { criL Ns UL Joist-Pull Test [0048] Pulling wire through

t he wood bl ocks provides a nore direct correlation of the anount of force
required to pull NMB in during installation. Because of this rel ationship,
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 vari abl e-speed device was introduced to

pul | the Ca@gﬁumﬁacie%&dt HERH the-B kineietions Alavieg eatie lureichanicdakd scal e
was install etween the specinen and the pulling device to provide a
readout of puléngdpisest of force in the specimen. To create back tension a
mass of known weight (5-1bs) was tied to the end of the specinen. 8 [00501

Data recorded_proved that NM B .constructions.havi I L&at es

r educed pu[opﬁﬁd" FaV caistany 5(5‘6@1‘@“‘%%‘2‘9&/3 &8t g%éenﬁfnﬁst%giél% wv?ng\ﬁeéﬁas ﬁgg{o%&’ a steel
cabl e and t e Rirfige $BH@ ViRinNRS acliboyaekiling e andprivivgs & hdGspeednipisitiifths a 45
degree pulling _angl e. and provid . ileil ¥ @@t t he
pulling so ’faFFa"cf%??%P‘ﬁmﬁaﬁoéﬁaﬁ&oﬁtﬁéggfﬁﬁoﬁg%ggﬁgipingdﬁdlﬁ\éﬁ%ég&%r edrilled in
rafters wheheby sseovinseng! lepulld bytheptitdied by the winch. [0052] It was
found using this nethod that |ubricated specinmens yielded approximately a
50% reduction in pulling force when conpared to_stand%r%f non:lﬁ ricated
NM B speci ni90s2] It Wheefoprdsusinesthigriecthod ghat Ibsicarerhprseimensyyieides’ SREFIIARY fie dat a

was recor deghoateqlidtibf iRARAR %orod WHeR b¥@pafed th Fartdedhon-lubricated NM-B specimens.

The results are shown in Tables 1 and 2 wherein the data was recorded at five second

intervals.

Modified Joist-Pull Test



eci men

D AT 1WU4AZnT.L |

Description Pt.

Manuf act ur e Manuf act ur er

B2 B3 1 2 Invention 26.8 48.3 37.8 37.4

_ .8 48.3 37.8 37.4 16.5 41.9 24 1st Point 41

2nd Point 34.651.135.2 38.1 42 20 40.2 38.7 20 3rd Point 33.7 468 32 33
.6 41.3 29.5 17.4 4th Point 3 5thISBLEL 33,1 44.8 34.2 32.5 41,3 34

Descr.
Manuf act ur er

gE1pT 79. Modified Joi st-Pul
Manuf act ur er
Cont r ol

Test

Manuf act ur er
Cont r ol

9 TABLE |
Manuf act ur er

Pr esent

Al

Test S

A2 A3 BY

%3'%» 3%#5 Q;.g 42-5-35-9-15-8—6ttrPoi Nt 258.6 44.7 .5 51 32.2 33.9 41j1
37 13 257th Point 33 40.9 38 4 L7. Spefitds learibn 26,8 492 33 0,21 525
) Dezer.” < IManufaeturd] réa(nugcturgrvﬁmﬁﬁma o dfadkber@7nuRturedMaggtacturer(Control [Control |Present

Al A2 A3 B9 B2 B3 4 2 [invention
1ist Point 26.8 48.3 37.8 37.4 16.5) 41.9 24
2nd Point 346 51.1 35.2 38.1 41.6 42 20.5
3rd Point 33.7 46.8 32 33 402 387 20
4th Point 38.6 49.8 34.7 34.6 41,3 29.9 17.4
5th Point 331 44.8 34.2 32.5 413 343 20.2;
5th Point 28.6 44.7 32.2 33.2 42.5| 359 16.8
7th Point 5.5 51 32.2 33.9 411 37 17.2)
.. 18th Point 26.8 49.2 33.8 33 409 384 17.3
gth Point 21.8 52.5 32.8 30.6 42,7 373 21.9
Average 30.51 48.69 33.87 34.03 41.45) 37.22 19.37
AAA - Denotes Outlyers

Test in Table 1 performed at a constant speed with winch using 1/2 speed pulley
Test in Table 2 performed on cable with 2 5# weight suspended at buiiding entry

Std. Prod.
Average

37.6289

Present Invention

A =

19.37

10



- Average 30.51 48.69 33.87 34.03 AAA - Denotes Qutlyers Test in Table 1

performed at a constant speed with winch using 1/2 speed pulley Test in
Tabl e 2 perfornmed on cable with a 5# wei ght suspended at building entry
Std. Prod. Avera a Present Invention 37.6289 19.37 10 TABLE 2 Test Pt.
Speci nen Description Descr. Manufacturer A Manufacturer B Control | Control
2 Control 3 Invention A lnvention B 14-2 14-2 14-2/12-214-2/ 12-214-2/

12-2 14-2/12-2 14-2/12-2 1st Point B¥BIFE26 50 47.5 40.2 21.5 12.3 2nd
Point 35 35.7 50.6 38.3 37.5 22.9 12.8 3rd Point 35.5-31-2 46—+%43.2 27.5

29 12.1 AthrEBoint B7.7 35 44.5 46 _36.8 22 Seecitngn Bescriglig Poi nt—40-5-130. 6 46. 2
39.5 36 23.3,11. 9 GRRuRinvanituR el @ndd 1|Go@E 2jCanitol Mngeption AfrventionBl L boi nt
44.2 32.4 538 37.5[3742%. 6 111142 8tia-2Repitt-21pR132/1 220 4r2/32-3 142013215 55§
11.7 Oth poiffad3. § 30.5 44 311 3502 110 10¢H Poi¥48 40-28 6—fajer age
38.62 32. 13 [ pa 3. 50 35.89 22 61612 M6l 1435012.5504 22% 5 44201172
Control Avg.jzhbyenti]on A lsselention3f 467 4321 275 29 2.1
4th Point 37.7 38 445 46] 268 224 14.9
5th Point 40.5 30.6] 462 _ 395 36 23.3 11.9
bth Point 32.9 28.8 409 357 412 21,1 12.3
7th Point 44.2| 304 528 375 37 216 11,
gth Point 43 304 407 2717 317 225 11.71'
9th Paint 434 305 40l 311 19.2 1116
int 40 .
:\32:;; 38.62 2213 4582 38500 3599 2261 1225
14-2112-2 14-2/12-2 14-212-2
Control Avg. Invention A invention 8
40.103241 2261 12.25
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40. 103241 22.61 12.25 11 Wuat is clainmed is: |I. A nmethod for the

manuf acture of an electrical cable including: providing an electrical
conductor wire; providing a plastic nmaterial; providing a lubricating
material; mxing the plastic material and said lubricating nmaterial; and
coating the conductor wire with said mxture of plastic material and

| ubri cati ng wiRekinddis: 2. The nmethod of claim1l, wherein the plastic
material is in the formof pellets. 3. The nmethod of claim2, wherein the
| ubricating material is incorporated or mxed with the plastic materi al
prior to or 1as tAeecthod st ihe numtfastira bl anslepioeateabld intlediggal | ets. 4. The met hod

of claiml1, whergin.. LGAAduBer WRL.erial is introduced to and m xed
with the plasti cprﬂ‘gglégigna%l&gic%lor to ant’i ng the conductor wire. 5. The

met hod of cl ai m drovidihgs plastic masridli ep of coating the conductor wire is

acconpl i shed by ext:5iHdh R8:idaGs Miktatr € of plastic material and |ubricating
material onto the  conductor wre. aGi.Pl‘}yF}?aé_rret hod of claimb5, wherein a

m xture of the prdgithe nasicrteial g g g eliiferial is introduced
into the extrudegoating thdhendielon ke ofiticbad mibyre wi ilasiin niategal pind sltbrisatirat er i al

is introduced into the extruder and the lubricating material is

subsequent | Wz’itqrff‘lr oduced into the extruder. 8. The nethod according to claim
1, wherein the lubricating material is selected fromthe group consisting

A X ot Bt legRoP i L Pty Bplofitne f Rl BBRCEAn offRliBL) € Tty

aci ds, hyd@ocar stIcClzer I'1'1cone ol

3. The method of claim 2, wherein the Iubricating material is incorporated or mixed with

the plastic material prior to or as the plastic material is formed into peliets.

4. The method of claim 1, wherein the lubricating material is introduced to and mixed

with the plastic material prior to coating the conductor wire.

5. The method of claim 1, wherein the step of coating the comductor 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 infroduced into the extroder.

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

and the Iubricating material is subsequently introduced into the extruder.

8. The methiod 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.

12



9. An electrical cable including at | east one conductor core and at | east
one coating of plastic material having a lubricating material incorporated
therein. 12 10. An apparatus for the manufacture of an electrical cable
including a reel for supplying a conductor wire to an extrudi ng head, said
extrudi ng head connected to a tank containing plastic material for coating
the conducting wire, and a reel for taking up the cable, including a

device for providing a | ubricati ] 11. An
appar at us f df- th%“?‘P&ﬁrﬂ‘F‘é J’reé“aB‘f‘Pgurg%f %ﬁgg%a@g%cg&F%gmggiﬂ%gﬁag}ngeI f or

supplyi ng @ comiicior wive tmmatrumnmaémndwdﬁwma@ congegied te Pk FONENHEad

connected to a.tank. cont aj IRt EEd) #dr 1B u ARk ichainganduct i ng
wire, and aplaétéﬁm%t?ﬂaf@ él tﬂeqcopﬁjcﬁégta\lg e, incl U(§I ng g;ﬁ device for providing

a lubricati Iﬂngﬁbxqumadlng@ubmtiWT@Uﬁﬂ}ﬁleﬁﬁwgﬁF%t| c material. 12. A
nmet hod for manufacturing an electrical cable, corrprl Si ng provi di ng an

el ectrical conductor wire; providing a plastic

| ubri cat i ng limt et atparaiys & fy seanufagiieg of ?‘bel‘?fﬁf"élr“ia [?8“‘% glr%:’P OP%JrP ggﬂ%l ng
mat eri al ; E%ﬁ&,@&)} Mte kg &@mh@ﬁ@& saadrﬁtruuutgﬂhadwdmmtadIuraetarlkprﬂaalmgl c
mat eri al l'ubricatjng

wherein th I i
t enper at ur e Pissticypatgrigbiof c%@@ tg%‘f?agucg%‘f‘"im andcao’rgff'Ei f‘% t%&#dlggg%%ﬁémlﬂud 3. The
met hod of  clggiés fdprowdiay Shubricdtieg mgertalie t@daﬁqcnlgalsméplasﬂcﬁéiteﬂmast| c materi al
has a tenperature of approxi mtely 150 degree C. 14. The nethod of claim
12, wherein during the cooling step, the plastic material and the
I ubr| cat i ng 1pat eA nethodfoe nemdhopding an @lmcéb@ahlﬂ:t‘-‘émpﬂsz@ degree. C. 15. The

glre'z)ngd of clai m&:%m:‘r’x‘é‘an eefecﬂ-lcﬁlrlgndu%f\%ﬁéat' ng material is selected fromthe
providing a plastic material;

providing a Jubricating 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 85°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 Iubricating material comprises oleamide.

17.  The method of claim 15, wherein the lubricating material comprises erucamide.
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consisting of fatty am des, fatty acids, fatty esters, netallic fatty

aci ds, hydrocarbon oils, plasticizers, silicone oils and m xtures thereof.
16. The method of claim 15, wherein the lubricating material conprises

ol eam de. 17. The nethod of claim 15, wherein the lubricating materi al
conprises erucamde. 13 18. The nethod of claim 15, wherein, the

| ubri cat i ngigat et alcthodofrlais s, whersrtad lulsicating mederiahgeaprse FELe L cl ai m 15,
wherein the lubricating material conprises silicone oil. 20. The nethod of
claim 15, wherein the lubricating material conprjses dibasic esters. 21.
The method 6. clBiemeth6d ofiuirim df.rwhersin the Jebricating PriErREOBIPISHE S‘ﬁ%"r‘?ﬁ?li 'ses

et hyl enebi sstearam de. 22. A nethod for manufacturing an electrical cable,
conprising: providing an electrical conductor wre: prowdi pl astic
material; po-oviTdemgthad piahyim d atyhag bt l&&i“’é‘i“‘,g “i‘ralt?ﬂaL‘ﬁ’h}p lsées\é{bggs“{?'tgghat eri al
and said lubricating material; and coating the conductor wire with said

m xture of plastic materi al d lubricating i.al , i pl astic
material hadla tEfpdietiodr & of 2t ifgasvﬁwfﬁjc; e b?(%%ﬁkng tﬁélec%g%gﬁs

conduct or With@leneBBsteafanii@d eri al 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 am des, fatty acids, fatty esters, netallic

fatty aci dsp22.ands mictkodifoemartifretugod an cegtrical callenser8pisilgn of natter conprising a
lubricating materjial nmxed Withda@stic material, said [ubricating

mat eri al sel ect é’dovfﬂmo%n?ﬁq 1gr Ot_ﬁo consi sting of fatty anmides, fatty acids,

fatty esters, naredidinga flastie patgddlds, and nmixtures thereof. 14

providing a lubricating material;
mixing the plastic material and said Iubricating material; and
coating the conductor wire with said mixture of plastic material and lubricating

material, wherein the plastic material has a temperature of at feast 20°C; and

cooling the coated conductor wire,

93. A material for reducing the fiiction 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 faity 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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