1 DI VI DED CONDU T AND PROCESS FOR FORM NG TECHNI CAL FI ELD [ 0001] The present
di scl osure generally relates to divided conduits into 5which cables, such
as fiber wptwr/eaisses, coaxial cables, electrical cabl epcTalSeaiznemas

wiring, and the like, my be p05|t|oned More particularly, the present

di sclosure relates to divided conduits having a strip-shaped substrate
attached to the conduit on its |ongitudi nal edges separating the conduit
into two or nore |ongitudinal channels 10[0002]The present disclosure al so
relates to processes to formdivid duits into which cables, such as

fiber optic cables, dJYIPEDP QQNPE'ET AHI%PBQé:ﬁSS(EORnﬁ?RMéNﬁom tioned. More

particularly, the present disclosure relates to processes to formdivided
conduits having a strip-shaped substrate attached to the conduit on its

| ongi t udi nal__edges separating the conduit into two or nore 15| ongitudi nal

channel s. Eﬁﬁﬁﬁg € B3] Cabl e, such as fiber optic communication cable,
is often prOV|ded underground in great lengths, and nmay even extend for

many mles. |tod@1knome préSentiddiiusd eddal e}atésh@dsﬂaé@cmﬁumtbwground SO
that the area_above-ground is not cluftere th the cable and its

respectd ve %hﬁ%’tﬁatb'eépﬁ'é‘?fh@%gberlﬁcﬁ’ﬂ? ﬁ@*?'%rcé’ax'ﬁilcﬁﬁﬁ%ﬁ ©lEHIGYCANRS cabl e

under gr ound ele'cﬁrldaﬁwmﬁbearw l‘%@lﬁéerﬁa)fl b@%&lh@hd@%ﬁ@pﬁﬂ@léﬂ)ﬁg{e petemtially
damagi ng circunstanceS. [0004]It i's also known in the cable art to position

t he cabl e widiskloguie r@??é%@Lﬂ'Yldﬁ?%C@?%S hawingngr Krip-ghagedosubstate atiaehediist e
d I f d from
uring in- 9"t E%duﬁ%h%'ﬁ |@ﬁq @gﬁqtah %cﬁq:égfé%@grﬂ}ugghWEéﬁ@L}tutﬁntB hERr b ae

| engt hs of yV|ny ubing or the like, is
laid in thelcmgﬁudidal chneelswhi ch a rope is placed in the conduit either by
bl owi ng or rodding. The rope, in turn, is attached to one of the

conmunjgat i on [66¢81€S - THYpredbtdttidsife 4180 Felhfcl® PRzc8EKE BifofhBivRRRAUI T, 2
conduits into which cables, such as fiber optic cables, coaxial cables, and the
like, may be positioned. More particularly, the present disclosure relates to
processes to form divided conduits having a strip-shaped substrate attached to
the conduit on its longitudinal edges separating the conduit into two or more
15 longitudinal channels.

BACKGROUND

[0003] Cable, such as fiber optic communication cable, is often provided
underground in great lengths, and may even extend for many miles. It is known
20 in the art to bury the cable in the ground so that the area above-ground is not
cluttered with the cable and its respective support apparatus. Furthermore, by
positioning the cable underground, it is more protected from the weather and
other potentially damaging circumstances.
[0004] It is also known in the cable art to position the cable within a
25 conduit in order to more fully protect the cable during in-ground installations.
The conduit, which is often formed from lengths of polyvinyl chloride tubing,
polyethylene tubing or the like, is laid in the ground, after which a rope is placed
in the conduit either by blowing or rodding. The rope, in turn, is attached to one
of the communication cables. By pulling the rope from one end of the conduit,



the cable is drawn through the conduit into position. Once placed within
the conduit, the cable is protected from damage whi ch may be caused by

weat her, weterz/14s0%d the |i ke. [0005] When a conduit is i RCplusee2/024053ray be
subsequently desired to run a 5second conmmuni cations cable at the sane

| ocation. As such, it would be desirabl® froma cost and time standpoint to
make use of the dead space within an existing conduit, rather than lay a
new | ength of conduit. However, it has been found that it is difficult to
mer el y i nsekgy e RSy atbEgh HetdhdGR I bbsiidt ORLS BRASYY GRRKARES a first
cabl e. Wen & a rope |sg\gﬁpwn o snake@ blh o conduF 10al rleag cont ai ni ng
a cabl e (or candiil, theseabimhig pralieciedifeon §aré1agelwhtqlﬂrmaxghe§a@$ﬁm wegineh a
pre-laid ca , rgpe (or cable) is often inpeded by the first cable.
In such casl‘e%}s?{%ar %ﬁed]ﬁ]edféke(or second cabl e) becones tangled with, or tw sted
around, the fi[P8@5]cablVegn axostutisdaptage. it ;mayHe wbewntly(deelee}dtomaa been
suggested { g1 ol i f 15hcl.0a e LHAETEOL 8 s TERAEe, | 0 order Lo
separate thé con ete sections, nsertion of the
second cabl desiesdilefromA msblahemﬁea&tammmmmmnmkauJBe@dtheﬂdddaapambmhmndw t is
pl aced over |ong,distances. undulations wll invariab gccur  therein.

A 2o0c ol annah S0 BRI Fend B BvaEhm ol SSRLTY BTG i paGr T onbe
encount ered béerﬁlti&rndngattlhe diffiegietoenérefindaroavsecting e@lsinid@ tenduitcthéif | cul t, i f
not 20i rrpos 0007] A need exj therefore, for a, i ce to, separ ate
o part L1 ofardisnitaDs b ebie THemaah B BHA h SURIEATIOA CRBHE  condui ¢
into ditﬁcretaﬁeécﬁﬁédr@élﬁmg% W(o@h&@n%éeﬁ:bﬁdﬁ:@ble&s fabkéed itAiduge adevi ce whi ch
will provide for inproved use of the space within a conduit. 25 BRI EF

SUMVARY [OOGBTW'R)W'F*H@@VQ Qi canleh H’@do%tﬁ‘éﬁﬁap'%(b%?féqm'mﬂfdﬁdthérFQrBrﬁF astic

condui t and cgble! §RSlcrORReS! the PoS\@Redcdriéddid- beEBme§ttédg%osmmﬁ substrate
may be a strip-shaped textile or a strip-shaped filmand has a first

| ongi t udi natwigiggearayig. %%U%@%h'\%i Jaysigo vadiaga|to &m@ah}@ﬁ ch are adhered to or
enbedded i nt Oéb@(%a' ”qFﬁai g%gtebhﬁ pFRREE Vi 18 BYirRbrbERRS at WO
It udi na annel s °f or

flexible, lon
15 conduit in order to separate the conduit into discrete sections, thus making

insertion of the second cable easier. A problem has been encountered in that

when conduit is placed over long distances, undulations will invariably occur

therein. Also, planned curves, such as at underpasses or the like, will often be

encountered rendering the placement of known dividers therein difficult, if not
20 impossible.

[0007] A need exists, therefore, for a device to separate or partition a
conduit, such as an underground communication cable conduit, into discrete
sections. A need also exists for a partitioning device which will provide for
improved use of the space within a conduit.

25
BRIEF SUMMARY
[0008] Provided is a divided conduit containing a thermoplastic conduit
and at least one strip-shaped textile. The strip-shaped substrate may be a strip-
shaped textile or a strip-shaped film and has a first longitudinal edge and a
30 second longitudinal edge which are adhered to or embedded into the inner

surface of the conduit forming at least two flexible, longitudinal channels for



3 envel opi ng cables or other elongated structures. [0009] Al so provided is a
met hod of producing a divided conduit conprising formng a strip-shaped
subst r at evbavimgsesfirst | ongi tudi nal edge and a secondPCongeeag4eal edge.
The strip-shaped substrate is a strip-shaped textile 5or a strip-shaped
film Then extruding a nolten thernopladtic into the formof a conduit and
pl aci ng the one strip-shaped substrate within the extruded conduit during
or directly after conduit formation. The first |ongitudinal edge and the

second | ongbh{,gbﬂﬁ? ngggfopgktepgoﬁgéﬂegs g substrate adhere to or enbed
r

into the inner ace o e conduit odlsclosed Is a process to form

t he divided 10conduit by co-extrudi n% the strip-shaped filmand the conduit
si mul t aneous| YOO@R EFAIBERGRIdeT DR negthqee! PRAVEIRGS diidach¢adulxenpl ar y

embodi ment ‘émehQn@'T@r a‘sﬁ\ﬁ%‘p@@ sWbdi até‘ﬂ‘é‘(nﬁ& a first Iongll@@ﬁ]%féc%‘@arw way of

exanple, with reference 1o the acconpany mgwrawm gs wher ei'n
[ 0011] Fi gur @ Secprd antmdmtadgm Jhecsf“poﬁ@p@ Bstratats @ﬁtrﬂp@apﬁdé&?ﬁli%n havi ng

one strg p- Sﬁﬁg?ﬂﬁ}%’&@ﬂg% : &ﬂéﬂb?ﬂucﬁ}%a?ﬁ@f&ﬂ%ém%@}fb%%r% drg an

illustratio . )odi ment of the Inventio two strip-shaped
substrat es fonghitrand piacieg mwtsp-snap@oa@sm’agwmethleseﬂwdenloasdtmht|on of

one embodi maminé)gr aina%tl.i/ '&ﬁgmén%lﬂit formation. The first longitudinal edge and the

second longitudinal edge of the strip-shaped substrate adhere to or embed into
the inner surface of the conduit. Also disclosed is a process to form the divided
10 conduit by co-extruding the strip-shaped film and the conduit simultaneously.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]  An exemplary embodiment of the present invention will now be
described by way of example, with reference to the accompanying drawings,

15 wherein:

[0011] Figure 1 is an illustration of one embodiment of the invention
having one strip-shaped substrate forming two channels.

[0012] Figure 2 is an illustration of one embodiment of the invention
having two strip-shaped substrates forming three channels.

20 [0013] Figure 3 is an illustration of one embodiment of the invention
having one strip-shaped substrate forming three channels.

[0014] Figure 4 is an illustration of one embodiment of the invention
having one strip-shaped substrate forming two channels, where the strip-shaped
substrate is moved towards the inner surface of the conduit.

25 [0015] Figure 5 is an illustration of one embodiment of the invention
having two strip-shaped substrates forming five channels.



havi ng one strip-shaped substrate form ng three channels. [0014]Figure 4 is
an illustration of one enbodi nent of the invention having one strip-shaped
subst r at ewbanmvmgsswo channel's, where the strip-shaped sobatseas24083 noved
towards the inner surface of the conduit. 25[0015]Figure 5 is an

Il lustration of one enbodi ment of the |1‘1vent|on having two stri p-shaped
substrates formng five channels. 4 DETAILED DESCRI PTI ON [ 0016] The di vi ded
conduits described herein are readily nmanufactured. Each divided conduit

provides a ﬂEmtEb%E%@thﬁhbﬁV\B cables to be pulled through w thout
snaggi ng or excessive heat build-up due to friction. In addition, the

5di vided conduits do not allow contact or alternation | osses between

adj acent cabl 490141 ot He dividae penduitgidesprideddirigintare reasily e aciyrgd.
"strip-shapeges H%erdaéo%duﬁ E‘Fcﬁﬁo%staostﬁjc't&laghaﬁtaﬁbws eébﬁeé ?d%@ b@néaeth?dugﬁ' made

of any suitable material such a textile or fil term "l ongi t udi nal
edges" ref eméthpif &ﬂﬁég@égéﬂ@ﬂséh@ hegé buikchige HUQJfO fcﬂﬁﬁo%t i gsidgieapte
10substy at e = RS diidel | | & t he
strip-s apeéj :slat%gjs(%or g'g‘te a(? 9{5#& %&acﬁ%hﬁtqrﬁ&ﬁcﬁ{ Bs%é%,ﬁé?ne?ﬁh@aeéntl i cation,
means that tcaeesin @tbeechﬁamelslcélﬂs;e a@rﬁiUdonnect ed with each other without the
further use of any glues or adhesives. The divided conduit may be

considered ! 0[5 CEHA rmﬁ‘gﬁa%hﬁs%gqas@gtéwe@oa @Hg%trgyh of'BFf IS Shown

§17
one enbodi nent o]f ed con e con uit 100
cont ai ns onéaendl prasleagi@dy suitable material such a textile or f|Im The term

“longitudinal edges” refers to the edges along the length of the strip-shaped

10 substrate. The term “longitudinal axis” refers to the axis of the strip-shaped
substrate along its length. “Integral”, in this application, means that two of more
materials are connected with each other without the further use of any glues or
adhesives. The divided conduit may be considered to be integral.

[0018] Referring now to Figure 1, there is shown one embodiment of the

15 divided conduit 10. In Figure 1, the conduit 100 contains one strip-shaped
substrate 200. The strip-shaped substrate 200 has two longitudinal edges, a first
longitudinal edge 200a and a second longitudinal edge 200b, both of which are
adhered to the inner surface 100a of the conduit 100. This forms two channels
310 and 320 where cables or other elongated structures may be placed. The

20 cables or other elongated structures may be placed into the channels during the
formation of the divided conduit, after the conduit is formed, or after the conduit
is installed. The divided conduit formed is flexible and a lower weight then some
alternative technologies.

[0019]  The conduit 10 (also sometimes referred to as a pipe or tube), may
25 be any suitable conduit formed from an extrudable material such as a
thermoplastic. The conduit may have any suitable wall thickness, inner
diameter, and outer diameter. Conduits for use in the fiber optic field tend to
have an inner diameter of about 12mm to 50mm. In other embodiments, the
conduit may have a very large inner diameter, for example from about 100mm to

30 150mm, or may have a very small diameter such as less than about 50 mm.



substrate 200. The strip-shaped substrate 200 has two | ongitudi nal edges, a
first longitudi nal edge 200a and a second | ongitudi nal edge 200b, both of
whi ch ar ewadberweosso the i nner surface 100a of the condecT/uBd@2/034v3 f or ms
two channels 310 and 320 where cables or other elongated structures my be
pl aced. The 20 cables or other elongat®d structures may be placed into the
channel s during the formation of the divided conduit, after the conduit is
fornmed, or after the conduit is installed. The di vi ded conduit formed is

f1exibl e a”%? coRUGH is Wrdra ol ﬁlﬁJbléOTFPor?é &RbOGISHE tﬁc—?& |t‘?§fo?ﬁ1eg[ 0019] The

conduit 10 so sonetines referred to as a pipe Sbe any
sui t abl e coif@01 2 polymer gelpeiehianm Wetgradaborsisting ef ioalyetm@weas a

t her nopl ast | n i Vi i f.a i nner

di aneter, glyg;'a[?&leﬁgi n%%sééﬁ?ﬁ%@ﬁéﬁw 2' ‘Tor,dgszh‘?ﬁ%dlt 5%%&?{}%@% c field
tend to hav@umnpylflmsénomctmettlee ampbuabafiponteRhtnetfdmI@swithl the cabler p@hbodi nent s,
the conduit Y. i I - about
100m 1o s0iBraniTT Fubieb aff e, I Gle PinBERRn: b buBh O PR A abou
50 nm 5 Théthearodduit hasapeﬂmredaluﬂycél@mélekemplemfca‘texmrdlbshrfaeans amhe

conduit is forrred fro p r se ected the roup._consj sting of

ol yet hyl encSrafs ptlo R R oH Bie @EUEF FeSamiastig Bonh SReEF PEER MR Conaui «
may cont ai noaatburamef frﬂlt Sh’f‘ﬁs)temﬂetﬁajrtafbé ra@;osmt/ew reziaog & cdditcidritlom has
with the cable, ne, or ot her &L) &%Hucture I n one

enbodi nent , MHaHaN aﬁﬂé‘#'o%rforcﬁﬁs@rr NGNS © §ANGARISILCIUSS: ur ed

sur face mqh@&@ﬁ@hl?mﬁilb@sfr@dthlmﬂ Sodfiigae, bﬁth@mkeorange peel " finish,
where the texture resenbl es the bunpy surface of the skin of an or ange

(fruit). This sur.face rve to reduce the coeff| ient of
friotion and dPOSI't ofheisltip SRepdiEd bt 20 wan PE LS st Y SuiaE at eg
structures. nifdme. ¢ﬁé@ulptsﬁﬁméd teabgrm@%homlbb ﬂemrer ugaé etow @6efhdfl§nt| dfke.
[0020] The strip-shaped substrate 200 suitab

material . THEUSP 19 VAR 5BE @Uﬁ&?@é‘ﬁé’rgfﬁ&ﬂ'ﬂh%\@ ¢ h@i@l%ﬂe@g%ﬁﬁxﬁéog | ow

coefficient téﬁfnnbrduﬁhg @Bblb@nsﬁéﬂ@tl@n cabbse Q@mme@uNhé’éﬁF%‘hﬁbé& shgstet@ hi gh
strengthto avold tearing urln% cable install ation n one enbodi nent, the
2]

strip- %apeéh@l%??ra@!%ml@ﬂmﬁﬂdd Exipgien {nRRratieesseidhe Hieragplaghs on

tenperature dr 8ed RefoRRh&ssiduitpo! ymer used to formthe conduit.
[ 0021] Pr ef e?a@l Y, %e cgeffl c?ent Iof friction for the strl p- shaped

substrate (dynam ¢ or_slidi ngt coefficients of friction) are between about
0.06 to about 8034, drigfesakiurtheresilicigRigef fa¢ticadelinesimsShapedisoelraie13, may

al so be use\ﬂdynlam.@&esnda% @@ﬂ‘?&‘i’éd@ﬂifﬂcﬁéﬁ} ol eawe@a ébgmso b6 1o bbaRE fu of the
present fabric is in the range from about 45 kg/cmto about 70 kg/cm In

anot her enbeas ﬁémrrovweﬁéa@edﬁ@@pub@moﬁéq aleoit Ak Ny alsrebe LBEG- rRnsed
bst %rand 10%
Subs r%e arﬁ}b% Irférit %he 1K qsté‘hém é?enﬁtrk tﬂé Fé%reﬁFf era%ﬁttﬁ\%%gé an

at 45. Kg aped su as “a t hi ckness
of about 0. 626 2oneihds kg@rrotom@m ﬁ@hg/@m ﬂn@n@tharpmbodlment the elongation

percentages of the strip-shaped substrate are between 2% and 5% at 22.5 kg of
force and between 5% and 10% at 45.5. Kg of force. The strip-shaped substrate
preferably has a thickness of about 0.025 inches to 0.100 inches. The strip-

25 shaped substrate preferably has a breaking strength of about 200 lbs/cm to 600
lbs/cm. The strip-shaped substrate preferably has air permeability of 10
cm®/cm?/s to 70 cm®/cm?/s. Preferably the strip-shaped substrate has a rigidity of
between about 100 and 400 grams force as measured by ASTM D6827.

[0022] In one embodiment, the strip-shaped substrate 200 is a strip-
30 shaped textile. The strip-shaped textile used may be any suitable textile, but is



25shaped substrate preferably has a breaking strength of about 200 | bs/cm
to 600 I bs/cm The strip-shaped substrate preferably has air perneability
of 10 cnBworRi26145@570 cnB/cnR/s. Preferably the strip-sirapas2eloztosiat e has
arigidity of between about 100 and 400 grans force as measured by ASTM
D6827. 6 preferably one that is flexibfe, has a | ow coefficient of
friction, and a high tensile strength. The textile may be a knit, woven,
non-woven, or unidirectional. The strip-shaped textile nay have additi onal
function chegm i ; [Nos o il eSi~gt ; ixONn, or
col or added” I ReCyRaifs B8Ry nEE n bl SBeCbAr NN, BREE niopelerglen

f ormati on ostrapghi dbedentite Mg bear kt, even eoorweienepr yrigiredtiengloriiet i on. I n

mbodi . ] ' : .2 , d
and i anot AP LEBSH elc iy ade Buckmi ol RRehistcs YR SS IRE fRuBE" Y4
The space bétevesistance, gadhrasonnot tolor adoedt ebhiei dhenigtties siagl beradoled 4o theebi | ity of

the textile i bi L of & J i It >r . havi ng

t hese :%apegg%s({%@ﬁggggﬁoﬁbé#%n?ore%&hg&Oﬁn%)\}!é%ggﬁnggéwhggt?l{%?@%aped textile
Wi thin the dirmatien tooruembbdimenynigetextile reiszeweiht dfeabobba? iteP® oambsmake it
easier to instal

|, cables in between ty channels. [Q023L1n one
enbodi rent | Pehe PRl SobreTbaT Rl TR § WRiIEAr e 135 TeinEEperc base
T;_y al so 3eyaffd3rﬂ@«§pmb©etvﬁé@i the_ylaafsi\mgwirﬁ }Mel tb)étlilbmkﬁti-imbwamabnmpbf: n,
jacquard, .and crepe weave textiles. Preferably, t woven textile is a
ol i 1 weave tEbieeiip @Rathe AERDiboh e SiAed ARIM: gluneriade these S abr asi on
and wegy chanh@ad enbw forcasiohnmoviehlenneiine shassipea tehmvrithia thadriosaod
properties for compound curves so may al so be preferred for sone

stri p- shapedopdiitio|cBangeriie Brroidbasbaniels ard B ilhasieE {9 patallcaBeween 35
and 70 in opgnrigrthp®hanidie 20denier of the warp yarns is between 350 and
1200 denier in one enbodinent. In one enbodinent, the textile is air
perneabl e which increases the flexibility of the divided condyit _and may

al | ow for easil@923ovdrORe epadiiBent; eRitaRRed lextie 152 Weveh 1Xtike Tdevi ded

conduit to edreaRiskheaysdiZenefiof BearkhanNhghssand vifiRiskét-wédiee popith, i nst al |
cabl es in between enpty channels. 25[0024]In another embodi nent, the

stri p- hapedRCABRT PBA CEP8 WRAVE, texitRs. duafRsplly dhewayan dgxtiknista Plaidver se
it hr e o 1Tl ot fltpeeh Sithin 13l 2Bl AR Gl B0R By | P reert ed
war p knit, weepchaipeteristing. wAityill ysave s ipeen stipwh dubave gaaskyopeitieeforf ace.

compound curves so may also be preferred for some strip-shaped textiles. The

end count in the warp direction is between 35 and 70 in one embodiment. The

20 denier of the warp yarns is between 350 and 1200 denier in one embodiment. In

one embodiment, the textile is air permeable which increases the flexibility of the

divided conduit and may allow for easier movement of the strip-shaped textile

within the divided conduit to change the size of the channels and make it easier

to install cables in between empty channels.

25 [0024] In another embodiment, the strip-shaped textile is a knit, for
example a circular knit, reverse plaited circular knit, double knit, single jersey
knit, two-end fleece knit, three-end fleece knit, terry knit or double loop knit, weft

inserted warp knit, warp knit, and warp knit with or without a micro-denier face.

[0025] In another embodiment, the strip-shaped textile is a multi-axial,

30 such as a tri-axial fabric (knit, woven, or non-woven). In another embodiment,



[ 0025] I n anot her enbodi nent, the strip-shaped textile is a multi-axial,
30such as a tri-axial fabric (knit, woven, or non-woven). |n another

enbodi merwQ 20i2/tbss5st ri p- shaped textile is a bias fabri @eCTius2@no4ves

enbodi ment, the strip-shaped textile is_a non-woven. The term non-woven
refers to structures incorporating a mads of yarns that are entangled

and/ or heat fused so as to provide a coordinated structure with a degree of
i nternal coherency. Non-woven fabrics for 5use as the strip-shaped textile

may be for ”‘Pr%%ﬁﬂ@hé@éﬁ’te%l@%é% fabh Iﬁsanfoﬂ{er%fﬁﬂ%mrﬁent”ﬁb 1EhdHeBCESSES,

hydr oent ange g processes, mechani ent an rocesses, stltch bonded
and the |i kéethla’iS@rfmnh\WVmeBm tﬁﬁnmontwm/egtrefers @rﬁ@ewresewponp@rat@gaa

uni di 1 oot | ORles'PYhink ANl B BUSBKGTLAPRERG Y 8E RS pRidERY have gaps

bet ween the yarns arns making up t I p-shaped textile
f or m ng t he ceondinatecssteypbute yithst degree 20Mteragl dobeeamgy s Dionatdvenyalprics fotyar n*

| L s appLLgal ioney B USSR R ShA, LORYES o FRAG T BER! o ghonagt d body.

a nultiTilanment elon
The term yalenamplel, mdzﬁspwn ;plbuesaalest lyyotntberaatyg@ng pooceseed) inmethiaoicalbf t he above.

monol 1 amenet D O1aeeE RSB B 5 i ey SRl e,

mul ti-conpo emptsha@ed tdaiveeis anyhiditgctialdl eextileoasd maqthlaoe oS &rddppirgiNngsr
circular, nulti-lobal  square or rectangular (tape), and oval. [0027] Sonme

sui tabl e maf¥ihave 9epp bFW\éee;paIPﬂé’am?cl ude pol yam de, aranid (including neta
and para forns), rayon, PVA (polyvinyl alcohol), polyester, 20polyol efin,

po: yVvi 'rr][y: nyI[ome(]LnlcThajyvangs makiog Up the etriprstaped t@ml;b wyﬂn?@ btl4e é?rtp I

pol yet hyl ene _napht aa cotton, steel, carbon i ber ass st eel ,
pol yacrylic! h%?f{) erﬂlé?’{jsra@%ﬁt‘ﬁéaql%ﬁm( PYFN' IBAiNS ApRY

di met hyl ene ysed ﬁ@ﬂetmmu@a@s élﬂ%fnawéryl@umghmeaddw@ﬁmmndmérﬂ e(d?@’é)ed PET

nodi fied with polb%ethleneg coI % i‘:'@e polylactic acid

pol yt ri met hPPEhOPEPTIHR HBeRIRPE, e\ He- (TNRdETHY G ”r"ﬁ}'FQﬁ? %p'a'Fﬂi'%?/fl on 6, 6);
regener at ed aﬁ?bhé”o%d)rﬁéméﬁwa tﬁé ab@Vé’nTlQé ya'rﬂQWAy)be &t a?%ﬁ/tél’ﬁﬁblecforfrwt erials
such as spandex; high-performance fibers such as the pol yaram ds, and

pol yi n%les RHELAREPYN HAPS yaiD Hn%rpﬂl?mrﬁrpr MulH@aMenk gingle GarePanssp o-
prot e “aceo'démBBH@rH &“ﬁulﬁ%%p@%eﬁl’ bk h%@é’ ygﬂlﬁﬁbﬁi £18Es- @@ﬂl@ﬁ'shﬁ@érs such as

angora, al paca, Vi cuna, ber rern nmers, ernosetting
such as circular, multi- IobaI square or rectangular (tape) and oval.

[0027] Some suitable materials for the yarns include polyamide, aramid
(including meta and para forms), rayon, PVA (polyvinyl alcohol), polyester,

20 polyolefin, polyvinyl, nylon (including nylon 6, nylon 6,6, and nylon 4,6),
polyethylene naphthalate (PEN), cotton, steel, carbon, fiberglass, steel,
polyacrylic, polytrimethylene terephthalate (PTT), polycyclohexane dimethylene
terephthalate (PCT), polybutylene terephthalate (PBT), PET modified with
polyethylene glycol (PEG), polylactic acid (PLA), polytrimethylene terephthalate,

25 nylons (including nylon 6 and nylon 6,6); regenerated cellulosics (such as rayon
or Tencel); elastomeric materials such as spandex; high-performance fibers such
as the polyaramids, and polyimides natural fibers such as cotton, linen, ramie,
and hemp, proteinaceous materials such as silk, wool, and other animal hairs
such as angora, alpaca, and vicuna, fiber reinforced polymers, thermosetting

30 polymers, blends thereof, and mixtures thereof.



30pol yners, blends thereof, and m xtures thereof. 8 [0028]In one

enbodi nent, the yarns of the textile have a greater nelting tenperature

t han t he wbeprepb®st i ¢ pol ymer formng the conduit so trey/useéi2/onmss3 nel t
during the extrusion process formng the divided conduit. In another

embodi nent, the yarns do not have a mel®ing tenperature (such as yarns from
a 5t hernoset polyner or sone natural fibers), but nust be able to wthstand
the extrusion conditions of the conduit w thout significant loss in

physi cal Pr opqvbsgs: haRRIGAREnCHBIMTEN no 101d Fikld GroaRRRNR, ver P

yarns and weft ns which are nonofil’ament. In ano . odi ment’, the
war p yarns &rapersho thaaree theimopiasic peiymey tarmingdhe canduii sq ihesmdlhoot | n

th mbadi : - ' : ft
are an al tof RGO 109 S AR Prok s on G A RI0CLRERA PAAIRIT Lol e, 1

anot her enbedibegimenttthe yarspoyrotisivaadnelbng tepapangtusa sunblasiyafms|feoveat . | n

anot her. enbqdi , r . | =f r

enbodi rrsent , ﬂfér?[eﬁ%\g\/%[rppowﬁerr\r@ sgrni@aﬁnaﬁﬁrtaﬁl%rgyﬁlgm m&%’fﬁ?@ém %ﬁ?%g&g/gfens are
nonof i | amenextrddien pdmditions' o theecoraluit wgthaut sigjécem tossrire peyscal prddsatiasepeat i ng
pattern of nonofilanment to nultifilanent yarns. In one enbodi nent, the

arrangenent of of i . tifli | 1. r tios,
such as 1: 2, 1[0@12 éh%g‘é%tm%)(ra"ﬁag fh]e&!raﬁfefggfﬁ%ﬁfé%Qﬁa&é?g&géangé%%ﬁ%ﬁr(@%ed, as
product speahidhcatinoomfitinudrdt & arkadinertdnebatinedi, treemvarpg@msaanei ng nonof i | anent

yarns, the deni of .the var | s _preferahl tween. a 00 800
ani or . For TR g 68T IEL & varle B RGP eieF MEREHEY SHied et diacni e oo
the yaros i svapy gdresad yobefilament alie viediOyaansgl ads 0 Blietaaiirey arrdrdRanThe
stri p-shapedfsubs Irate Zr%g HE al s? be alstri R-shaﬁg film Preferably,
Chis f11m i & RRaeTaned: amtpihienary vasr yharomeiRmiegment feWaRhde of  any
ot her suit ah@sraideréreyarhsatditunidil@némermaasther SOBBdiIRIENt aké athearA®epl asti c
are multi-filament. In another embodiment, the warp yarns are multifilament and
the filling yarns are monofilament. The phrase “alternating arrangement” refers to
15 a repeating pattern of monofilament to multifilament yarns. In one embodiment,
the arrangement of monofilament to multifilament yarns is 1:1. Other ratios,
such as 1:2, 1:3, 2:3, 3:4, or 3:5, for example, may also be employed, as product
specifications dictate. For the embodiments containing monofilament yarns, the
denier of the yarns is preferably between about 200 and 800 denier. For the
20 embodiments containing multiflament yarns, the denier of the yarns is preferably
between about 200 and 1,000 denier.

[0030]  The strip-shaped substrate 200 may also be a strip-shaped film.
Preferably, this film is made of a thermoplastic polymer, but may also be made of
any other suitable material including a thermoset. Some suitable thermoplastic

25 polymers include, but are not limited to polypropylene, polyethylene, polyester,
polyvinyl alcohol, blends thereof, and co-polymers thereof. Preferably, the film is
formed from a thermoplastic selected from the group consisting of polyester,
polyolefin, and polyamide. The strip-shaped film may have perforations or be
continuous. Perforations will aid in breathability of the film and the flexibility of

30 the divided conduit. Further, having perforations should allow for easier
movement of the strip-shaped film within the divided conduit to change the size



25pol ynmers include, but are not limted to pol ypropyl ene, polyethyl ene,

pol yester, polyvinyl alcohol, blends thereof, and co-pol yners thereof.

Pr ef er ablwo 20tee1486s6m i s formed from a thernopl astic sel ecrasdizomoshe group
consi sting of polyester, polyolefin, and pol yanmi de. The strip-shaped film
may have perforations or be continuous.®Perforations will aid in
breathability of the filmand the flexibility of 30the divided conduit.

Furt her, having perforations should aI | ow for easier novenment of the

stri p-shapegf fHe|dPi‘aHhéIE'aHdtnl’|‘£<eq{ 4 Camébléﬁn%m it %héﬁn |§ of the

channel s an ke It easier to Inst a . es I n between enpty channels.
Further, thE&ughern, fhessidpebiaped fitmmgy b@ flbernr@rnfer@eehpbﬂ@tedk Bl mntamwlgh | m

cont ai ni ng. et e Tk da88 ARG HERGRthehifieNabRe nddifimbil 1 0 one
I a)}mI g S ap@&ﬁ ?ﬂm

enbodi nment , east one he S the s rp- has a
t ext ur ed suﬂefaatene Ghige sErfemm‘ltbe elfrlpsshtapgd liinedas atéderedissirface.” Gnange peel "

finish.g Thi xér%ﬁFe‘Hf%qeﬁtHFJoa&ﬁfagéYS FF Toffingd pée‘?’dﬁ‘rﬁ& tﬂ‘ﬁs s Jely Ikl GlifAke ©

fricti on an easier i'nsertion cabl e elong %ed
structures. n{e@(ﬁ“ﬂx}d o reduae memodfflmnt of, fnamomdmobaid)yv ffooeasaelr infertien st andi ng
strip- shaped f he conduit during (or directly after)

bl ilm f[h in t ntto t
the extrusi GA°6F °18 ﬁée'&”% ISHUB enbodi nent, this strip-shaped filmis
oriented, neaning that after extrusion the filmis further stretched in at

| east one axi §0031ji s lorsoswtemippdirmenissan alreadyr feased, tfiree- siamrﬁmg'slmipal stability

and strength film i nt. he.c odi nment ,
t he pol yner P%%ﬁotlﬂﬁ smﬁeﬁt%ﬁénl?ﬁggee od}ddﬁggnﬁgkl ggp)fréﬁ%r? W& T ng'é’Eg’t?ur e than
Ejhe poi(ymﬁr thesgige t ltn 6oy embb@rrreondluis%trlpl-srhabédmum lnecoriemtda) adnewmivig thehe il m

oes not have a nelting tenpera uch as thernoset Iyrrer In this
enbodi ment - ReRlaTe B Tuahe Sistdiena Elleaskons a5 19 SRR 11 ons o
the conduit sitvieb @dlincRda8Bitieé Gl&fénsldhaﬁstaﬂllwfah@lstr@hgwdmlfﬂé filhe® bdplacey t he
manuf acturin rocesses t he al ready t andi ng strip-shaped film

i s i ntroducdHO {1 ProNE: @bﬂ%?@baﬁimeﬁb t'?ﬁ’ pB'W‘@&fh%‘/t%fﬂ'@r'S (N8R f t he

20condui t a'ﬁ@hbhmeitinb%ﬂﬁbéltatur}@tthérp% p%il)@ﬁlérfds@ért‘é fdPRvtRk @8hdirf. oper ti es during
this process. The stri p-sha ed fi have chem stries added to the

pol ymetd bef @nethef embpeimeat.itos fio d%?ﬁpmqté’@Véﬁtrﬁeli'%tW%@'rq {(ush @8 provi de
for low fri gddr@Rset pdi r‘?ﬂrﬁﬂ%ﬂ&ﬁbocﬁﬂ?ﬁ?ﬂ%‘ﬁlm%uﬂcﬂeoéble W withdiadg Y contain

a bunpy finish to reduce’tne anount contact t I mhas wth the cable,
pul | 1ine, @xtruﬁlmgom@@m@@p@ﬂmmgpbsugnlflcant loss in physical properties.

During the manufacturing processes, the already formed, freestanding strip-
shaped film is introduced into the conduit during or directly after extrusion of the

20 conduit and the film must not lose significant physical properties during this
process. The strip-shaped film may have chemistries added to the polymer
before film formation or applied onto the formed film to provide for low friction,
fire resistance, adhesion, or color. The film may contain a bumpy finish to
reduce the amount of contact the film has with the cable, pull line, or other

25 elongated structure.

[0032]  While in Figure 1 there is shown the strip-shaped substrate 200
adhered to the inner wall of the conduit 100 on both the first longitudinal edge
200a and the second longitudinal edge 200b, there may be embodiments where
only one edge of the strip-shaped substrate is adhered to the inner wall of the

30 conduit 100.



[0032] While in Figure 1 there is shown the strip-shaped substrate 200
adhered to the inner wall of the conduit 100 on both the first |ongitudinal
edge 200awerndiztasossecond | ongi t udi nal edge 200b, there may/useoieobods ment s
where only one edge of the strip-shaped substrate is adhered to the inner
wal | of the 30conduit 100. 10 [0033]Irl%ne enbodi ment, the | ongitudinal
edge(s) (200a, 200b) of the strip-shaped substrate 200 are enbedded into
the inner surface of the conduit. Being "enbedded" neans that the edges of

the strip-sha ubsir, : i \ t he i nner
wal | by act uaﬁ?@sﬁes?ggﬁ \t?\n'%tnﬂ[fdr?\jlr? et’ ihngSi ng@@@@{aﬁgd%ég%)d@i@?égjoioﬁ?t@fhtg% t he edge

i s conpl et elslipcshaped gubsitate 800 aiemaeddeshiniocthe ener Isyrfacasofthe épndit. of t he

conduit. [O I hodi 1 -t rd, Rz bstrate,
ot i ned a5 ChieeTPRda ST LRk b Blt Bt ettt N B BRE N5t o' e
second | ongiustiddimered ¢althe RO@be o thednnerevalldhyoantuady raside 8awindhe wadl of nner
circunferen f duit.:.| odj t wi dth of the
strip- siape es%c%%tuﬁg éﬁ%gﬂ{éséagieelaf §mﬁ[&ﬁ%{2%§¥legrg§,i Sg}rrr@ gzrje%fa% he conduit. For
exanpl e, i neRirgnoheddy thberateriad osthevaondniot her enbodi ment of the divi ded
conduit a longer width of the strip-shaped substrate (or film is

beneficial as j y ﬁg%glr t 1:QRe A duit into one
of the chanber[ts)é% thlg%élgvel e 'ﬂ%ﬁd@?tw'gﬁucg t@%eﬁ'ﬁ%ﬁaﬁé%gq}%éﬁ%r (unfilled)
channel for defissd 43 thetdisian@nioeteasn gre irablbegitutiiahbtge PO0a and0@Heepndir e 2

illustrates, an.additipn nbpdi nent_, of i nt.i,on. wher.e t divi ded
condui 10 <OREIHE' R H00R BRLEEH AUt Ead PG teE Pt oo,
each stoi p- shiveamnduibs i @totiser 20bdumemgthe widthsdf thesigiptshdpedbutesiigee 200a and
a second | ongitudi nal  ed 200b adhered to .1 i nner wal L. of the 20conduit
T00. Thi's. § ebbes TieREx {ERIAR a0 B8 GoMGHD oy X ARDIeh et 157 2oabl o or
el ongat ed sig sriukir @fotheMinhisodirh et tie digioeb @vNdii Bhohye widithi d? ttsdhaped
substrates 200, there may he enbodi nents _having three or nore strlg-shaped
substrat es $b@ped substrate (or film) is beneficial as it may move towards the inner surfac

of the conduit into one of the chambers of the divided conduit thus opening the

15 other (unfilled) channel for less friction and easier cable installation.

[0035] Figure 2 illustrates an additional embodiment of the invention
where the divided conduit 10 contains a conduit 100 with two strip-shaped
substrates 200, each strip-shaped substrates 200 having a first longitudinal edge
200a and a second longitudinal edge 200b adhered to the inner wall of the

20 conduit 100. This forms three channels 310, 320, 330 for the placement of
cables or elongated structures. While Figure 2 is shown with two strip-shaped
substrates 200, there may be embodiments having three or more strip-shaped
substrates 200.

[0036] Figure 3 illustrates an additional embodiment of the invention
25 where the divided conduit 10 contains a conduit 100 with one strip-shaped
substrates 200, having a first longitudinal edge 200a and a second longitudinal
edge 200b adhered to the inner wall of the conduit 100 as well as an additional
point 200¢ of the material (between the first edge 200a and the second edge
200b) optionally adhered to the inner wall of the conduit 100. The additional
30 point 200c¢ runs along the longitudinal axis of the fabric. The conduit 100 having



[0036] Figure 3 illustrates an additional enbodi nent of the invention
25where the divided conduit 10 contains a conduit 100 with one strip-shaped
subst r at e8¥0200/146e8%i ng a first |ongitudinal edge 200a amrdTaS3ECORMS3

| ongi t udi nal edge 200b adhered to the inner wall of the conduit 100 as well
as an additional point 200c of the matéfial (between the first edge 200a
and the second edge 200b) optionally adhered to the inner wall of the
conduit 100. The additional 30point 200c runs along the |ongitudinal axis

of the fa_br:ogg 3t¥@>gs PREYbstlA8 2B Yérﬂ% a. d8f %oﬁ&uuf w%ﬁry 330§Nef?ﬁ%fsate 200

fornms a div uirt having three anne 310, 37] One
process for 3f0r3a0ng30he di vi ded condw t begi ns with an al ready forned,
free-standing, strip-shaped substrate 200. This already forned strip-

Sshaped subst rigggyi s éﬁ@grsdcegé R)‘?‘f’&rﬁ%é fhetchﬁdéd)@&wuﬁt b%éﬁfs%trpéh BrQffSS where

the first and second ed he strip-shaped substrate 200 are
adhered to &m‘@ﬁbﬁﬁ%‘é@nﬁmosﬁ”ﬁéhﬁﬁ%ﬁU@ﬁhfﬁ%E@O oThlﬁﬁBe%@hW@d $0®- during the

extrusipn o &f‘dﬁiﬁ%ﬂﬂe |s%erﬂhfr8&&dieé)t$ftr’{eﬁ&%rﬁﬂ@ egﬁ%%grﬁhe ARebMihbRe thBe pol ymer

of the condwt I's st above the material s of
st ri p- shapedirst @paisscongt edgeg 008, 2@0b ¢f thegtriptshaped pubpsirate 2@@&@ film

pref erabl y ke J0hpRRbRLd hOb SIS SaHALE of HBBohAG: AN Ao o7 M ng the

condui t. € ‘case wher he- st ri p- shape strate 200
do not have eatrusdn dinetconghait art direelly piterftoe abirysismn (wrplesthapetyrrﬁanlofstheat e nust

be able to WI hst C. for m.n ru5| Sj ondi tions
W t hout a SI g&ﬁq EP%V %nﬁf’l)l fﬂ/ %Wb(%il' r&%g @gpefgbﬂq ﬁ{f %}ﬁ%})e@xt rusion
process WhelSBbS*.ti’we Q@mkuio’r altextfleaom;ﬁmlymtehf@r atfntmpprsetmalﬁ!szl haué)athn@tee | s
|ntroduced|nt]othe orm n ecofwt is still | east

conduit while
partially mBie¥Y tSH}H’eE?rt%@stg%l” ﬁWlQPIWH%r 'JQUP“PQ&'%e 6¢"MUte 'mq@ﬁema the wi t h,
for exanpl e maerifi bethe@tnpasﬁdp@zglslgbgtrate @ooB@I rﬁatalab@mném&g edgrsatofe, t he
stri p-shaped substrateto be ed o into the naterial of the

condui t . MuPESTRiRRlY R4 ﬁ?%%q%@éﬁa@dﬂgﬁtrb&taé’ée FPa‘N'”b%a’?%hP&&UG‘équWHt”Q t he

Lﬁémg,.”fg 882S‘*‘j;"f@ﬁ?“‘é%%%&g?é%@”'?”82?'21%?2%%2???%‘% it odiad
g the extrusion process where the conduit is formed, the strip-shaped

substrate is introduced into the forming conduit while the conduit is still at least

partially molten and pressed into the surface of the molten conduit with, for

example, a roller or a flexible rib. This allows the edges of the strip-shaped

substrate to be adhered or embedded into the material of the conduit. Multiple

20 strip-shaped substrates can be introduced into the forming conduit resulting in

multiple channels such as shown in Figures 2 and 5.

[0038] In one embodiment, there are two strip-shaped substrates
introduced during the extrusion process to form a conduit having 3 channels 310,
320, and 330 such as shown in Figure 2. In another embodiment, the strip-

25 shaped substrate 200 is inserted into the extrusion process such that the two
edges (first longitudinal edge 200a and second longitudinal edge 200b) are
adhered to the inner wall of the conduit as well as another section of the strip-
shaped substrate along its longitudinal axis. In this embodiment, shown in
Figure 3, the first longitudinal edge 200a, second longitudinal edge 200b, and an

30 additional point 200c are adhered or embedded into the polymer of the conduit
100. With the one strip-shaped substrate 200, 3 channels 310, 320, and 330 are



i ntroduced during the extrusion process to forma conduit having 3 channel s
310, 320, and 330 such as shown in Figure 2. In another enbodi nent, the
strip- 258baped4sesbstrate 200 is inserted into the extresras2@proe®ss such
that the two edges (first longitudinal edge 200a and second | ongitudi nal
edge 200b) are adhered to the inner wall? of the conduit as well as another
section of the strip- shaped substrate along its longitudinal axis. In this
enbodi ment, shown in Figure 3, the first |ongitudinal edge 200a, second

| ongi t udi nal, 2 200b, and an 30additional point 200c are adhered or
enbedded into the polymer of the conduit 100. VWth the one strip-shaped
substrate 200, 3 channels 310, 320, and 330 are created. [0039]In

anot her embodilRe3f], t'ﬂ@”@iﬂ%@mboﬂ@qr’@rtﬁé§°'ﬂ¢lﬁtrﬂ§§¢rmﬂdtféﬁ%élﬁ@l” neswsﬂnm ng a
first nolt e@Xﬁ%ﬁ@ﬁ@l#ﬁ?ﬁélf\enQHQnﬁ)p‘F&@leﬁqd %Déetcgﬁd H&fﬁémrﬁ‘ﬁbla%tlc -Hf‘h|§

si mul t aneous extrusi on of first and second pol yne from co-
S5ext rusi on. SThétanpe4s eﬁﬁ@'%‘e@‘d'ﬂ@fl@héﬁ%@%ﬁtn%ﬁn%ﬂr@a}db%irpm:(to and different

pol y”‘”f halngsich, f H&E Rt a@ﬁ%@?tthﬁﬁﬁgle{‘é‘ﬁk% LAOGIL IR EhE biltfeRshy and/ or

physi cal characteristics. st astic rorns the conduit and the
second t her polymess haVIm@drﬁferemheompo$lbor§hmﬁétmgftemmevatuner5namdvi@r Rusgal t . The

first ¢ her maphaskudes TR RS LGOI ERG A AURCRANLAL AL abnpol vet iyl ene.

t her nopl ast lthxermphaeh(etdrmd the sinpishapen blopwitlinshes tondyitofThpdirstest er

pol yol efin, .an I enbodi th t her rmpl astic has
a nelting tg}%&pgﬁab’ 'Sgﬁeﬁeﬂeecffr?rﬂirﬁ rl?éjpr?gﬁ?%wbg ?mq?@{??dﬂe of the first

t Eer mofd ast 'polyptdpywnet batyesterh and psellyt/myltdmmecdmﬂ debendrtheiasplastiqiel yner i s
t he same po

I e first therno tic t thinner [ 1 ow
bendi g of EHECIATTEER Se-450P PoTTRnErs] 2ABERGH FERBIRIT Rt PSRRI 1o shaped
filmcould bﬁé@nﬂféﬂfn@érﬂtth@%@c@rﬁd mbhﬁwaa:trc He® h@Wn@@émp@rranﬁb@mérs al | owi ng
the strip- sh%{gfllmto nove ou e inner surface of

the condui t JNAHBR Melingplemperatyg th%f'r&arhe@agplﬁakrgHnmetf@éﬁmwm

i ncreasi ng thesc@nd whdrmobRESc BEIGHP R thBisamer @hthérsad tHe'ﬂ%‘-ﬁhérﬁioﬁFdsﬁé‘ and
easi er 5'0UI g jUSt thinner to allow bending of the strip-shaped film. In another embodiment,
the strip-shaped film could have perforations to allow air to flow between
channels allowing the strip-shaped film to move out of the way (towards the inner
surface of the conduit) when a rope or cable is pulled though the conduit thus

increasing the conduit cross-section which results in less friction and easier pull.

20 [0040] In this embodiment, the second molten thermoplastic forms a one
strip-shaped substrate in the form of a strip-shaped film having a first longitudinal
edge and a second longitudinal edge embedded into the first thermoplastic of the
conduit forming two channels. In another embodiment, the second molten
thermoplastic forms 2 strip-shaped substrates forming 3 channels. In another

25 embodiment, the second molten thermoplastic forms at least 3 strip-shaped
substrates, each having at least one of the edges embedded into the first
thermoplastic of the conduit.

[0041]  The divided conduit may optionally contain pull lines or cords.
These may be placed inside the conduit in at least one channel during
30 manufacture of the divided conduit, after conduit formation, or after conduit



20[0040] I n this enbodi nent, the second nolten thernoplastic forns a one
strip-shaped substrate in the formof a strip-shaped filmhaving a first

| ongi t udiwal20edgsrsand a second | ongi tudi nal edge enbeddedTiust@20b®53 i r st

t hermopl astic of the conduit form ng two channels. |In another enbodi nent,
the second nolten thernmoplastic forns 23strip-shaped substrates forning 3
channel s. I n anot her 25enbodi nent, the second nolten thernoplastic forns at
| east 3 strip-shaped substrates, each having at | east one of the edges

enbedded | Mk enl| 53HJCHTRRISRE ] 1805 GO EANALTRE i i ded

conduit may optional Ig contain p nes cords. T be pl aced
i nsi de t he ow@ieligltmanbausee ispuding ceblgn trbudiytierghaBoeisn ifosvar, ®ubf t he

di vi ded ” ; . ) _ 0
pul 1 11 nos, Cofis el s SRRl fohTRodbectin ey He (RABGHbbeqelhy BU 20
mat eri al , nsmaber digmetef oablpal | i ng cabl es t hrough the channels. However,

pull cords having a substantially round cross-section may be used

successfully w S I i : : whpdhment, the
oul | " s ?%Jnenahé’ﬁéte%@talﬁyl'gﬁ\}b@% ,ng'g?%%?@r%}‘!?r@?g@é'ﬁ Neheh exhibi t s
a tensil e sppyagehmateriabtwirienextiioitsa wosilpsignith ahltetwbenabaytd®® pounds. I n

an al ternat O'C\ﬁ% i 0, . = i-ply
cord) may bgoﬁﬁ%déjﬁ erué 3?{9@1&40@%? [:no%ggltéarﬁgt%rfegﬁdée)d’dgﬁé@gp g[/\[ﬁ)'F’ E)egjyrgghae,

pol yester, amm (fdreexampte, al@pidigpiB¢drd pmaly \bedesedcwhehai uch putiesiograeel t o cont ai n
cabl es or othe I te bjects. These r be pl aced inside the conduit
in at | east nbargrg 0§H§B(ﬁ€qpyge@% h@y%ﬁﬁrupg@?hlﬁ,l %f the divided conduit, after
conduit formation, or after conduit placenent. [0044] All references,

i ncl udithg publ[D@4d]i onBhe gheitiethcomaghyil ie dasigoedsto eontlaid Sphlee ot stheci t ed herei n

e er ance’ wePLORd BT TodErBALhE BB i PHFo B ER & Bsh brEcor por at e
by ref er encehamttl deriey sehufaoturd of ineidividexhtondeityafteercenduit formation, or
after conduit placement.

[0044]  All references, including publications, patent applications, and
15 patents, cited herein are hereby incorporated by reference to the same extent as
if each reference were individually and specifically indicated to be incorporated
by reference and were set forth in its entirety herein.

[0045]  The use of the terms “a” and “an” and “the” and similar referents in
the context of describing the invention (especially in the context of the following
20 claims) are to be construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by context. The terms
“‘comprising,” “having,” “including,” and “containing” are to be construed as open-
ended terms (i.e., meaning “including, but not limited to0,”) unless otherwise
noted. Recitation of ranges of values herein are merely intended to serve as a
25 shorthand method of referring individually to each separate value falling within
the range, unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually recited herein. All
methods described herein can be performed in any suitable order unless
otherwise indicated herein or otherwise clearly contradicted by context. The use
30 of any and all examples, or exemplary language (e.g., “such as”) provided



[ 0045] The use of the terns "a" and "an" and "the" and simlar referents in
the context of describing the invention (especially in the context of the
fol | ow ngwDQei2zi46sF are to be construed to cover both tireTdaisSpgaloagosand t he
plural, unless othermnse |nd|cated her ei n or clearly contradicted by
context. The terms "conprising," "havind, " |nclud|ng, and "contai ni ng"
are to be construed as open-ended terns (i.e., neaning "including, but not
limted to,") unless otherwi se noted. Recitation of ranges of values herein
are nerely inplNGehidriicaFhdel ‘flé b%tt@ﬁi Lh‘rﬂ r{at@m% ﬁﬂﬁénheﬁ’ aflfl oo R6F bc%% a
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What is claimed is:

1. A divided conduit comprising a thermoplastic conduit having an inner and
outer surface and at least one strip-shaped textile having a first longitudinal edge
and a second longitudinal edge, wherein the first longitudinal and second
longitudinal edges of the strip-shaped textile are embedded into the inner surface
of the conduit forming at least two flexible, longitudinal channels for enveloping

cables.

2. The divided conduit of claim 1, wherein the distance between the first
longitudinal edge and the second longitudinal edge of the strip-shaped textile is
between about 32 and 60% of the circumference of the inner surface of the

conduit.

3. The divided conduit of claim 1, wherein the distance between the first
longitudinal edge and the second longitudinal edge of the strip-shaped textile is

greater than the inside diameter of the conduit.

4. The divided conduit of claim 1, wherein the divided conduit comprises at least
two strip-shaped textiles each having a first longitudinal edge and a second
longitudinal edge, wherein the first longitudinal and second longitudinal edges of
the strip-shaped textiles are embedded into the inner surface of the conduit

forming at least three flexible, longitudinal channels for enveloping cables.

5. The divided conduit of claim 1, wherein the strip-shaped textile is selected

from the group consisting of a woven, non-woven, and knit.

6. The divided conduit of claim 1, wherein the strip-shaped textile comprises
yarns having a melting temperature greater than the melting temperature of the

thermoplastic of the conduit.

7. The divided conduit of claim 1, wherein the strip-shaped fabric exhibits a

coefficient of friction from about 0.04 to about 0.16.
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8. The divided conduit of claim 1, wherein at least one of the flexible, longitudinal

channels further comprise a pull line.

9. The divided conduit of claim 1, wherein at least one of the flexible, longitudinal

channels further comprise a cable.
10. A method of producing a divided conduit comprising, in order:

forming a strip-shaped textile having a first longitudinal edge and a second
longitudinal edge, wherein the strip-shaped textile is selected from the group
consisting of a woven, non-woven, and knit, wherein the strip-shaped textile is air

permeable; and

extruding a molten thermoplastic polymer into the form of a conduit and
placing at least one strip-shaped substrate within the extruded conduit during or
directly after conduit formation, wherein the first longitudinal and second
longitudinal edges of the strip-shaped substrate embed into the inner surface of

the conduit.

11. The method of claim 10, wherein the distance between the first longitudinal
and second longitudinal edge of the strip-shaped textile is between about 32 and

60% of the circumference of the inner surface of the conduit.

12. The method of claim 10, wherein the distance between the first longitudinal
and second longitudinal edge of the strip-shaped textile is greater than the inside

diameter of the conduit.

13. The method of claim 10, wherein at least two strip-shaped textiles are placed

within the conduit during or directly after formation.

14. The method of claim 10, wherein the strip-shaped textile comprises a
polymer having a melting temperature greater than the melting temperature of

the thermoplastic polymer of the conduit.

15. The method of claim 10, wherein the strip-shaped textile forms at least two

flexible, longitudinal channels for enveloping cables.
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16. The method of claim 10, further comprising forming at least one pull line and
placing at least one pull line within the extruded conduit during or directly after

conduit formation between the strip-shaped textile and the conduit.
17. A method of producing a divided conduit comprising, in order:

forming a strip-shaped textile having a first longitudinal edge and a second
longitudinal edge, wherein the strip-shaped textile is selected from the group
consisting of a woven, non-woven, and knit, and wherein the strip shaped textile

comprises yarns and wherein the yarns have space between them; and

extruding a molten thermoplastic polymer into the form of a conduit and
placing at least one strip-shaped substrate within the extruded conduit during or
directly after conduit formation, wherein the first longitudinal and second
longitudinal edges of the strip-shaped substrate embed into the inner surface of

the conduit.
18. The method of claim 17, wherein the strip-shaped textile is air permeable.

19. The method of claim 17, further comprising forming at least one pull line and
placing at least one pull line within the extruded conduit during or directly after

conduit formation between the strip-shaped textile and the conduit.



