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WO 2004/ 020888 PCT/ US2003/ 026953 1 CABLE GUI DE
SLEEVI NG STRUCTURE Rel ated Applications This
w@ppiiozesss on i s based on and clains priority tPCTUS003/026953

Provi si onal Application No. 60/406, 607, filed August

28, 2002 5 and U. S. Provisional Application No.

60/ 476,939, filed June 9, 2003. Field of the

Invention This invention relates to sl eeving and

sl eeving assenblies for encasing and protecting

el ongated itens and especially to 10 | engths of

sl eeving which may be drawn through in situ duct work

for later facilitating positioning of elongated itens

in the duct work. Background of the Invention

El ongated itens such as wiring bundles or optica

fiber 15 cables used for tel ephone, video or conputer

conmuni cation networks are often installed in

protective ducts which may be buried underground,

strung from support stanchions or positioned wthin

bui I ding structures along with other utility and

service |ines. SIABLEJGICIDE SEBEVANG FTRUCEIRENDI e,

extruded pol yner tubes 20 which provide substantially

continuous protection to the elongated itens from
RelBBEgt uppliabeashgn, inpact and other environmental

hazards. WO 2004/020888 PCT/ US2003/ 026953 2 Once the

ducthis eRPpiaetionoisekanpfleonunnér giaime priority to U.S.

u OnStruet [ ff cul t to

Prot s rBE rs e ugs: 487 dPBhsk " BT8R afdipre e 02002
andi icBeaBeotrheional Application No. 60/476,939, filed June 9,

2003.

Field of the Invention

This invention relates to sleeving and sleeving assemblies
for encasing and protecting elongated items and especially to
lengths of sleeving which may be drawn through in situ duct work
for later facilitating positioning of elongated items in the

duct work.

Background of the Invention

Elongated items such as wiring bundles or optical\fiber
cables used for telephone, video or computer communication
networks are often installed in protective ducts which may be
buried underground, strung from support stanchions or positioned
within building structures along with other utility and service
lines. Such ducts may be, for example, extruded polymer tubes
which provide substantially continuous protection to the
elongated items from moisture, abrasion, impact and other

environmental hazards.
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capacity of the conmmuni cati on network or replace a

failed cable. 5 Wien the ducts are buried underground
w@eoopoxisss oned within the structure of a bui |l BECTYS2003/026953

they are accessible only at isolated node points

where the network is connected to conponents or

splices are effected The relative inaccessibility of

t he r ft.en .Dr el udes attempt to it
for ag: ttih\ogfi)auc iEaph e? df?c%ls i & ergrOund or

thdowftaldted qu:l]hﬁr@(Isﬂxidtg:Lﬂ:l@t i VAl dist SSichapped ¥bition
repl aced wi_th new ducts haV|ng i ncreased capacity.
additite‘tqat?ét qRories nrigdym it cHF athexamalfy Bundingrense the

caﬁ%ﬁ:tl of fﬂﬂ%er B A1 eoﬂ Eﬁt‘?\léﬁ{d JPBY% lSaQ:eCWals.L%d cable.

the heating an Ir 15 con oni ng duct's w thi
thmnﬂhﬂrﬂycﬁﬁuﬂraﬂhﬁrﬂﬂﬂiuqdengnhﬂn&ionxpu&mﬁxnﬁednwﬂﬁhln the

for su tin distributing the co nic tion |
SEGRE S i qdlﬁiegrb AF SEEE métit ispolated

nodéwwrgﬁnm;xc@tam Iiéawfwltéﬂdbrtﬂ&&&ttw drints or
done after the duct work is installed, either during

Sp]i@tﬂGISdiari@E eﬁf%%iruéﬂhﬂ)rr@ﬁﬁW%nr@ﬂC&iﬂS@téd—ty of the duct
id t.h |t| S e hei upd
Worgﬁgég% e é%% Scﬁio %: 116%:€§t5$§1%§§é§HQQ?1

caldieat. Wavdi Ic'ﬁlcﬁj‘st eiraa 1diifd I&Uhtnst@ﬂlﬂ_é‘d nge tHdesdting duct
work typically does not follow a straight path, but

WOLK rdds §H& {0 FFRIACACh & i Imfivh sty diaialg increased

capbditsal Iy, the 25 lines nmust be drawn through the duct
wor k,” soneti nes under considerable tensile force.
Furthernnre itens, such as the af orementi oned

co nic tion Lin t.al | wi t,hi,n venti] ation

duct ké%%' W%&ﬁ#n% @F§1nﬁb§t Pfeoptical
filddd Q:a‘iﬂ_fe% )éir@ 1&%&1&@@% %.flédq%ODéﬁrnga Rald Mkating and air

St andard establi shed by WD 2004/ 0208

corpidt/igsRour/bragsyithin a building. Such duct work provides a

convenient means for supporting and distributing the

communication lines throughout the building structure.

Placement of these communication lines within the duct work
is done after the duct work is installed, either during building
construction or in an established building in which the
facilities are being updated or augmented. Installation of the
lines within existing duct work is often a difficult task since
the duct work typically does not follow a straight path, but
winds its way throughout the building structure. Typically, the
lines must be drawn through the duct work, sometimes under

considerable tensile force.

Furthermore, items, such as the aforementioned
communication lines, i1f installed within ventilation ducts, such
as air conditioning ducts, must meet the fire safety

requirements of the Plenum Rating Standard established by
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Underwiters Laboratories. The Pl enum Rating Standard
UL1995 establishes m ninumrequirenents for both

WO bano28gs eadi ng and snoke devel opnent based PEDINS100%026953
specifications, particularly the Surface Burning
Characteristics of Building l\/%teri als and 5
assenblies, CAN ULC- S102, andthe Standard Method of

T F face Burning,.Characteristi.cs Buj | dj
OnqRbR eetle TRBGT Ao ey o TP e Tty D199
es tSldridarets ntiptiedindlrdduidrenearmariore o tramldny spreading and

condjtiqned air for circulation through a duct system

SERISVIRARRTET] R Shral @S th FRsicifdicatdioas hanrrs cularly
thel & @ 2 ?éyigél%g\rfgla%%erﬂ#ﬂg: fof’] inJ.IHi%@I Iﬂ@a‘%e@%als and

when test I'ng to the af orementi one
a s sypagiifeisc atd2ANSILBS Idtheramy the SucklaetekstigieatfeMests For

ool PR SR S T Bor g 75
Accdfding ad it mrGuh&AUGly W dMdd, RRlH8EAMs A 5

means for 15 spreading fire and snoke throughout the
conp@ntaieng. emelliimey camidernt iesed witth feirestimicgdldbion through a

0 t i-.e.an t sheat hi ng, faor, .optical_ fibers
uc&yprég%gﬁe%g%él\glnloth%n\%eta {}ﬁé—’l mergs' lfieragirréfr?ttsmt%f Otcﬁémﬁ des than 25
andRat isngkst akdaridpethiratirey &t SotPamirtd AHarg 5Of wilEN tested

iteps within the air conditioning duct work 20 of a .
ac d%gndj.o s @fioremegdiiqped weedifgicadn ofspar usdhering to

sudiBldRid o, oty r dishaldiing addid) qual, gliongaf ed jtens,. elongated
such as optical fiber cablés or wre bundles wthin
items siitthhigudiss duvitc wodbe sviddt resdgui beiraders sridd sroking

duct suyhstanti Iy along its_length but 25 will allow
auf$f i ieVeIaﬁ‘ade%V RSO B BeddGCog @ means for
sprela@igat &d rid i \Mntdke!JVHhM:d%‘é‘h%‘@ft_ o d @JJI'l‘Bﬁ'ndQO' nts of

the duct. It is furthernore desirable that, "at | east

for sone applications, the protective sleeving neet

or e Pl enum_-Rat.i. hg gtandard o affard, . .
gregéérggfgpégﬁpghuﬁgdtW%te S &g;g&cafiy con%uctlng wire and
the sheathing for optical fibers typically do not meet the
requirements of the Plenum Rating Standard. This prevents
positioning of such items within the air conditioning duct work

of a building.

There is clearly a need for an apparatus and method for
installing additional elongated items, such as optical fiber
cables or wire bundles within in-situ ducts, which does not
require access to the duct substantially along its length but
will allow for relatively easy installation of additional
elongated items with only access to terminal points of the duct.
It is furthermore desirable that, at least for some
applications, the protective sleeving meet or exceed the Plenum
Rating Standard to afford greater protection to the elongated
items from fire and allow them to be installed within the

ventilation duct work of a .building.
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wthin the wventilation duct work of a.building. WO
wQoH2BEB888 PCT/ US2003/ 026953 4 Summary of PEEUS2003/026953

I nvention The invention concerns an el ongated sl eeve

structure for the insertion a4nd protection of

el ongated itens within an outer duct. The sl eeve

Surdd vatoﬁfr ecﬂenqnl_{%%stiaofl exi bl e sl eeve conprised 5 of a

par rof opposed i of woven resilient fil anents.
The Theppesesth diaye cHrdied ne0 e icSetheft el SRSt taire for
fill yarn conmmon to both Iaéers. The | ayers having a

thes gmfsiT L edomyadfse, L tams veydyia an outer

C e

ductte.i ngfﬂé)iﬂ%v% w&&%rséfqmw a %&l‘i‘ﬁ]é sS.Lté(?txz%P comprised
formed by I nterloopling of successive traverses 10 o

of tehepdiid lofy amposkdilrgerrsy arin woseralrss g dmrit efillasethts. The
wth the Io%ps of the fi({lﬁé_yarn to facilitate closure

OPRSFESher QST IRy TETY Y 1 BiTdR Y AFath AR 2 TSl v

confilcHTRiLHItaN Lidher e 1w&sorhé‘\}i|ﬂﬁq)é@rdb§m§ﬂ1 dediflless edge
to increase the bulk of the sl eeve. e layers are of

ancequalecmingt fedusd dte rlesidarsedaiynal 5 olgysat @dlomd rtdye second edge
first..paositigndn which t.hey are i.n a osel spaced
by raelkg}lltgnsgclhlltp &J A I%ep()iag)é/d lé'%fr A é)%s Wi ‘%/er? %h"iec%ra?‘ver Ses

of plhe aiiltly vefrri.he relangrire d e i eyl 22 c Geormmdaled with the
The |ayers are preferably resiliently biased to

Logrst it W thd It Mg fsodiaqidi fate rd dpsenss dheampan.
Tyﬁﬂgéfﬂyy] _éﬂ%ﬂﬂd%P&yégh!Hééﬂ?&ﬁ&ﬁﬂ%?j&yg%gyégﬂgﬁaﬂIgither
warp and fill yarns consist essentially of polyester.
thePrefar aht filtlhyayaransaares wtertd nirecrazate ethre Whekeiof the
the fil rns float above t or re of the r.p
=L42¥ s, TSR AR G s SR TR G ¢ S Y
sepz@ldile SURER NG dNJds WBRKESn iR &HRAL IM& Vin iaN closely

order to neet the plenumrequirenents,
spaced relationship to a spaced apart relationship in which a

plurality of the elongated items may be accommodated. The
layers are preferably resiliently biased to return to the first

position in the absence of any the elongated items.

In a preferred embodiment, the warp and fill yarns consist
essentially of polyester. Preferably, the varns are woven in a
pattern wherein the fill varns float above two or more of the
warp yarns. Such a pattern is known in weaving and includes

satin, sateen and twill weaves.

Alternatively, in order to meet the plenum requirements,
the warp and f£ill yarns may comprise aramid filaments selected
from the group consisting of nylon, polyphenylene sulfide,
polyvinylidene fluoride, and copolymers of ethylene and

chlorotrifluoroethylene.
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the warp and fill yarns may conprise aramd filanents
selected fromthe group consisting of nylon,
wp@odoypbisss/l ene sul fide, polyvinylidene fl uoriPer/usaud3/026953
copol ynmers of ethylene and chlorotrifl uoroethyl ene.
WO 2004/ 020888 PCT/ US2003/ 026953 5 To facilitate
drawi ng of elongated itens through the sl eeve
struct str r t i.ses a a
pos:'kt%l %ch'lbl %v\%eeer&t%h‘}in p?o% eg a%:@gqr aﬁ:fmesxt th he sleeve
stmsudistant idd ystahangdd edrangih @fmﬁﬁ%e&l %E\pilllS EE@Je
faC|I|tate draw ng the sleeV|ng structure through a
PO fcit ‘“éﬁﬂﬂ@%t hdesr saipshersrendias
subs_é@ﬁ}@aﬂ alq;ﬁgaoé}{eerﬂe@tq%f Scr?éiasef{&vé.o receive a
l'ine for drawi ng the sleeve through the outer duct.
Preferably t he attachnent plece i s adapted to attach

t he e .t al.i t r .sl eeves as [
Whod TS it et e s Bt S ouon a
dudfel,t fan enecaaneidial pitdues e@ﬂﬁi@jé&&rﬁ MU idhe Afieeve. The

sleeves to be drawn through the duct S|nultaneously

IBLeqehd satadpdtifchtt piraseicenpr ilsee £y sinmeting the
be t thro t
sie E$&%J%ﬁ§ﬂgﬁ{ flgﬁgécgﬁ%$oun %?%%$¥¥ e gﬁ: Jﬁ%ent piece

is sdaatheet tto attftead}ubﬂleatsl(ﬂee/'eenﬁ: a Pilaiddlange dfS other sleeves
po |t| ned |n e gagenent wi th one of the opposed

SRR %%WC} S‘;Lrbé?eﬁ]éfﬁé@ irelation with
onee'wf&ﬁr@nt tH’Mst fér%nﬁtﬁﬁ:f P18 10RRP A d1aNRS &h%e drawn

ring is in overlying relatlon wth the flange.
thnaysh Hdse aludtp ssmyeldianparsly20 attaching the rlng |n
the overlying relation with the flange. The invention
al so concerns an assenbly for receiving elongated
| t eEre fEIRIASS MY GMIHNERSE DiRkldY Adnpti¥ed l&grnfhet. The

sl eeves, each sl eeve having a sidewall surrounding and
grqyﬂqq“quprlses a tube extending through the sleeve and a

as|

flange surrounding the tube and attached to the tube at one end.
The flange is positioned in engagement with one of the opposed
layers forming the sleeve. A ring is positioned in engagement
with another of the opposed layers. The ring is in overlying
relation with the flange. The tube has a lip engaging and

attaching the ring in the overlying relation with the flange.

The invention also concerns an assembly for receiving
elongated items. The assembly comprises a plurality of flexible
sleeves, each sleeve having a sidewall surrounding and defining
a central space. Opposing portions of the sidewall of each
sleeve are resiliently biased into closely spaced facing
relation with one another to assume a substantially flat
configuration. The opposing sidewall portions are separable
into spaced relation to receive the elongated items within the

central space. An attachment piece, such as a grommet, extends
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a central space. Opposing portions of the sidewall of

each 25 sleeve are resiliently biased into closely
wapageehssaci ng relation with one another to aBGSU/IE2083/026953

substantially flat configuration. The opposing

sidewal | portions are separ abl6e into spaced relation

to receive the elongated itens within the central

B0 T e P AR 2850 SE D g asete oo one
andtteeisidevatd sl aindy b ns: tdie. sl eeves to one another in

overlying relation. The invention al so enconpasses a
nmet hod of positioning and protecting elongated itens

Wi t i AHGE :ﬁgggg fos .

(A hﬂﬁ% o?i di ngtle(l) %elﬂ:%%s eveé%gﬁaprn%st%a ofcbt 1:'Sl%B)asiqrtlé)fn ing and
prappusiew |elerga todd wdvems neisitirerd dudtaneriltss aomitod etbmprises
thofiyar arns and a fill yarn common to both layers,

?Pﬁs?%%e‘? ‘having a common seanl ess edge and a second

edge, the layers being joined 10 al ong the second edge

by a knit stitch formed by interlooping of successive

t r avidrlsePrsividdiad g |Lhewihle v ey impdfofequalair of

' [ resiliently. s | e froma fi.urst

Op%gosgél%lgaﬁ%l%e oﬁiv‘éﬁ%f% e:r‘%éalr?/el elnﬁpgfl‘g%%eerﬁls SARE-sed of warp
yarred atridnshiil 1 o s pasatbn apRdotte! atyearshithe Magdh having a

a plurality of the elongated itens 15 nmay be . o
COMIY AR EE SIS 13RE% IRGMY R &1 r@YRYS tRedke Joined

alcitr%gr sthPasddd D ddyd he, absgnce Of; @y %rxﬁé@ 1§’ e G oping of

ens, a pull tape being positioned betweenthe
sudegasyisvandrasamrel nof tlengihi semal onthe HeysdmeevesindB)of equal

L fixin n_attachment Vi ce on end of the sleeve;, . ,
w0 R APt o o T h M QUL SICEom (D) g Lon Lo
whihe &, afrd high |d neldethespdda WeNdtionship to a spaced
apart relationship in which a plurality of the elongated items
may be accommodated, the layers being biased to return to the
first position in the absence of any of the elongated items, a
pull tape being positioned between the layers and extending
lengthwise along the sleeve;

(B) fixing an attachment device on an end of the sleeve;

(C) drawing a line through the duct;

(D) attaching one end of the line to the attachment

(E) drawing the sleeve through the duct using the line;

(F) severing the sleeve to remove the attachment device;

(@) attaching the elongated item to one end of the pull
tape; and

(H) drawing the elongated item through the sleeve using

the pull tape.

Brief Description of the Drawings
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device; (E) drawi ng the sl eeve through the duct using
the line; (F) severing the sleeve to renove the
wa@edaoaotnsesmt device; 25 (G attaching the el onpelt/es2003/026953
itemto one end of the pull tape; and (H) drawi ng the
el ongated item through the sleﬁve using the pul
tape. Brief Description of the Draw ngs WO 2004/ 020888
PCT/1JS2003/.026953 _ 7 Figur.e 1 .i.s a rspective view,of
S ERTE o Ut o @R Ty T I e NS e
accbidigy dei aided i@ iadh an enl arged scal e of the
portion of the sleeve structure within circle 2 in
Figure 1; 5 Figure 3 is a perspective view of a
pl urgal difpe of 58l ef}@eﬁ:aivfﬂféciq'ﬂé%v Y ten RLPEULS AR of the
are perspective views of various enbodi ments of a
pordliamy e S tuhes talreeae cordiqigute wihghimveintdlon;2 Hmriegire 1;
7-9 are perspective views of sleeve structure 10
assenbl i es according to the invention; and Figure 10
| S righRss-33a¢ iDpradaw ke &t di ne ghiind iafy of sleeves
 Figure 7. Detailed Description of the Preferred
witgib i &It gure 1 shows an el ongated sl eeve
structure 10 according 15 to the invention. Sleeve
structure 10 conprises a flexible sleeve 12
conigsineg dpfosatk lparersecd vandrikfivsofo fnoxatl s idriiiments of
filanents 18. Filanments, 18 conprise warp yarns 20 and
a ghggve wichire (eeqrding dits- e Yy LU to bot h
| ayers 14 and 16. The opposed |ayers 14 and 16 have a
comon seanl ess edge 24 and
Figures 7-9 are perspective views of sleeve structure

assemblies according to the invention; and

Figure 10 is a cross-sectional view taken at line 10-10 of

Figure 7.

Detailed Description of the Preferred Embodiments

Figure 1 shows an elongated sleeve structure 10 according
to the invention. Sleeve structure 10 comprises a flexible
sleeve 12 comprising opposed layers 14 and 16 of woven resilient
filaments 18. Filaments 18 comprise warp varns 20 and fill
yarns 22, the f£ill yarns being common to both layers 14 and 16.
The opposed layers 14 and 16 have a common seamless edge 24 and
are joined to one another along a second edge 26 formed, as best
shown in detail in Figure 2, by interlooping successive
traverses of the £ill yarn 22 with one another. In somelcases,
depending upon the mode of manufacture, a binder yarn 23 is used
to facilitate closure of the second edge 26. The binder varn 23
traverses lengthwise along the edge and loops around pairs of
£fill yarn loops 22. Preferably, as shown in Figure 1, the

opposed lavers 14 and 16 are of equal width and comprise
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20 are joined to one another along a second edge 26
fornmed, as best shown in detail in Figure 2, by

WO ni0a/020s8%pi ng successive traverses of the filPCHESWORR6953
with one another. In some cases, depending upon the
node of manufacture, a binder yarn 23 is used to
facilitate closure of the second edge 26. The bi nder

. yarn 23 25 trav es t hwi se _al.ong th e and
St e(%a[)hsl rooratnlciD lrlpsaie% S ‘—"(ﬂ‘éL 19 i l&b%sarfgde%%}gatﬁ yentral
spaite SOWN THe FMghdsed, 1dhers appesel 1ares rkhiatdl 146 in a

are of equal_ w dth and conprise WO 2004/ 020888 ,
SulsEpmis; 26953 clpsglev@racssbris bisi ophimt 30this allows
£ rdp [ : I i r al ) . .
hh I | kA AT Qe N Tloy MDA Hepiliea in pigure
3. susstiamtttedd sHdvat | ircltdsd] FWispaced amdadadrishigrs Thi sand 16

allo . themto be sily drawn through a duct, 31 as_, )
o AT R B KT (HRACCh R XGhac tonship, in
whifd g Wela tORRARED lAYSRsralid AP b A &1 HA &P IHEM 134, such as

separable into a spaced apart relationship, in which
optyiedagl i foidai rabisiurad ivireofbuwldirmtnay ihe s Pmagisdted within

S i-C fib cahbl es- or_.wire hundl es be

thegccceglon&ma afg ad évﬁt Zn bE%rheefecre‘""rﬁvmr:’fa’l tg]loeacoé) P05 oy and 16
ard hesppeseaed + ayersed 4 anckthfrrl G @Arhe esidd e iasact

to return to the substantially flat. configuration in
configunatditie Bt thre adisneg &F itt%selwgqt@%ﬁetems 34.

preferred enbodi nent, both the warp and fill yarns 20

and 22 consist essentially of polyester and are

i nt erworen prefieny el wesnosl ipetrtter ibadfrardct emedirhly £1i11 yarns

20 TGS SRTHRE RARSTT Lyt S SR e @ity A4p interwoven

usird Qatweatehd ttdrsh HatdtedMoMeD B} ternatly W tdl ther warp
each cross yarn but skips two or nore cross yarns .
or Weflgk &/as@ishPn | e rsiovidare Wavdwe ysivep flavsss i ndd aden is
[n twll .and satin

saj‘tl%m.avc!e’s"’ﬁtaqtqa{étn'\/\gv:}lgeri Z:’Lﬁtﬁii% lrboaavigrf;c'eerrwoven alterndtely with each
cross yarn but skips two or more cross yarns before being
interwoven. Weaves using floats include twill, satin and sateen
weaves. In twill and satin weaves, the warp yarns float over
the f£ill yarns, whereas in the sateen weave, the fill yarns
float over the warp yarns. Satin weaves are characterized by
having longer floats than twills. In general twill, satin and
sateen weaves are favored because they provide a durable fabric
which resists wear and abrasion and provides a smooth surface
with low friction. The floats are preferably positioned on the
inner surface of the sleeves. This allows elongated items 34 to
be drawn more easily through the central space 32 when such
items are being installed within the sleeve structure. The flat
configuration of the sleeve structure 10 also provides advantage

when it is drawn through a duct, as it maintains a low profile,

allowing the sleeve 12 to more readily traverse crowded ducts
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20- the fill yarns, whereas in the sateen weave, the

fill yarns float over the warp yarns. Satin weaves
wa@e@4obmsact eri zed by having |onger floats theer/US2003/026953
twills. In general twill, satin and sateen weaves are

favored because they provide q)durable fabric which
resists wear and abrasion and provi des a snooth

e ith lowfriction. The floats ar .
and AHEEE ot il il o FE g i mowmally
bisd@®vias:o Hi Sopdh avenRingatashi tens 34 to be drawn

nore easily through the central space 32 when such

itenms are being installed within the sleeve structure.

The f4 al pLanfd guatd @b Sfndde Lféi%@’%éltjé%ﬁ%% and £ill

al so provides advantage 30 when 1t 1s drawn
yarhgtin ame tofhailn aremves I praied egboat | oiengrdthe yarns are

sleeve 12 tq nore readily traverse crowded ducts VO _,
mor Gl i B 70 5 BRGES Slo SR L Al v ey i1l yarns
ar& PSS b M Tdinénisd eeveiddad diferid®Idy adh@sed. J0tin, and
an open configuration. In a particul ar enbodi nent

thesikepl Yestat awrerendignsity yaf ko itp ot dntheer inch by
20 YBAV Sﬁg%ﬁ%g&%g:gggye, the warp yarns are 5
a

nonot1 ["anmen ving a dianeter of about 0.25 nm the
fill yarns are also nonofilanents having a di aneter
of about 0.20 mm .and the sleeve 12 has a weave

dengMyPOIR SR Mo WE dEHR Pt Finch Wyroo@t ¢ 37 ey comprise
matg@fiéfhc hay A L8 N B, ﬂmﬁfﬁé}% fdd ly&ar nss 20 1and

2 may conprise 10 materials such as nyl on,

polohgps opylenecas et | reguiotdreenipoleressaifo teachiere the
requirenent s, necessar o achieve the Plenum Rati

PR it o B | T B SH Gt R e (P dze 1D to be

ind st Béd eth IHu DL B Neervientd ¢ Bénh QucIGhoMO) ks i fdrhe@ntiSaving
having significant resistance to heat, fire and the

signiopbrrst yr evtstance stqieatnf f L iandidre tRIFepenRs e not to
gi\}‘éeéf‘f "smoke when burning are useful.

In a plenum rated embodiment of sleeve structure 10, the
warp filaments 20 are preferably monofilaments comprising
polyphenylene sulfide. If higher strength is required, then the
warp filaments 20 may comprise monofilament aramids such as
KEVLAR®, either alone or in combination with the polyphenylene
sulfide monofilaments. Monofilaments are preferred because they
provide greater axial stiffness to the sleeve and thus will

reduce its tendency to stretch when subjected to tensile forces.

In fire-resistant sleeves, the fill filaments 22 preferably
comprise polyphenylene sulfide, either as monofilaments or
multi-filament yarns. When used with warp filaments 20 of
polyphenylene sulfide or an aramid as described above, the
combination is expected to yield a non-halogenated sleeve which

meets the desired plenum rating. Halogenated materials, such aé
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In a plenumrated enbodi nent of sleeve structure 10,

the warp filanments 20 are preferably nonofil anents
w@oovpi2esssg  pol yphenyl ene sul fide. |If higher BCT/E80$026953

is required, then the warp filanments 20 may conprise

nonofil ament aram ds such as KEVLAR(r), either

al one or in conbination with e polyphenylene

sul fide filaments, nof i | nt.s; are pr ferre
L e R A qhed die SFRO P i dn

aclsl @eiey aftte tctmgslmd l ol dragh cea tt sy t &ttdﬁmﬁeac t &dH @ddibbounds are
when subjected to tensile forces. In fire-resistant

A1 sg BRI heT24T9 drher PLIGFRMIPBINE I Difigsdhey
buP! yphenyl ene sul fide, either as nonofilanments or
multi-filament yarns. Wien used with warp filanents 20
of polyphenyl ene sulfide or an aram d as described

abov th conbi.nat.i o dt |d a

non- Fe £ ?e]\f‘ée cﬁ“%@ tRF %‘%%% &SP ffmEire
resEiaéiia&g: aﬁ@maé&% e Qﬁ@b@d}}@@ SRR B w&at&@%&?%@&s 20 of

PCT/ US2003/ 026953 10 fl uori nated pol yners, have been

polfgheny vane el drst Ahte%ﬁwn@qmm%dcmmms such
as t}?c%:i e %_V@é/r?é f é:lrﬁ&eo e )ara ﬁt]ﬁsgeoy %thylene

uce 'noxi ous gases
and mmmdmlﬂmbmmleﬁ@e HA]LAR@!)ammSy 26?e aodgd | Ber filee £i11
resi st ant aran1ds such as NOVEX(r) conbined with warp
Yaxiyt s 20 64 Jpoﬁjylrf'HTéﬁ"M R RY Fi TRt aIRawt yfor the £ill

f
va i SUEp T SO s 2, gyt ) o sy

bettgworarvefdgmr qetdlydiore $iALIAR( rintemyt e usiere for tthee sleeve
tf||| rns 22. Multi-filanent yarns are
S Eﬁﬁ&ﬁﬁ%g%gUs for the fill vyarns 20 because they are
nmore flexible and provide generally better coverage,

yielding smaller interstice size for the sleeve
st r et ghowp in Figure 1, sleeve assembly 10 also includes a

pull tape 36 arranged within the central space 32 between the
opposed layers 14 and 16. The pull tape 36 extends the length
of the sleeve structure 10 and facilitates the installation of
elongated items. Once the sleeve structure is positioned within
a duct, the elongated item is attached to one end of the pull
tape 36, and the other end is drawn through the sleeve, the
elongated item replacing the pull tape within the sleeve
structure 10. Preferably, pull tape 36 has a flat cross-
sectional profile to reduce the bulk of the sleeve structure 10.
The pull tape 36 may be woven, braided or otherwise interlaced
from high strength fibers such as aramids which will withstand

significant tensile loads during the pulling operation.

When multiple sleeve assemblies 10 are used in a single
duct to protect communication lines, it is desirable to be able
to readily distinguish one sleeve structure from another. This

is advantageous, for example, so as to unambiguously be able to
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As shown in Figure 1, sleeve assenbly 10 al so incl udes

a 15 pull tape 36 arranged within the central space
wQ@2o0betoseen t he opposed |ayers 14 and 16. TheP@UiiE2003/026953

tape 36 extends the length of the sleeve structure 10

and facilitates the installat'gn of elongated itens.

Once the sl eeve structure is positioned within a

lde%ﬁflé%fhflape%}gﬁ 1n§ ' St-htgarélgeﬁé]detfjostad} avﬁor%e%na eoé 1tem, and

thude vﬂi:&:&vq;u]ﬂha:agﬁé thgailefdﬂ | irerBudp| a0 Ingetdne pllﬂéntlflcatlon
tape within the sl eeve structure 10. Preferabr¥ pul
of {the Seeias 4% |2 IGRE Py attinha S

asté“%§¥5'&éﬁntJV%f“E%%“ﬁéﬂdﬂH“dﬁ‘%ﬁg)sige%éngchéﬁﬁié“&O

be woven, brai ded or otherwi se interl ace 25 fr
Trauegry@trr effythed ibhersl suohias aramidsswhivltcinithe colors

w t.hst an significa nsile | s dur] t he
coft ITHE G e, S TN B et L Sy sy a1 10ws
thal £l dised agsearmlr@ e 0 dstpd Q:cp.[&ct Gt’?ddeQPfHﬁﬁtllx@ddloﬂf

lines, it is desirable to be able to readi

di st istgwigihadil o s | esre anathertey ﬂremﬁlahmeervrm ¢tigp colors

of {ENANEURIS ISDEIE, 8025 P e 10

identify which pull tape is attached to an elongated
ite and thus, which pull tape taq draw throug

sl eevfe MAYISST |l?,eatci'l@o'5ri'-recﬁL fhe 1L éieé?ﬁf%ttét? RFesence or
abMSidW & td AR MAL N5 31 dALRE VRY &fhi BS A V@ Ry M@ {h Cﬁ’%uct and

the length of the sleeve structure 10. 5 Trace yarn
nothasl suzolrolgewralelont r at@tnss wiaehihel ol ioF sadvantageous to

th d fj 0 and. 22 and .
chdTiAS P BEE et O 62 Sifigle. To this
end 04e sk @i 1 arfb: St Im%@h&bé v hdh fA s anpthiercyY warp

nmer el observing the colors of the trace yarns 38 at
vargig enp @it alaw ke rikesife socudaire My fHeeection

fllba%n&?éléf@dccgn%zpl @é’la%lte)lg(%relcéafﬂ? @61’?&?&9&90 wire which

allows the sleeve structure 10 to be detected by inductive or
radio-frequency techniques. This is especially useful for ducts
which are buried as the detection means, for example, an
electromagnetic disturbance, passes easily through the ground
between the detection wire 40 and a detection apparatus, such as
a radio receiver, to provide immediate indication of the

presence or absence of the sleeve structure 10.

If the elongated items positioned within central space 32
carry electrical currents, it may be desirable to shield these
items from electromagnetic interference (EMI). The items
themselves may be a source of EMI adversely affecting other
electrical current carriers, in which case it is desirable to
isolate them. As shown in Figure 4, the sleeve structure 10 may
serve as a shield/isolator of EMI by the incoxrporation of a

conducting layer 42 substantially surrounding the central space
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absence of a sleeve structure 10 while it is wthin a

duct and not visually observable. This capability is
w@eooanemgeous to check the continuity of a slPewES2003/026953

structure for exanple. To this end, a detection

filament 40 may be woven along,w th the warp 15 yarns

20 Il engt hwi se along the sleeve structure 10. Detection

fil ! rises,an electricall onducting witre. .
32 i R 1L TR S e L T e ) T8 Werteiby Toil 44
(pABf eruhlot | alearimuniadh0, fa e iEn et teeddi U es.gutd 5 | Snay
especially useful for ducts which are buried as the
COmRtIRY P EEhs tY BT el eceth B ErHRynetGductors 46

mayf i WG RRS585, 6asd | afﬁré}whfflhfggiﬂi@dzo het or take

the detection wire 40 and a ‘detection par at us, suc
thesform reflia distsingr |, ldwepraviatdedmeditdte siwbwatstoructure
0 absencg of the sleeve structure

f th
020,45 ST A Tons Gos o i CHT Sorigifcted warp

and PRICEl 3Zardd CoHted et rd CindIbt @t Sgud dBYsPBrer or
desirable to shield these itens from el ectromagnetic

copRrftter faareie YEMIectical gmntatemiddstantiiel e along the
f . I Cl.i er.~electrical .

le%j#? gaﬁ}cpc‘%\lr%fél%?cg%/et{}?leev%ll%%&ega%ﬂeﬁ%tq%e eos'l ratl e t%roundlng of
the smirate tirem lAseshpwn it Wb gureere the sHieeMe or isolate the
,. Structuyre 10 nay 30 serve as a shield/isolator of EM
1EGRS (TR driporst e ot ciegmiukt i g P8 - 42

substantially surrounding the central space WO

2004/ 020888 PCT/ US2003/ 026953 12 32. Conducting | ayer

42 gy meomire stesdideay gro ofnfistted floidvet s tyortefey ddl with a

al um nu or, as i llustrated i iqure 5

oS i U 21 TATF ot or | MG OO drte Agkesve

s tXandued Ofissy 46F oMByx o1 &t EFyOVEIN aMd r&ﬂ@%)é/@ié(}y@%rough a
fill yarns 20 and 22 or take 5 the formof a distinct

dugtayerTatqnaied the thkeareevieruatung e tade Tnflated, it is
ad&ﬂ%éoq{ss, Aa6s @ow( Ofn %%ee 6 ,erééa% siﬁleecéfedex\/@rl% with a

flexible polymer coating 45 which seals the interstices formed
when the sleeve structure 10 is woven. Other coatings 47,
utilizing zinc compounds, may also be employed on the sleeve 12,

for example, to prevent rot, mildew and other decay.

As shown in Figure 1, the sleeve structure includes an
attachment piece 48. Attachment piece 48 may take one of
several embodiments and serves to attach multiple sleeves 12 to
one another in overlying relation to form an assembly‘as
illustrated in Figures 7-9. As shown in Figure 7, the
attachment piece 48 may also provide a location where a line 49
may be attached to draw one or more sleeve structures 10 through

a duct.

As shown in Figures 1 and 7, in a preferred embodiment of

the sleeve structure 10, the attachment piece 48 comprises a
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and fill yarns coated with a conductor, such as silver

or copper, and be in electrical contact substantially
w@bong2ase | ength and wi dth of the sl eeve strRCT/USH03/026953

10. Upon grounding of 10 the conducting layer 42, it

will serve to shield or isola{$ the itens within the

sl eeve structure 10 fromEM . Tt may be desired to

[ |, at | eeve structure ith a _-conpr ed .gas..or ,
grog?r{?t 5‘%1 a'loé:%\éler(ljfslaatt .one ]c‘fﬁ\e% tlhe sléeve ‘i%s ngﬁown in

er f ion o sl'eeve ~struct'ur

crdsey sexadiphe,irf adidudatl® i g pRssAge Hompudisex 5 tdet 52 that
To enable the sleeve structure 10 to be inflated, it
extiends; WU SRE s SHAMT LiSeVEIgdre 62 tidagwist t4hds attached

to YReR a2 Mt &y1fd &d bl ei‘}%o'%@fgec%@t LG ARMI LRy Face 56

seals the interstices forne en the sl eeve
engstgardtles erith iag wppeTsedtllrgrerc dat iofgend7 of uthd isdiemyes 12 to

re Zl'rr]]? &ﬁq%gp)g%uﬁngmd S;’t {Laéy ;::H’gs gﬁ,}tbeeerv%trrpl ? eeg &%%Wt n tals l%eaeroveco:ll'n%)’rises a
rinde GRY whA% S R ive &-itdiHe sb, dite i @R tSIorII¥ 8n overlying
includes an attachnent piece 48. Attachnent piece 48

relipdyl arake th € lomass der alkimen Sl mervs dard as srurdaqep 60
eng%f%%%lm:ﬁe}fgaﬁo?#eﬁq%ﬁpﬁo?setép lagjg‘?f %Ot %%_r I} on the same

ying re man assenbl'y as
slddueusta atren rarfdthdgresledre AR shHawovatr IMigy erellattil® with
att.achment pjece 48 may al so provide a | ocation where

they Hinfd 26msitp P 158VER (At FEFAS sy SR R 1 gdieve or
ass}f}]‘fgdié} We% 1AW OuGhe &iQiClss A% SR Jdy HOW 8Spl 62 formed

, ina preferred enbodi nent of 30 the sleeve
by stvtyeindly Eveartse didlatimeritheitede 48 commliemkig process.
Sl Bt oS RES! iU é F2PAE SR 1P argege 10 as shown

in SEGUrRN 1,N I7 HY &hldhn A0 MiRfurR) 100MIM $£% Iedwdd&tiicture
that extends through one or nore sleeves 12. A flange
asgemily £i% dchaftach a plurality of sleeve structures to one
another in overlying relationship. The grommet 50 enables
single or multiple sleeve structures 10 to be drawn through a
duct. After the sleeve structures 10 are positioned within the
duct, the grommet 50 is removed, preferably by severing the

sleeve structure or structures at or near the grommet.

Figure 8 shows another attachment piece 48 in the form of
sutures 66 that are sewn or stitched through the opposed layers
14 and 16 of multiple sleeves 12 to join them to one another for
simultaneous drawing of the assembly through a duct. The
sutures 66 provide a strong attachment between the sleeve
structures 10 which also provides a joint for receiving a line
68 (shown in dotted line) looped between the overlying sleeve

structures for drawing them through a conduit.

Figure 9 shows another attachment piece 48 in the form of

frangible posts 70 and cross pieces 72. Posts 70 extend through
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to one end of the tube 52. The flange 54 provides a
surface 56 5 engageable with an opposed | ayer 14 of
wor®402088$e sl eeves 12 to retain the gromet POT/UK®03/026953
sl eeve. The gromret al so conprises a ring 58 which
receives tube 52 and is positagnable in overlying
relation with flange 54. Ring~58 provides a surface 60

endT9AR5AN 6 WL, anpther oprosed.aner. 16, L her O ures 10
corm/@jﬂmgﬂgcﬂee& ald dhavddbride. fimsd d?c&f%i;&&%{:ﬁ 1D are
retain the grommet to the sleeve or assenbly of

Po%ll’féémé%d athetihry 3814 ©oF dihg maptsy P 1ans endagaddioy
outf)éitn‘(@s[ éé‘?)’eerss&\%,géﬂé@ E(peré el '1:'}1@ é:lo%eq/' mét&lf@:ures 10
process. omet

be used on a single Sleeve
in sctvem‘ltyﬂmg ]xﬂa]&st:showhlﬂé ume Fel e 1y CQT sﬁ]Seé?J‘mvmftﬁubtures is
be %F u e 10, .on a _sleeve structure assenbly 64 to attach
t

U GGt T uctith &OTIS GIY HRh&L§GeS are

desﬁ\@%{éd/'ﬂ}g Heelg@\;f&rgs Nrbughie: gm0 selr@é%}eesstﬁmgifes
mul tiple sleeve structures 10 to be drawn through a

tomﬂrdter maelmq Hzaheslct;we @tlrcmghjrié@ et e kpvsuatneon@dmglble s0
hin t 0od t he t [
25 fi bt £ st ae s R et SRR T yehen. subjected
to ¥ ramtdires adradesfcdhe wHanmet el%@atﬁeCB shansis pulled
anot her attachnent piece 48 in the formof sutures 66

thigngh fne uFhr HicheERAFFUG? (He BppRed-haypleeves 12.
6 I I
Prélj‘fdél?égﬁi;/l tqfe %Aé’d@ & &%’sessap’lla ée% J%é‘ J‘ﬁﬂ%d Qs a polymer

anot for SI mu taneous W Nng € asse

sudthreou gty Jooru o 1yiheo it enree so16 o qiinoatitdel enest r ariige franglble
att achnent bet ween th sl eeve structures 10 whic
aspio Hﬁ%ﬁ%ﬁe@% i her é?wth% s (%‘hecﬁ/ﬁ'] and may

be IdE ftded Uy nefod agpagbhet WeesbAhs-nverd W ri'galsxlcﬁ/?é/cf cross

structures for draw ng then1through a conduit.
seqilﬂgm ©19 & hchandtiedr wilhoarems @ dtel Ug e mn:ttelaf@rcm point

uc RETH OuGh D S0 Dok BT US2003] 026053

The invention also concerns a method of positioning
elongated items within a duct using the sleeve structure 10
according to the invention. In the method according to the
invention, a sleeve structure 10 or an assembly of sleeve
structures is provided. An
attachment device, for example, the grommet 50, is fixed onto an
end of the sleeve structure or sleeve assembly. A line is drawn
through the duct and one end of the line is attached to the
sleeve structure or assembly using the attachment device mounted
on its end. The sleeve structure or assembly is then drawn
through the duct using the line. Upon completion of the draw,
the sleeve structure or assembly is severed to remove the
attachment device. The elongated item to be positioned within

the duct is attached to one end of a pull tape in the central
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structures 10 connecting themto one another. The
wW@e@sm2(88kces 72 are positioned at either endPCf/US1083/026953

posts 70 and engage the outernost sleeve structures

to retain the sleeve structur?§ 10 5 in overlying

relation while the assenbly of "sleeve structures is

'sp;;ceg NSk dgrﬁ%v;beéd Al & et .o e post, and of 088D e0es o

re desi € strong enoug €

thiiuglictilee s 1 dedgethieimdg When i le whw t hrough the duct,
but are frangible so as to separate and rel ease the
sl eeve structures. when subjected 10 to a tensile | oad

as QOGS Whsh, an, el ongad %%Zgé;@miess %ftaéo%ir{ghrt%i%e

one of the central spaces 32 of any of the sleeves 12.
invRrdfimrablwhert hesgubdtes @owl tcrars s Jpiresssedrie dmoy neictHiromuct

pal yner. such as nyl on ol ypr | ene qr .,
w0l P R &t AP e e paBie iy Tt lar
corfiilifaditg Pasle W1ddiRe WS RIRGE A JBerdPL R pass easily
effected by, for exanple, incorporating a narromeé)

thrgusds a @it orevethosh WiHiath i |qorszasted aviftdi lahher
[t T at.i | Nt 4 upon, appl [ of tensile |oad.
caHllhraeg { ?‘vlé’?l [ ga%&;ltshoe E'L glﬂ‘éeg'r ns'ﬁhgﬂrfe%i})ed So]f%eﬁfoesistti%urﬁtﬁlgres
acalrahigat et itress iwrdrit ora ehiie tbalsidwg the BieRMte: a pre-existing
structure 10 20 accordin the invention. In the

t
netiilo P BTG (ETHER A 121 e SIamt s ructures
prefrfl @hASSRING PpSlLeMey St lreifé W1eshdat Y Q'Lv%egx‘?sqi' confining

An attachnent” device, for exanple, the gromret
then Xad commedatemnichad ime demieomss ructaffemt rsexeievwen usage of

assenhl A line is drawn .25 thrqugh, the duct and .one
ch 13T hAd AT ot R e 5 AT oveater
padSiseidan disdings t herat tacdumnts dayd a8 P WHAER O idvboth,

end. The sl eeve structure or assenbly is then drawn

dunsirlsughnfircaiue W lanemtedd tagpobx ofipitated orf dthe weave
whféﬁa&géymfloats as found in twill, satin and sateen weaves.

This reduces the friction between the sleeve structure and the
elongated item during a pull and allows for longer pulls to be
effected using lower pull forces with less chance of failure of

a pull tape or elongated item.



the sl eeve structure or assenbly is severed to renove
the 30 attachnment device. The elongated itemto be
weominmsed within the duct is attached to oneCENS200$/026953
a pull tape in the central WO 2004/ 020888
PCT/ US2003/ 026953 15 space oi one of the sleeves, and
the elongated itemis drawn %rough t he sl eeve using
the pull tape. Sleeve strucQﬂ and assenblies
according to the invention, used to position
el ongated itens within duct 5 work, provide severa
advantages. Due to their flat configuration, the
Whed] dey € R1MRd dre's and assenbl i es pass easily through
a conduit, even one which is congested wi th other
cables, lines and the like. Thus, the sl eeve
struct ur @ edeowradiany stleavre sitmoerturen ey the useskrtdon and

t -exi st 10 networ.k t t wor .k
PTGUSTHISEY A oI L PR I ET ictthed® g g, Sleeve
st SR T Hind he Bl ongited 1dSs capPiddd®f thelir of

to a predeterm ned size envelope to afford maxi num

opnesrft lefvensheof iwavtasd rassidel envaifiidsneniis manameefu@f warp

n | { QWi ng -Or. er [ it The .s{ e .
vl B4 000 018 e BB 00 RIE e TS SRice maving
a @rengatetnleys agyiaddiea deddiel weige titd clhayses being

floats as found in twill, satin_and sateen weaves,

Joingd 3l dd'8 REIFIT ISR B \iediitlith e Tl ey & LFNRIE U
in dnglongatedddam dwdng-aPud andy addows, £9, saig

onger pulls to be effected using |ower pull forces ,
layetsh Yesisyy chiarnepaf Wialthurandfbeiha mdiliapelorseparable from

a é%ﬁ%gﬁgég%%ﬁéﬂg;%%@%ﬁgﬁ“f%%?%EKEQI{%?%:%%e §K§§gcé
relationship to a spaced apart relationship in which a plurality
of said elongated items may be accommodated, said layers being
resiliently biased to return to said first position in the

absence of any said elongated items.

2. An elongated sleeve structure according to Claim 1,
wherein said warp and fill yarns consist essentially of

polyester.

3. An elongated sleeve structure according to Claim 2,
wherein said warp yarns comprise monofilaments having a diameter

of about 0.25 mm.

4, An elongated sleeve structure according to Claim 3,
wherein said fill yarns comprise monofilaments having a diameter

of about 0.20 mm.



1. An elongated sleeve structure for the insertion and
protection of elongated itens within an outer duct,

w@ alod/oziseeve structure conprising a flexibl e BCEEY®03/026953
conprised of a pair of opposed |ayers of woven
resilient filanments conprise f warp yarns and a

fiII yarn common to both |ayers, said |ayers having a
mon sqam ess a s e er .
ST SATEReRIaY Mlele BRSO RS praim 4,

whefr@:.ﬁfdsaﬁyi slrtettd GR @gm@‘avw@@emlt\yeotfr avense ofdents per
said fill yarn said |layers being of equal w dth and

lnc@e?ﬁgzﬁb§F1|éh&P§*§é§§FhHP€hfron1 a first position in
which they are in a closely spaced relationship to a
spaced apart relationship in which a plurality of
said.elo@@aeé@nbﬁamé.m&pewe stcortudat edcogaiigd apeCdaim 2,

bei.ng . i_ent | i.ased to return to sa
wnebid i el i, i Vst St b A o o Selected
frof e JroRgRicRmhSiaRy I Weltuhe e Red avilial Rebves .
wherein said warp and fill yarns consist essentially

of° polyester. 3. An eIongated sl eeve structure

according Q. gq@a@e@ s%r%%t%r‘@ar et dihg to claim 1,

conpri se nono aVI n I amet er

whexedm mme of Aniel orgat @ﬂthlsﬁﬁ‘éE Sriugtates anmqrxdjsmg dodyester.
Caim3, wherein said fill yarns conprise
nonofi |l aments having a diameter of about 0.20 mm WO

2004/ 020838 eﬁ%g%@l%@%%tﬁ%t@rﬂc@&%@fgecto Claim 7,

sl eeve structure according to Caim4 wherein said
whegledev @rfra fa sgeal evadansindy sefl R itld @@rdmt@qiéwer iqegtprise

by 20 to 35 picks per inch. 6. An elongated sl eeve
]§¥¥ucture according to Caim 2,

9. An elongated sleeve structure according to Claim 7,
wherein one of said warp and said fill yarns further comprise

polypropylene.

10. An elongated sleeve structure according to Claim 1,
wherein said warp and f£ill yarns comprise aramid filaments
"selected from the group consisting of nylon, polyphenylene
sulfide, polyvinylidene fluoride, and copolymers of ethylene and

chlorotrifluoroethylene.

11. An elongated sleeve structure according to Claim 1,
wherein said warp and £ill yarns have substantially the same
color as one another, an additional filamentary member being
interwoven with said warp yarns substantially lengthwise along
salid sleeve and having a color contrasting with said warp and

£fill varns.



wherein said warp and fill yarns are woven in a

pattern selected fromthe group consisting of satin,
w@aiogeensssd twill weaves. 7. An el ongat ed sl eeR€I/US2003/026953

structure according to Claim1, wherein one of said

warp and said fill yarns conpigse pol yester. 8. An

el ongated sl eeve structure according to Claim7,

wher.gj n e of said r-p.and said fill yarns..further .

conplrejl 'se%nyﬁ%ooﬁl.ga&eégraﬁs SOy éc‘tscéf “HUESK é’“ycsctorrlﬁicjtnl% g0 Claim 1,
furdesr ddipAisiARidA eledthieldd I 0 o rfuEairdy Viafypeand

said fill yarns further conprise polypropylene. 10.
subgtaa oifgdie £ s Ste et s3GE FIRIE 1o A aim 1,

wherein said warp and fill yarns conprise aramd

filaments selected fromthe group consisting of

nyl drg,. pdrypemdagresl siddviaetpaltypdenyddaenting to Claim 12,

fluoride,,and copol rs of_ethyl ene and . .
hRT S TR TR A ere, CPAUGT Y orite F QRGeS aluminum
foistructure according to CGaiml1, wherein said warp and

fill yarns have substantially the sane color as one
anot her, an additional filanentary menber being

I nt %{%\Q\DV% V%ltcﬂq %eq:i r e\year&%uﬁl%}eargdc%rléﬁn to Claim 12,
| engt’hwi sé al on sal d ‘sl eeve an aving a cor ot
whesrtsin asdildhge Méd ty ised Il weadgndanset irdg | layeer nsompdMi ses a plurality
2004/ 020888 PCT/ US2003/ 026953 18 12. An el ongat ed
of Jndwrladed GMEHURGIding to aim1, further
conprising an electrically conducting |ayer
substantially coextensive with said sleeve. 13. An
el oldat ed\rs|eelavrmadtadictigereaaciurdig ¢ addaidnrkp to Claim 12,

whe\gqq%rrﬂe Irﬁrjﬁﬁso? :cegliefeclzte:gjrcralllcﬂl' la/org:cﬁ)tllch:uicrgg} r&gall*gxy eirs Cpoo :iréisoeﬁc’ed between

said pair of opposed layers.

16. An elongated sleeve structure according to Claim 12,
wherein said electrically conducting layer comprises
electrically conducting filaments interwoven with said warp and

said f£ill vyarns.

17. An elongated sleeve structure according to Claim 1,
further comprising a pull tape positioned between said opposed
layers and extending substantially along the length of said

sleeve.

18. An elongated sleeve structure according to Claim 17,
wherein said pull tape has a substantially flat cross-sectional

shape.

19. An elongated sleeve structure according to Claim 17,
wherein said pull tape is formed of interlaced filamentary

members.



14. An el ongated sl eeve structure according to C aim

12, wherein said electrically conducting | ayer
weovpio2eses a plurality of interlaced conduct oPGT/USEN3/026953

An el ongat ed sl eeve structure according to Caim12,

wherein said electrically conﬂycting | ayer is ,

posi ti oned between said pair of opposed |ayers. 16.

An e t ed.sl truct di aimi2 ..
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whelegel daG@ iy teondueid Y faineaifeit,s maiisma0 wihpMilde Saiathid
~warp and said fill yarns. 17. An el ongated sl eeve
fibemsucture according to Claim1, further conprising a
pul | tape positioned between said opposed |ayers and
extendi ng substantially along the length of said
sl ea@le. 13 cApnglatrgatsddesieeatausttnuet wee cacdaoditiog Clleim 1,

Claim17, wherein said pull tape has a substanti.all .
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tape is forned of interlaced filanentary nenbers.
ena(G4e) 20688 tPOTY US266E/026853e.19 20. An el ongat ed

sl eeve structure according to Caim19, wherein said

interlaced filamentary nenbers conprise aram d

fiberns. 2h Abrefagaladcsiceemasitiiied W aeheiditey diGim 1,
Caim1l, further conprising a flexible polyner
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surrounding said successive traverses of said fill yarns to

facilitate closure of said second edge.

23. An elongated sleeve structure according to Claim 1,
further comprising an attachment piece engaging said sleeve near
an end thereof, said attachment piece being adapted to receive a

line for drawing said sleeve through said outer duct.

24. An elongated sleeve structure according to Claim 23,
wherein said attachment piece is adapted to attach said sleeve
to a plurality of other said sleeves when said sleeves are

arranged in overlying relation with one another.

25. An elongated sleeve structure according to Claim 23,
wherein said attachment piece comprises a grommet, said grommet
comprising:

a tube extending through said sleeve;
a flange attached to one end of said tube, said flange
being positioned in engagement with one of said opposed layers;

and



22. An el ongated sleeve structure according to C aim
1, further conprising a binder yarn extending
wo equgtossse al ong said second edge, said bi ndBCT/ys2003/026953
having a plurality of |oops surrounding said
successive traverses of said %@II yarns to facilitate
cl osure of said second edge. . An el ongat ed sl eeve
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opfR@ieafayesdl, d Rt mRNtbelneC e rbeiviea19daRt 8@1@ion with said
receive a line for drawi ng said sleeve through said
flaggicer s@dct tukbe havisioomgdtied eslceeiads tige Blrtaching said ring
. [ ' , ei_n .sai ttachment piece
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ot her said sl eeves when said sleeves are arranged in
overlying relation with one another. 25. An el ongat
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conprising: a tube extending through said sleeve; a
an fdudgngedattearsiree tho lohaeheniof. said tube, said flange

bei ng positioned in engagenent with one of said

opposed | ayers; and WD 2004/020888 PCT/ US2003/ 026953

20 a7ri ngrpesidnered gl eRgAgerRRi-uMd bcapeidielg @¢b claim 25,

said opposed |ayers, said rggg bei ng .in overlying ,
furithest icomni it ieaisd PITgeyY ©f dalshe Ingvar pPgitgoned in

. | d.n .sal verJ yi
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uppermost in said stack, said ring engaging another of said

sleeves positioned lowermost in said stack.

28. An elongated sleeve according to Claim 24, wherein
salid attachment piece comprises a suture extending through said
opposed layers into engagement with at least another set of
opposed layers of another of said sleeves thereby attaching said

sleeves to one another.

29. An elongated sleeve structure according to Claim 24,
wherein said attachment piece comprises a post extending through
said opposed layers of said sleeve and through other opposed
layers of another of said sleeves, a pair of cross pieces being
attached at opposite ends of said post, said cross pieces
engaging said opposed layers and retaining said sleeves to one

another.

30. An elongated sleeve structure according to Claim 29,

further comprising a plurality of said posts and said cross



27. An el ongated sleeve structure according to Caim

25, further conprising a plurality of said sleeves
weominemsed in overlying relation with one anp€TE82003026953

a stack, said tube extending through said plurality

of sleeves and attaching said,, sl eeves to one anot her,

sai d flange engagi ng one of sard sl eeves uppernnst in

said _sta

drin ano her
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f orareo tdegar a9 ngArs aglldo g atesrek ss ey € it wetateraccor di ng
to Caim?24, wherein said attachnment piece conprises
a post extending through said opposed |ayers of said
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said sleeves, a pair of cross pieces being attached
whegte igh posi € idmanendts saiad Weos igaiad ratdsypivdieeein said £ill
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structure according to G aim?29, further conprising a
plurallty of said posts and said cross WO 2004/ 020888

PCT/@SZO@@VG%G@@@ esh ﬁ%qﬁﬁ%j%%%FﬁQﬂ%&iﬂﬁ1Q%ﬂﬂﬂ§}ed items,
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sateen weaves, opposing portions of said sidewall being in
facing relation with one another to assume a substantially flat
configuration, said opposing sidewall portions being separable
into spaced apart relation to receive said elongated items

within said central space.

33. A sleeve according to Claim 32, wherein said opposing
sidewall portions are resiliently expandable into said spaced

apart relation.

34. A sleeve according to Claim 32, wherein said warp

varns comprise monofilaments having a diameter of about 0.25 mm.

35. A sleeve according to Claim 34, wherein said £ill

varns comprise monofilaments having a diameter of about 0.20 mm.



wherein said filanents are woven in a pattern wherein
said fill yarns float above two or nore of said warp
W@ 2000920882. An el ongated sl eeve for receivi ng BCDOSRDER6953
items, said sleeve conprising a flexible sidewal
surroundi ng and defining a cgatral space, said
si dewal | conprising polyester warp yarns interwoven
ol yester fil ave attern select
fro%efhe)égrsgluepe conascfés/ |nggo Cfvm s Ef Wherae sa eéjﬁ sidewall
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facing relation with one another to assune a
35 Rikdtaksalisci at  configuration, said opposing
sidewal | portions being separable into spaced apart
relation to receive said elongated itens wthin said
centi¥al FpacieeBds. advtdiene iaccﬁblrajiimg'ﬂz,o WwiheB2Zomprising an
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sufle&@ddmg . d Asheeye e4@s di ng to G aim32, wherein
said warp yarns conprise nonofilanments having a

di arreter of about 0.25 mm 35. A sleeve according to
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according to Caim 35, wherein said sidewall has a
weave density of about 20 to 35 dents inch by about 20
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32, further conprising an  electrically conducting
eléczaty:ercqz)b]ssrtcrm@cbbxn@alatfsr dewebtisesl a spiwoahingf

sal centr pace. 38. A sleeve according to Caim
m%‘sir $ as]:\ YrS¥ectrically conducting |ayer
conpri ses aI um num foil.

40. A sleeve according to Claim 37, wherein said
electrically conducting layer is positioned between said central -

space and said sidewall.

41. A sleeve according to Claim 32, further including an
electrically conducting wire interlaced with said filamentary

members lengthwise along said sidewall.

42, A sleeve according to Claim 32, further comprising a
seam extending lengthwise along said sidewall, said seam being
closed by interknitted loops of said fill elements comprising

said opposing sidewall portions with one another.

43. A sleeve according to Claim 42, further comprising a

reverse fold positioned in said sidewall opposite to said seam.



39. A sleeve according to Caim37, wherein said
el ectrically conducting | ayer conprises a plurality of

wo paoaobmeed nmetal wires. 40. A sl eeve accor di nBCT/US2003/026953
Caim37, wherein said electrically conducting |ayer
i's positioned between said cepiral space and said
sidewal . 41. A sleeve according to Caim32, further
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| oops of said fill elenments conprising said opposing

sidewal | portions with one another. 43. A sleeve

accdbdi n@ tsd eGva moddrdimot her (derdpr g, ngheereaieyversd pull tape

fold positian in.said sidewall .0 site to said
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sl eeve. according to Claim32, further conprising a

pul | tape positioned within said central space and

ext dfdi ng sd@ereamdcsndingl dieg Glsdm drgt Whefreda gaid pull tape
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cross-sectional shape. 46. A sleeve according to Claim

44, wherein _said pull tape is forned of interlaced
fil drfent & P LRSS ACCFAINY % &6 18 46 diiRG RS OIS YA
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conprise aramd fibers. 48. A sl'eeve according to
Claim32, further conprising an attachnment piece

N3, 19,530 SIS el 58l TP SETE. BSOSt atng on
att®RHhent piece engaging said sidewall, said attachment piece
being adapted to attach said sleeve to a plurality of other said
sleeves when saild sleeves are arranged in overlying relation
with one another, said attachment piece engaging sidewalls of

said plurality of other sleeves.

49. A sleeve according to Claim 48, wherein said

attachment piece comprises:

a first surface positioned in engagement with a
sidewall of a first one of said sleeves;

a secong surface positioned in engagement with a
sidewall of a second one of one of said sleeves; and

a linking element extending through said sidewalls of
salid first and second sleeves and said sleeves positioned
between said first and second sleeves, said linking element
being attached to said first and second surfaces, said first and
second surfaces being in substantially overlying relation with
one another, said sidewalls being captured between said first

and second surfaces.



sl eeves when said sleeves are arranged in overlying

relation wth one another, said attachnent piece
wenwan2esss si dewal | s of said plurality of ot hePCT/US2003/026953

sl eeves. 49. A sleeve according to Caim48, wherein

said attachnent piece COHDYIEES a first surface

p03|t|oned in engagenent with™a sidewall of a first

one sleeves d rfac osi.tioned in
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said sidewalls of said first and second sl eeves and

sai d sl eévddpostisEdg shnmel $Rid fSidawaddd s &doil tube
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e ﬁeé/q?g econdrm&rﬂ‘:?aces
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according to Caim49, wherein said attachment piece
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engagity And KA a Efﬁjr% rp’é%ﬂ thoriRft 4 @‘é@?@]@@éﬁrﬁe ation with
oMt |d other sidewall, said ring being in
overlying relation with sald flange and conpri sing
said second surface, said tube having a lip engaging
\?Mn? ttaChl nlees'\;:jleI dacgclo :Llrpg Stac; Clavlerg Iyd : l{een_leaitrll osnald lip is
formed by cold-working said tube and forming an outward reverse

fold therein.

52. A sleeve according to Claim 48, wherein said
attachment piece comprises a suture positioned within said
sidewall and extending therethrough into engagement with at
least another sidewall of another of said sleeves thereby

attaching said sleeves to one another.

53. A sleeve according to Claim 48, wherein said
attachment piece comprises a post extending through said
sidewall and through another sidewall of another of said
sleeves, a pair of cross pieces being attached at opposite ends
of said post, said cross pileces engaging said sidewalls and

retaining them to one another.

54. A sleeve according to Claim 53, further comprising a
plurality of said posts and said cross pieces positioned in

spaced relation lengthwise along said sidewalls of said



said flange. 51. A sleeve according to O ai m50,

wherein said lip is forned by col d-working said tube
w@na4020888 Ng an outward reverse fold therei n. PGRUSM03/026953

sl eeve according to Claim48, wherein said attachnent

pi ece conprises a suture positiLoned within said

sidewal | and extendi ng therethrough into engagemsnt
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pi eces engagi ng said sidewalls and retaini ng them to

one anot her. A sl eeve accordi to d
furter GBS ¥a £ | @Syt 2l s“’:ﬁ%‘ﬁrsﬁa&d
as<Sd@sS, ra ﬁgfgt fioned in spaced relation |engthw se

al ong sa sidewal | s of said WD 2004/ 020888 .
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separating said s|eeves one fromanother. 55. An
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an attachment piece extending through each of said
sidewalls and attaching said sleeves to one another in overlying

relation.

56. An assembly according to Claim 55, wherein said

attachment piece comprises:

a first surface positioned in engagement with a
sidewall of a first one of said sleeves;

a second surface positioned in engagement with a
sidewall of a second one of one of sailid sleeves; and

a linking element extending through said sidewalls of
said first and second sleeves and said sleeves positioned
between said first and second sleeves, said linking element
being attached to said first and second surfaces, said first and
second surfaces being in substantially overlying relation with
one another, said sidewalls being captured between said first

and second surfaces.



resiliently biased into facing relation with one
another to assune a substantially flat configuration,
W@ 200d/0208g%0si ng sidewal |l portions bei ng separ abtBUS2003026953
spaced relation to receive said elongated itens
within said central space; an%Gan attachnment piece
ext endi ng t hrough each of sai si dewal I s and

att ing, sai d sleeves to one gnother. i verl yin .
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t hrough saifllaiglkewdldesscldd tsaichd iarsl dihdesietanbe, said flange
s| eeves, and s(gi d sl eeves £osi tiqned . between said
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cor$tashed 401 $ai trdi ralr fiik Sagend surfaces, said first
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SNGBGIEHHi HY tHr RGH R P L] delid 117 sl @ quayelying relation with
saPMPrd,stdg said linking element; a flange attached to
one end of said tube, said flange being positioned in
engagenment with said one sidewall and conprising said
fir rf ;
S§8 .SUAI?Caes’seaIlrﬂ)dly according to Claim 55, wherein said
attachment piece comprises a suture extending through said
sidewalls of said sleeves and thereby sewing said sleeves to one

another.

59. An assembly according to Claim 55, wherein said

attachment piece comprises:

a post extending through said sidewalls of said
sleeves;

a pair of cross pieces attached at opposite ends of
said post;

one of said cross pieces engaging a sidewall of a
first one of said sleeves; and

another of said cross pieces engaging a sidewall of a
second one of one of said sleeves, said post and said cross

pieces holding said sleeves in said overlying relation.

60. An assembly according to Claim 59, further comprising
a plurality of said posts and said cross pieces positioned in

spaced relation lengthwise along said sidewalls of said



a ring positioned in engagenent with said other
sidewall, said ring being in overlying relation with
wa@ 200d/02dssshge and conpri sing said second surf aP€l/USHNE026953
tube having a lip engaging and attaching said ring.in
said overlying relation wth ;aid flange. 58. An
assenbly according to C ain15% wherein said

atta hne i ece co i ses .a sutur endi.n hroug
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opposite en ost one o Cross pieces
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overlying relation. 60. An assenbly according to
of 5@ itefiadust Ttidmmerdiany memplamsal ity of said posts and
said cross pieces positioned in spaced relation
| engt hwi se al ong said sidewalls of said WO 2004/ 020888
PCT/8dS2003! 262812 dddardiidt e ofcisliee\sas ambredinnisg d
said sidewal | s to one another, one of said posts and
fll@@i@t&%@%@% qorRsHde amniahd fildcprems pindegdaced by
frangi bl e upon the application of a force
sepafating sai d sl eeves one from anot her.

63. An assembly according to Claim 62, wherein said warp

filaments are oriented lengthwise along said sidewall.

64. An assembly according to Claim 62, wherein said
filamentary members are woven in a pattern selected from the

group consisting of satin, sateen and twill weaves.

65. An assembly according to Claim 62, wherein said warp

and f£ill varns comprise polyester.

66. An assembly according to Claim 62, wherein said
filamentary members comprise aramid filaments selected from the
group consisting of nylon, polyphenylene sulfide, polyvinylidene
fluoride, and copolymers of ethylene and

chlorotrifluoroethylene.

67. An assembly according to Claim 55, further comprising
a plurality of pull tapes, each one of said pull tapes being

positioned within said central space of one of said sleeves,



61. An assenbly according to Caim55, wherein said

sidewal | of at |east one of said sleeves conprises a
w@baonabissy of interlaced filamentary nenbers.PGRUSAN3/026953

assenbly according to Caim6l, wherein said

filamentary nenbers con‘priseAﬁgrp and fill yarns

interlaced by weaving. 63. assenbly according to
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th&es®f ding to Caim62, wherein said filanmentary
menbers are woven in a pattern selected fromthe
group consisting of satin, sateen and twill weaves.

65. a r.di ! ' 3 rei Y

war p@'anﬁﬁfir%geyng‘r}%g agéoén%#lgqegdpo yreel%fl er %%6%%15&rg each of
sa@a$ senbl ytaoeorith ngs touleh tamt 621 1ywherai ncisas - sectional shape.

filamentary nmenbers conprise aram d filanments sel ected

fromthe group consisting of nylon, polyphenylene

sul fagle, palyadnylddeneridd udl i@ i CORMMEBI Sih of said
et hyl ene and chlorotrifluoroethylene. 67. An assenbly
pubk derrRhgl e of @regdn &6, initerhreed ohplamdmipry minbers ¢ y
of pull tapes, each one of said pull tapes being
positioned within said central space of one of said

sl eemes, AMAOOA 020888 RGP AHD 6P ctihg elongated items
. respectively, and extending substantially al ong_ the
withiiytdh Mter et id erether LW SARE RV FiRD G ai m
67, wherel ach, ofy sald [t :Qﬁ@: ‘ :
subst ant ﬁﬁalfblel‘lfl a %r oss-skglt:gtisolna shap .lalSGeQC? O,E a pair of
opb ey el ayeeios dy hgvaeerCl me si Bilen whiet lameretas hcofipisidell of warp

ya%@?gsfifl fyga{gr?dcgrrmci)gttecg ll?gi%j {ééggg,ntgéj}/d layers having
a common seamless edge and a second edge, the layers being
joined along the second edge by a knit stitch formed by
interlooping of successive traverses of said fill vyarn, said
layers being of equal width and being resiliently separable from
a first position in which they are in a closely spaced
relationship to a spaced apart relationship in which a plurality
of said elongated items may be accommodated, said layers being
biased to return to said first position in the absence of any
said elongated items, a pull tape being positioned between said
layers and extending lengthwise along said sleeve;

fixing an attachment device on an end of said sleeve;

drawing a line through said duct;

attaching one end of said line to said attachment
device;

drawing said sleeve through said duct using said line;

severing said sleeve tb remove said attachment device;

attaching said elongated item to one end of said pull

tape; and



70. A nethod of positioning and protecting el ongated
itens within a duct, said nethod conprising the steps
w@b004/020888 di ng a fl exi bl e sl eeve conpri sed of BCPHE2008626953

opposed | ayers of woven resilient filanments conprised
of warp yarns and a fill yargi,conmon to both I ayers,
said | ayers having a common sgan1ess edge and a

second edge, the |ayers bei jained.al ong the second :
edge by a arlvfjtn%t%%%fﬁ ?Sjoor 899%% qureﬁ‘{‘e %O&ﬁq’hgsaolfg sTeSve using

saBdiceessitpdraverses of said fill yarn, said |ayers
bei ng of equal width and being resiliently separable
from a first position in which they are in a closely
spaced relationship to a spaced apart relationship in
which a plurality of said elongated itenms may be
accommodat ed, said |ayers being biased to return to
said first position in the absence of any said
el ongated itens, a pull tape being positioned between
said |ayers and extending | engthw se al ong said
sl eeve; fixing an attachnent device on an end of said
sleeve; drawing a |ine through said duct; attaching
one end of said line to said attachnment devi ce;
drawi ng sai d sl eeve through said duct using said |ine;
severing said sleeve to renpve said attachnent device;
attaching said elongated itemto one end of said pul
tape; and WO 2004/ 020888 PCT/ US2003/ 026953 29 draw ng
said elongated itemthrough said sleeve using said
pul | tape.



