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WD 2004/ 102057 PCT/ US2004/ 015074 SLEEVE SPLICING KI T
AND METHOD Cross-Reference to Related Application This
W@ppHileawsi on i s based upon and clai ms priorityPCDUS2004/015074

provisional U S. Application Nunmber 60/469,925 fil ed
May 13, 5 2003. Field of the Invention This invention
relates to a nethod for splicing sleeves together end
to end and a kit for effecting the splice. Background
of the Invention 10 Elongated itens such as wring
bundl es or optical cable used for comunications

net wor ks, power transm ssion and the |like are often
installed in protective ducts which may be buried
under ground, strung from support stanchions or
positioned within building structures along with
other utility and service lines. 15 Such ducts are
often flexible extruded pol ymer tubes which provide
substantially continuous protection to the el ongated
WO 2004/ 102057 PCT/ US2004/ 015074 2 itens from

noi sture, abrasion, inpact and other environnental
hazards. It is found advantageous to ensheath the

el ongated itens wthin flexible protective sl eeves
that are pre-positioned within 5 the ducts.
Protective sl eeves hel p separate the various itens
fromone another within a duct and organi ze themto
obtain increased efficiency of use of the limted
duct space. TheSLEHVEeSHSCANG KIfr AXIeMETHOE el ongat ed
itens from abrasi on caused

Cross-Reference to Related Application

This application is based upon and claims priority to

provisional U.S. Application Number 60/469,925 filed May 13,
2003.

Field of the Invention

Thig invention relates to a method for splicing sleeves

together end to end and a kit for effecting the splice.

Background of the Invention

Elongated items such as wiring bundles or optical cable used
for communications networks, power transmission and the like 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.
quch ducts are often flexible extruded polymer tubes which

provide substantially continuous protection to the elongated
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when additional elongated itens are drawn through
ducts al ready 10 popul ated by ot her el ongated itens.
wab@4a0meves are preferably woven from tough pPCT/I8E2004/015074
nonofilanments allowing themto withstand rel atively
high tensile forces encountgred when they are drawn
t hrough the ducts over |lengths of a mle ?r Igrger.
- everal such protective sleeves are 15 prefera
teems o B TR U T Eo Tl spadeo e it hionmental
hazasfdel, and also to facilitate drawi ng of the sl eeve
through it, the sleeves are installed in a flat or
col | apsed configuration. The sleeves are flexible

heweyer 19ﬂ§ &@ﬂg@% rad Yok a :

elondit%% |t€ﬁs raﬁ%g%%gdggﬁat%%%%ﬁﬁggﬁgs%g%%ggta% 1tems

withimifletilyldasratdiiglvetsbogtds prhdt tape piéhpositioned within
en it éé; desired to instal] an elongated item

the QT n tHLIRLELVE Rl PTERT ilgei%tstmt? ot%%ev%boﬁ hrems
from Piid drapenf e 4 haust egvesohihe tMlt%a@@téﬁi

drawn through the sleeve (the sl eeve being he
increggef reifHecirrey o fress rf ttiee i Hiom ved dudt 2Badea. vidve
t.he. si_gnifi t. lepgths that, ducts_.may reach, it
Slee\?éss néglcseos ar yt%éétahncal'\l/% FEEADI 1TV of ™ Lh1 T iyt Phesaused
when prddtiecidnes el eeyd i enterni £l dawisthoddatadldes already
| ength of the sl eeving WD 2004/ 102057
poprulsERd S0 ARRIS PR SR decd he | ength of the duct.
It is desirable that the splice have a tensile
strength equal to or greater than the tensile
Sthree gt vads tahee glmsfierddlselvotem afirmingl tdieyts pbd Bener

mono{.glr meg_?cega ﬁ@ak i 35}@\3@ rog v\télh? sl er}e%el? nj gh'_tvqet(ﬁ?ﬂgféﬁ rensile
forcdildnddiriegte @ WHest 1l eiRatlam s o 18R SR I over

have a tensile strength that exceeds the tension
lengths of a mile or longer. Several such protective sleeves are

preferably installed in a duct. To conserve space within the
duct, and also to facilitate drawing of the sleeve through it,
the sleeves are installed in a flat or collapsed configuration.
The sleeves are flexible however, and expand outwardly to
accommodate the elongated items drawn through them. Each sleeve
initially has a high strength pull tape within it. When it is
desired to install an elongated item within the duct, the item is
attached to one end of a pull tape of one of the sleeves and the
pull tape is drawn through the sleeve (the sleeve being held
within the duct), drawing the item with it.

In view of the significant lengths that ducts may reach, it
is necessary to have the capability of splicing the protective

sleeving end to end to ensure that the length of the sleeving



10

15

20

25

experienced by the sleeve during a pull through a

duct. In any event, the splice nust not inhibit the
w@biosito2p5Df the sleeve to expand and acconmpdeCEUSIV04/015074

el ongated item nor should it inhibit 10 the notion

of the pull tape through the sleeve. Summary of the

I nvention The invention concerns a kit for adhesively

splicing porous _sleeves together end to end using.a .
exceqieidif & SRS V. F BiTient L1 N GRTTEDE goitt glproplice
have %Wecé%&qlcg soa%ﬁé@«?v%asl Residd achddr Widi ru@@ec@gyile

a second sl eeve. s brings an outer surface
strendith afe BSlealedvrs o wrjayamemvaid then smiare sipfaiges a weak

13nk e posecond sl eeve over, 2 predet eri ned Lenguh;  The: .

tensSWSHAd iy thigual zoneowef ietidy. tAlcernately, the
predeterm ned | ength. The kit conprises a non-porous,

splic shaidhevrerbrieanst e Wanstdhehat pieednaie tension
expe etn!HeQi gg/te t%e S f%%@%ﬁ%%%ﬁﬁ lglcﬁl}lct?.verln any

e pre erm ne rane serves as a
eventhargieersdlao a emestt ridte iadhdsityecHa arbilpieneto@tilng sleeve to
t hrough the one sl eeve.. This avoi ds bondi ng t he

expany Sgfb S IVLRAAS 13k ST S Priet Rt abisy Tonir afdhiPit

he nfRYH $85 e AL el ANgAH adhAdilg e tJd
he substantially%aﬁthin the one ~ sl eeve. WD 2004/ 102057

PCT/ US2004/ 015074 4 The invention al so i ncludes a
Summrreth tfe Iééﬂnm an end of a first porous sleeve to
orous sl eeve. The nethod

cErirSem it diiserdls o Aiprivt g Vel PEFOUSing porous
slee*\{r;ssn?’q%%eah% (eBrgd ItnoS eer:r}éIl nl?sitr{]ge anefnlpgv?a%elew aféplllensjfx?ee . eano effect
the splice, a portion of one end of one sleeve is positioned
within one end of a second sleeve. This brings an outer surface
of the one sleeve into engagement with an inner surface of the
second sleeve over a predetermined length. The adhesive bonds
the sleeves to one another substantially within a zone defined by
the predetermined length. The kit comprises a non-porous,
flexible membrane. The membrane is positionable within the one
sleeve and extends substantially over the predetermined length.
The membrane serves as a barrier to prevent the adhesive from
penetrating through the one sleeve. This avoids bonding the
sleeves closed at the splice. Preferably, the membrane comprises

an elongated tube sized to fit substantially within the one

sleeve.
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porous sleeve; (C) inserting the end of the first
porous sleeve within the end of the second porous
W@ b@enao0sher eby engagi ng an outer surface of PEEUBI0$£015074
sl eeve with an inner surface of the second sleeve in
10 a zone extending over a pyedeterm ned | ength; and
(D) applying adhesive betweenh the first and second

eeves throughout fhe zone over,.a region overlying
THES HEMT R (0 AHHGS R ARSI (Fe T2 L1l end of a
firstS erh S| SRVEBE 1 O ANPtdera sddn@deshye &leve. The
penetrating the non-porous nenbrane. 15 The nethod may

methqd, T isre udee tHeet epf of appl yi ng pressure over

t regiQn 4. ' AC ' ' | ed. Wen the
s‘:@e@%"g&e&%&)@? ;i?)org?%?e%%%/seé‘:\ onga ed itens within a
dimt , dtreesyr-tsidd disy enemiirdre tviipghipositd anedl oW tdhd first

themto facilitate placenment of the elongated item
POroyy thiSF\e sl eeve. At 20 the splice, each sleeve will

have aRshsGd e PWdg t@ﬂoech@rﬂxtéi@ peo%TLLsi tssalpeeévé;}efitsthin the

be joined to one another at the spliCe. ent
end ahdheddiadand gfondves stlepsroftaighngerdeeying lat apecef surface

one.. sl.eeve to th ull tape of the other sleeve and ,
Of C RN e " TR g VT S I Tad bR Heeve in
a zondldxtediEn ARt dMe EHR AN Mhh adhesi ve is

applied to ensure that the pull tape is not adhered

t(@)onerHliRe ey pPativeerdids id.r W0 a2ED4e020b Bleeves

R S2Q04/ 07 The, j:nvent| al so .i.ncl udes a
o et ve S Rovt Fomor o vy v e ey cne
adhesdfrea aplhanrdnigt yehef fimser laark ¢ dddmimeslteares mRITRelsS ardditer,

first segnment having .a first open end. A non- porous,
the adh@ﬁll?ﬂee 1AL 156k it MSER OIS R8N open
end

The method may further include the step of applying pressure

over the region to which adhesive is applied.

When the sleeves are used to protect elongated items within
a duct, they will have a pull tape positioned within them to
facilitate placement of the elongated item within the sleeve. At
the splice, each sleeve will have a respective pull tape, and the
pull tapes must be joined to one another at the splice. This
entails the addition of the steps of joining the pull tape of one
sleeve to the pull tape of the other sleeve and positioning the
membrane between at least one of the pull tapes and the region
over which adhesive is applied to ensure that the pull tape is

not adhered to one of the sleeves by the adhesive.



10

15

20

25

5 of the first segnent. A second segnent is fornmed of
a plurality of interlaced filanentary nenbers. The
w@e@aneosegnent has a second open end. The fiPGI/USME#H015074
end of the first segnent is positioned within the
second open end such that an, outwardly facing surface
of the first segnent engages an inwardly facing 10
rface of the cond ;ﬁ%%ggt over a.$redet rm ned o
Byt H B S & S SIS Vet 5V RepbsFYRgcomprising a
firstbedapet htoamdaed £l y wnded Tecy | et o T ACAN9F1 1amentary
surfaces. The adhesive is confined to a region
membeyes i e Bl tdHe FRIARHhAFNDohIEL T9e eefeend. t oA onen-

pozo 0 b8 AL B3] B S0 Ol A0S O R FLUE o enc

of thy dliecdt weglatve Jeosdmrirsd asemieh g ¢ of ddieed NWEN i®hurality
., Figures 2-12 illustrate steps for splicing protective
of IFNAFLeS dgnetit P it obrBiITLTD t HeG MRIRTOSedfeeRE has a
secork? Spiiiénd i smie | onald uidaleve 4 anal yﬂf&t@éﬂ%ﬁeﬂ; is
line 4-4 of Figure 3; 1 Figure 10 is a longitud na
positsientadnal thirewheakeeratd lapen khd udf tRaguran Qutwardly
. Fiqure 11 is cross sectional, view taken at lin ,
facing S THCe S MR 50; SHRH G PEaEE T (1ot TR, facing
surfaydlartine sdrawe Sammt fdam Vg r &dafueniSRHENSgth of the
spliced together. WO 2004/102057 PCT/ US2004/ 015074 6
seqnendisyi | A BERESI9te o cterdfs EfhatwarrEnrdwli peiardly and the
. {~Qur. A4 a ki I 4 ci Rrotective. .
i ] MRS Tl e e H RIS o8 ¥ Segion
definpdefer adiley reoiprargesral bonds the segments to one another.

Brief Description of the Drawings

Figure 1 depicts the items comprising a kit for splicing
protective sleeve segments according to the invention;

Figures 2-12 illustrate steps for splicing protective sleeve
segments according to the invention wherein:

Figure 4 is a longitudinal sectional view taken at line 4-4
of Figure 3; (

Figure 10 is a longitudinal sectional view taken at line 10-
10 of Figure 9;

Figure 11 is a cross sectional view taken at line 11-11 of
Figure 10; and

Figure 13 illustrates a protective sleeve formed from two

sleeve segments spliced together.
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rel ease liner 12, adhesive 14 and an adhesive
applicator 16. 5 Release |iner 12 conprises a
wa@adpsiieaesi al | y non- porous, flexible nmenbrane BEI/US2004/015074
preferably forned in the shape of an el ongated tube
20. Tube 20 has a length ZZW?nd awdth 24 and is
sized to fit substantially thin a protective sl eeve
bed bel ow. Clher release l'iner 12
or S R S e e By .EEheet or a
%ﬁre‘a_l.v'lr@l@stfﬁé‘@ééea f]@lifj 10”55&* déﬂt&.éi’i@g bﬁ?fcl)(té@tlve sleeve
ack layers. The material conprising the ease
segmemtrsertqc_:setsnmstenﬁ itz Igndhon- I@dlr ols m%eral@lsacctomr@ses a

barrj.er a not .,al l.ow t eS|ve top rou
releqif¥ "Tifia ot er i 1 T F Sihiols BEEHARAE e

as 15 pol yet hyl ene, pol yet hyl ene terepthalate and

polytetrafluoroethylene as well as other polyner

mREas8 sl vt 1S PaIsiissn é@%ﬁrﬁ%mlspmwmm@z
fLexipllq o Y Belf ot iHondly SIS Bildh e R

elongartedeahilve 20 eevRulse@ieitess teoodedrrsth 20 aantor diindge ®4 and is

. he vention is shown in Figures 2-12. Wth
sizeq dip o R TP G LY WG ST SR sitents DR 2B

descrt:L‘ibetH3 dOidied e PreSaially JOrdmet of i ddit efd aged reasibie,
| amentary nmenbers 30. The filanentary nenbers my
for eb@mmlmf id cerfantls ffdrateﬁrﬁetpoixyraer@mma\asnm)a orgverse fold
.pol yester, | yet hyl ene, pr | ene and
provilBaP T i et A e ety | S et AT P the
releadRAViiiger and duissdaidrstleeorBdbfoddhesaeayecd ad tadd a
por05|ty to the sleeve segnents 26 and 28 that all ows

barrigie@nt Mt fdHeN sy adhmrdae d¢ ds @dated v fthe

Pref%%@%&ﬁ%%ﬁlﬁﬁ |dyRdifd 10 MR Q04 A28/

polyethylene, polyethylene terepthalate and

polytetrafluoroethylene as well as other polymer materials such
as polypropylene or other polyolefins. It is further preferred

that the adhesive 14 not bond to the release liner 12.

The method of splicing protective sleeve segments together
according to the invention is shown in Figures 2-12. With
reference to Figure 2, two sleeve segments 26 and 28 to be joined
are preferably formed of interlaced filamentary members 30. The
filamentary members may be monofilaments formed of polymers such
as nylon, polyester, polyethylene, polypropylene and
polytetrafluoroethylene. 1Interlacing is preferably by weaving
and the interstices 32 of the weave impart a porosity to the
sleeve segments 26 and 28 that allows them to be adhesively

bonded as described below. The splicing method is not limited to
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woven sl eeves, however, as other forms of porous

sl eeve may al so be spliced using the techniques
wale®anoded herein. Sleeve segnents 26 and 28 aPE&T/US2004/015074

flexible and resiliently biased into a flat

configuration. This configungtion facilitates 5

drawi ng the sl eeves through a duct and conserves space

therein. The sl eeves expand outwardly to acconmodate
wover, EISETES: QPTTERR 28 debics chfiiaht © D@D HFeYE may also
be spleMeed asPecd | Mee PldhlApess tes@tb 3P Adad; fust be

joined together before the sleeve segnents are
spliced. The pull tapes allow an elongated itemto be

Q e ctive ve once the. sl eev
?gélaél/grk aﬁ@ﬁ% a‘ztéﬁI urg({ ?‘i%safdees%%)gjgbof Apove. =5t Lenely
biasdtdirtionalilgt daefiensegioi s 2fhan ko8 jiva eash feyelitates

Vvisihble identifiers extending along their |[|engths. .
drawiggftdie i irevaie Gl ierdiGh % WS IHIeR Fraw diherein.

The LRASA N8R JNdlar@ AW Y Hd sy es, 1o ahtC%d oJ'ftem.

differentiated 15 from'one another at opposite
a duct. A splice may be made during installation of

€ or_nore rotectiv eeves Wthin a duct. For
oo ool it o St QS & R i gt tapes 34
and 320 disd eI ikd edided exdRthdhudyanheEdids dWdoment s
then drawi ng of the sleeve segnent 26 through the 2

are spidicast | Be maltledamsicorsd Jovs send1381dasalt awren o be drawn
throﬁ%e.t%%cbro%%&%? s?%%v%o o?fcels’ltt%eevte%lZee rgeq_ts zi%ﬁlqtzalled in a

icedto en r aw nto uct “of

duct,praet etdord Iedce ebevenowreipricsiald se @Rt s sanat 286 and
may be repeated as

is resuned, and the splicin .
28 mays sacha ARV LS itHe POSTECTIRE S5 ISERRHaY adimictithric
length@Not Ao 216Xt el LouglE the entd e dyct .+ M) of color-
2004/ 102057 PCT/US2004/ 015074 8

coded lines 37 that allow various sleeves to be differentiated
from one another at opposite ends of a duct.

A splice may be made during installation of one or more
protective sleeves within a duct. For example, if the length of
protective sleeve segment 26 is insufficient to extend through an
entire duct, then drawing of the sleeve segment 26 through the
duct will be halted before its end 38 is drawn into the duct, and
the end 40 of sleeve segment 28 is spliced to end 38. The draw
into the duct of the protective sleeve, now comprising segments
26 and 28, is resumed, and the splicing may be repeated as
necessary until the protective sleeve has sufficient length to

extend through the entire duct.
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In making the splice, as shown in Figure 2, it is
preferred to first trimthe ends 38 and 40, naking
wo b@aiieeare and elimnating frayed or unraveP@rus2004/015074

filanments that may snag an elongated item or pul

tape being drawn through the8protective 5 sl eeve after

installation in a duct. Next, as shown in Figure 3,

the release liner. 12 is |n erted. into one of t he,

S G L it DU 4" HHESHS of o1t bal gPRpEerred
to f0fst itheim lhé Seddbes @i £, hsk£:0d delerh | §budPe and

conformto the flat conflguratlon of sleeves 26 and
elimirmtigenfray e URrapee@ ol heameh it it shaedsneg fan

ctondfh 1 0 UDStea U SRS, SRS

sleewairaftmdsi it Jd tidrapen 36 dwudgd. | Neos, ta@rmﬁbvhﬁ‘tmeﬂhgure 3,
it. and the inner surface 42_of sleeve qggnt 28. The
the felRasi 19k eieribh YPspoRd 611 1R IS 1 Dh ¢leeve ends, for

examﬁl@erérﬁﬂ At o end (40 M kb bty 1o 4 r@lfhég(tﬁ’ldiglgt% 20 which

fromthe 15 sl'eeve segment as shown in Figure 5
is falsleshdidmt rtCFICg?uITEDI&I;l tpul the alblats&orsfn}mimﬂchdzm qzxffjlskleeves 26

and Zttfﬁpe ‘@’befr} cfegani onttdﬂg %O%Bathe%l J% segéhrou%};t
mthﬂra@ﬁi @bsr.traa{tﬁramblyy effecied dyearKnhgiht Prad efdblys. as
"fisherman's knot" 20 or a "doubl e bl ood knot".

~best F%fé}ym dft e howhmdare 3hserreapgiuchd mikevape 36

and 1%?%tolr?%18ed 'B Q:v\?e%ql %Q: gnélt%'levelrﬁqeeg{reﬁr 0 e r?ﬁ{ gorte sleeve

ure , care IS e

segmesTis k. t IEte tﬂiﬂaé(m:ﬂ :|.454 pmﬁémgolt}heabcmﬂ l6 tﬁpﬁ&sB‘llcﬁ‘[gi and is
s. inserted deep.into se nent 26 so as, not 25 to

insexbad ini and 1 e, BT st TR the

slee\féﬂ%méﬂ% RIWiewd Nty %Qu%f 5sl eeve segnent 28 is
then inserted into end 38 of segnent 26. Care is

taken at this step to align the
Next, as shown in Figure 6, pull tape 36 is joined to pull

tape 34 to ensure continuity of the pull tapes through the
spliced sleeve segments 26 and 28. Joining of the tapes is
preferably effected by a knot 44, preferably a "fisherman’s knot"
or a "double blood knot".

Preparations are now made to insert end 40 of sleeve'segment
28 into end 38 of sleeve segment 26. Before insertion, as shown
in Figure 7, care is taken to ensure that the knot 44 joining the
pull tapes 34 and 36 is inserted deep into segment 26 so as not
to interfere with the subsequent splicing operations. As shown
in Figure 8, end 40 of sleeve segment 28 is then inserted into
end 38 of segment 26. Care is taken at this step to align the

vigible identifiers 37 with one another and ensure that their
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visible identifiers 37 wth one another and ensure
that their WD 2004/102057 PCT/ US2004/ 015074 9

w0 deatiofoyi ng features, such as color, are the BEBS2004€15074
two sleeve segnents initially engage one anot her over
a length of about six |nch§§ After the initia
insertion of the segnment end” 40 into 5 segnent end 38,

oot SPERS, 20 AL LS BLIOLEE me e

slee RSB 5 ZONE- J.é'f@l Sé’k%%bé Norkd BHE ey THELNYageNROL of

zone 46 has a predetern1ned | ength 48 of about 3 t0
about3. &% righedses The drawi ng away of the segnments all ows

the tube 20 to be arranged flat 10 within them and

establ i shes the engagenent zone 46. Preferably, the

| ek e ofndtieel 2thdsrisieh dhathd haednkhe: ext@nds into
about an inch beyond either side of engagenent zone
segmery:; qrﬁi tHe éﬂb%g%?@?ﬁn g otfe, 2nE TS MEVERYjuFEem one

aHOt e I nner SUI‘I} %%0 #g}é\s;éeﬁgée&gn%i%g tanlﬁgﬁgg&}% zone

46, sthmm 2h ehigages .Cihe Thenesngagdmene 42008 &4 deve segnent

pred §8. n’il,Wt lreﬂefgglfnce a%g%%totgl%re 9,. the gghi&e drawing
away REt WeRn ddimsleeves A6 auk 3&pd rpughal éf:‘u{ean%ed flat

engagenment zone 46 over a region 46a overlying
mthﬂtrubfélem@ arfthee el shee s diee eengagenfdntstzam Secomieferably,

the n ec‘heszi oogq%;gone ZeHIOJLShesruc ut haqcesc nOt ‘%enet ral edst, ha%:)out an

porous nembrane t I‘I ses

inch pj“engcﬁfd ed At s e If aerdtgdyydpadrit wné 145 . em”l(ytﬂ@aéngagement
prOV|des t he advant ages of quick curing at room

zone t @fpétaftty rSéiowa’bsﬂtn B &bl bitthe PuliRgEWomia o of sleeve
t. t f i
segmecﬁi{yet RIS vu%ﬁ RS- ﬁlzﬁ%{dﬁeszt qu sql.seeve segment 26 and

acetate
the tube 20 engages the inner surface 42 of sleeve segment 28.

With reference again to Figure 9, the adhesive applicator 16
is next used to apply adhesive 14 between the sleeves 26 and 28
throughout the engagement zone 46 over a region 46a overlying the
tube 20. The adhesive adheres the first énd second sleeves to
one another but does not penetrate the non-porous membrane that
comprises tube 20. The preferred adhesive is a two-part acrylic
epoxy that provides the advantages of quick curing at room
temperature, post-cure flexibility, high bonding strength and
inertness to various fluids. Polyethylene vinyl acetate hot melt

adhesives are also feasible.

The adhesive is preferably confined to the region 46a of

engagement zone 46 and is applied between the sleeve segments in
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25 adhesives are also feasible. The adhesive is
preferably confined to the region 46a of engagenent
waome/1d95and i s applied between the sl eeve segPE€NUS2004015074
WO 2004/ 102057 PCT/ US2004/ 015074 10 a plurality of
stripes 56 on both sides ofl%he flattened sl eeve
segnment 28 as shown in Figure 11. Stripes 56 are
r ef er abl aral lel and oriented | engthw se. al on he
= pIEELEER Cad e hRLBeA T 08 PR 8 e P o Pt Pifes "S1ceve
segmSEYNEDt $s t Showiein expardabl e aperbodd ex6 bhecaprbbherably
splice. Care nust be taken not_to apply adhesive _
Parabﬁ%%r@l@h%“e%‘é@ﬁ bngHewi ¢ ea bong sklee Fphaeee 9yegpents. This
. ' ong i th | ee C
oriefifl P OU FleRLe YFalolT e 0L BN, Plaldnge ana
flexibmsatbetheespl hesn anchbondsssl|leeveakaeghent t26apply adhesive

sl eeve segnent 28 over the region 46a of engagenent (10
beyo‘}(%)n %@X’g%m'f a‘?:%l Fht e st i biRT ot BT e hd) abhedy9ed Ponding

eithdEIYREDN,d "o iRl LEVE SSENEN S, &N eNRGEHEALs Hhathfe of the
sl eeve surfaces, it is advantageous to apply pressure )

sleevw eveqiimnohgaydmesitve et ohlowhilse tweer opivemi @nd | onds sleeve

acc l,ish by a cla 58,as_sho in Figure 12.
sean P 1 e ST Rort ] HEEt o The' T bri a0 by engagenent
zone e4@ager®ntadbl ziedee 46 sttt ithst pevent etk fddesive between the

penetrating entirely through the sleeve segnent 28 by

sleeq St anghi MPERCHE Qf Heire | ekeelirrl sprevents ihels

. . < h ' _

sara BB 18 R IR S S UG 0. e

is cdmvanentanotdasroml Aiddrbyt e cdhgsidEe aurdsowrasis oivure 12.
} [ Fi gure 13, the cl am 8 may be renoved and t he

sincq khe fiferaie W il Tred ko hng Gead e Afods, Sigrgement

zone AP SN S SAME SEUTRIN 2B @f 28 dYi ReJ esiBthh the
sleeve segment 28 by the tube 20, which acts as a barrier and
prevents the adhesive from bonding the sleeve segments 26 or 28
closed. The adhesive only adheres the sleeve segments to one

another.

After the adhesive cures, as shown in Figure 13, the clamp
58 may be removed and the pull through the duct of the protective

sleeve, now comprising sleeve segments 26 and 28, may be resumed.

The splicing kit and the method according to the invention
provide a way of reliably forming strong sleeve splices in the
field which ensure that the spliced sleeves will remain open at
the splice and permit the eventual insertion of elongated items

within the protective sleeves.
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The splicing kit and the nethod according to the
invention provide a way of reliably form ng strong
W@ b@ena20splices in the 25 field which ensure PORUS100€015074
spliced sleeves will renmain open at the splice and
permt the eventual insertigg of elongated itens
wWithin the protective sleev WO 2004/ 102057
PCT/ US2004/ 015074 11 CLA Hg¥h is clained is: 1. A
kit for adhesively SplICI gﬁ ous sl eeves together
end to end using a flowabl e adhesive, a portion of one
end of one 5 sleeve being positioned within one end
What dgfs & lgeemd isl:eeve, an outer surface of said one
sl eeve being engaged with an inner surface of said
second sl eeve over a predeterm ned |length, said

adhesi v thardt ngirsaiidrslye exdls dimgpnewnot heleeves together
substantially within_a zone defined by said
end 5 et et d |eRyaP i asttveaid i QF @f gnd of one

sleevké b S, o%ﬁ&cﬁh&%m{lqy%né | Rl dresduang, s vk,

rane "bel ng positionable wthin said one sleeve and
outeIE)S‘Lea'ﬁhcrEg oﬁtﬁwtdarmqealdlg,ea)xﬁerbe;mgj pradm@ i ttedhn inner

Surfalg%n?j;gcﬁ?elﬁ [asgleq’?e\%?g):@n asa rrler togn]gr eﬂn said

adheShREWOndiNZ sl Kidl REEQY HNGrid a@lcﬁdﬂ@rl s SlaiA within
menbrane conprises an el ongated tube sized to fit

a zor@b?ﬁfame@alhyy @ ichinredefiarmmed | lesgth Fo pfdqct said
accordl re S} Q§§
Spllce'I eng gr eé‘t%"ﬁjrmszm C;rpéjzoqilog'}% ne%%{ eng% th said
membrArkd theGRP e ig: itan B 1ad rwﬁl;hmgaeud] @ O s aed iextending
substantially over said predetermined length, said membrane
serving as a barrier to prevent said adhesive from penetrating

through said one sleeve.

2. A kit according to Claim 1, wherein said membrane
comprises an elongated tube sized to fit substantially within

said one sleeve.

3. A kit according to Claim 2, wherein said elongated tube

has a length greater than said predetermined length.

4. A kit according to Claim 1, wherein said membrane is

comprised of a synthetic resin.

5. A kit according to Claim 1, wherein said membrane is

comprised of polyethylene terepthalate.
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conprised of a synthetic resin. 5. Akit according to
Claiml, wherein said nenbrane is conprised of
w@ologableyt ene terepthal ate. WO 2004/ 102057 PCT/US2004/015074
PCT/ US2004/ 015074 12 6. A kit according to Caim 1,
further conprising said flg?able adhesive. 7. AKkit
according to Caimé6, furth conprising an adhesive

plicator. 5 8._ A nethod of splici an end of a :
fr st poro e TSRS 16 G dhd of 3 SCorfPs e said
flowadRe\wWihesAlvk et hod conprising the steps of:
provi di ng a non-porous nenbrane; inserting said

menbrane within said end of said first 10 porous

iy AR R b T 6 el AR RS

adhesgBRgagiprd iamtmrt.er surface of said first sleeve with
an i nner surface of said second sleeve in a zone
extendi ng over a predeterm ned | ength; and 15 applying

adhesi y& HRiyesn s%ﬁ.ii%ifﬂgr sin ahh Qﬁcc?qufisfu.ls_ece\ﬁﬁﬁro%s sleeve to

t hr oughout sai d zone over a region overiying sa
an emedr ansecaid pcadives isleattherdaigl swthdd resmanicsing the
e se&gnd sl eeves to one another, said adhesive not
StePHéhet rating sai d non- porous membrane. 9. A net hod

accor i it rld a M- gardlie mdniaddi;ng the 20 step

of applying pressure over said region. 10. A nethod .

accor dinfFrtd g Fand mepfeesien Wi fipstsgid 1eng ffe gasid first
poromféoséltée%%d within said first sleeve and a second pul |

inserting said end of said first porous sleeve within
said end of said second porous sleeve thereby engaging an outer
surface of said first sleeve with an inner surface of said second
sleeve in a zone extending over a predetermined length; and

applying adhesive between said first and second sleeves
throughout said zone over a region overlying said membrane, said
adhesive adhering said first and second sleeves to one another,

sald adhesive not penetrating said non-porous membrane.

9. A method according to Claim 8, further including the

step of applying pressure over said region.

10. A method according to Claim 8, wherein a first pull
tape i1s positioned within said first sleeve and a second pull
tape is positioned within said second sleeve, said method further
including the steps of:

joining said first pull tape to said second pull tape;

and
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tape is positioned within said second sl eeve, said
nmet hod further including the steps of: 25 joining
W@ a00d/160306t pul | tape to said second pul |l tapepCT/aszoND5074

2004/ 102057 PCT/ US2004/ 015074 13 positioning said

menbr ane between at | east ong of said pull tapes and

sai d region over which adheSive is applied. 11. A

nmet hod_according to aim.g8, further includjng the .

Step TIPS et S e HA el ‘ahaleey e of said
pull segod sl@evesd Bededorevsaivhi diseidhedid ePs dPplfed.

met hod according to Caim8, wherein said first and

second sl eeves each have a visible identifier

o endi Nl Ydag Ahel e Oty $a1 A MBIA0G SRR e
including the step o alTgning said identifier on
step sal ddtitristg sdaeiel eervdd o Sagali A Edientardd exaioh seddhd sleeves

second. s| eeve., 13. A protective sleeve conprising: a
befo??r%ﬂ“%éﬁﬁﬁﬁt¥Qﬁrﬁﬁﬁ£f a plurality of interlaced

filamentary nmenbers, said first segnent having a first

open end; a non-porous, flexible nenbrane positioned

Vi hi i gegtdhod Bdgoriinpeir didiim Seodmrsigymatd first and

fored of lLural ity of. interl.aced . filanentar
Seconrfé;r%l‘eeere{ess %agcl% £a ond as%lnselkl%alﬁeﬁgt 5 second ¢ %Jr{lg
lengtan,ses ailtbAddIsdnopedh e thdxidty MOSiHdonett Mditid e Gstep of

second %fﬁggsnd such that an outwardly facing surface

[

aligrgmas fad nigldgnton AR ichdedgest &l sawmrdlyn ferddg
identSWilAC &Pl 53 L REGRNE SRYAENt over a predeterm ned
| .

ength of said segnents; and

13. A protective sleeve comprising:

a first segment formed of a plurality of interlaced
filamentary members, said first segment having a first open end;

a non-porous, flexible membrane positioned within said
first open end;

a second segment formed of a plurality of interlaced
filamentary members, said second segment having a second open
end, said first open end being positioned within said second open
end such that an outwardly facing surface of said first segment
engages. an inwardly facing surface of said second segment over a
predetermined length of said segments; and

an adhesive deposited between said outwardly and said
inwardly facing surfaces, said adhesive being confined to a
region defined by said membrane, said adhesive bonding said

segments to one another.
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an adhesi ve deposited between said outwardly and said
inwardly facing surfaces, said adhesive being confined

W 200a/102067i on defi ned by said nmenbrane, said aPtiEEB2004/015074
bondi ng said 25 segnents to one another. WO
2004/ 102057 PCT/U82004/0150§Q 14 14. A protective
sl eeve according to Cdaiml wherein said

f|| ament ar nbers are interla e Vi n .
ot och IS I SRS A B0 S Ak n afhpin said
fllaﬁéﬂ@mnt@mbé@wes 1W1a&aadrmapfwéaamfgs 5 16. A
protective sleeve according to Claim 13, wherein said

fHammtmyrmMmH;mefonmdfrmnanmenal

ect.e r {-S4.i .
yespf gvgc[ 50 yg%qysﬁl'eé;éé{?e 5o yprft%:.aﬂ?etg;e dﬁyalgl[ﬂ 13, wherein said

filamyﬁqanyrmﬁﬂhﬁﬂgxﬁdmpnﬂne rohdfiA gmenttect i ve sl eeve
according to Caim13, wherein said 10 nenbrane
conprises an elongated tube positioned substantially

ClQAXi @sllﬁea%ééulw&@lcéévé satccscﬁm@ ol &1 AMRIOl eGihtin said

sl eeve according to Caim1l7, wherein said elongated
fllametm@ﬂmsn@nb@mtarmgrm@d throm Sainh fidel e eried from the

group 03%51stlng of nylon, polyester, polyethylene, polypropylene
and polyvtetrafluoroethylene.

17.° A protective sleeve according to Claim 13, wherein said
membrane comprises an elongated tube positioned substantially

coaxially within said first segment.

18. A protective sleeve according to Claim 17, wherein said
elongated tube has a length greater than said predetermined

length.



