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CONVERTI NG SI NGLE CHAMBERED TO NULTILCHANBERED CONDUIT. The.present

I nvention relates generally to a conduit assenbly utilised to h ok ¢y
fibr ptic cable and, in particular, to a nethod of convertingggﬁguggflﬁ“QD
cha@ééyed conduit into a nmulti-chanbered 5 conduit capabl e of housing a
pluratity of fibre optic cables. The use of tel ephonic comunication is

i ncreasi ng-t hroughout the world. In the past, as. tel ephone use increased,
additional electrically 10 conductive cable was installed to acconmopdate
the increased demand. In nost netropolitan areas, cable used in the

t el ephonic industry is typically placed in underground conduits. generally,

t he underground conduit is an annul ar cross-section and 15 Is forned of .a

plastic material such as poCONVERTINGOISINSLEf CHAMBEREDe. A conduit f or ned
of a plastic material has sgﬁihﬁglig;ﬁ@h@ggggggbégggag_ude: (1) a high
strength to weight ratio, ( ' ' in providing a

noi sture- 20 proof environment for protecting the cable, and- (3) the
plastic material of the conduit is inert and therefore has a | ong

life-cycle. The increase in teleghone use in _certain highly popul ated areas
has made it econoni cihefBregpatoinventiop,sad atesyarnesadd Ycdeénce sone

significant andcengansi ¥eseémBlyestin ilded tednolket BANFIbki BPtic
cable and, in particular, to a method of converting
a8 single chambered conduit into a multi-chambered
5 conduit capable of housing a plurality of fibre
optic cables.

The use of telephbnic communication is
increasing throughout the world. In the past, as
telephone use increased, additional electrically

10 conductive cable was installed to accommodate the
increased demand. In most metropolitan areas, cable
used in the telephonic industry is typically placed
in underground conduits. generally, the
underground conduit is an annular cross-section and

15 is formed of aplastic material such as
‘polyvinylchloride, for example. A conduit formed of
a plastic material has several advantéges which
include: (1) a high strength to weight ratio, (2)

w the conduit is effective in providing a moisture-

20 proof environment for protecting the cable, and (3)
the plastic material of the conduit is inert and
therefore has a long life-cycle.

The increase in telephone use in certain highly
populated areas has made it economical for the

25 telephone companies to commence some significant and
expensive changes in the mode of transmitting



2’ |nfornat|on tel ephonically. As nentioned above, the conventional nedium
used for’ conductlng t el ephone nmessages has been cable forned of a pIurallty
of individual“electrically conductive wires. Many 5 extraordi nary
_developnents have been nmade relating to increasing the efficiency of the 0])
t el ephone system by |ncrea5|ng t he nunber of messages which can be e
conducted over a single wire. However, there are manifest limtations to

t he :use of conventional, 10 e]ectrlcallyzconductive wires. Recently, the

t el ephone conpani es have had an additional option to consider when

eval uating the paraneters necessary to expand a-given systemto neet the

i ncreased demandsinfdzeeiapttelephonital 1yi esks tmehtioned abealte.n@hposm bl e

opti oW Fibre Oh‘% \seggpopg%tﬁgtrgf?ﬂf&“ eﬁﬁa%c‘jaqu ?&/%tlte'p% ngnf or mation

by utilising lig nerg r an e the conveyor
of the informati mssmwahebwvammb%sf@m%ﬂ iafi & pdur@lityi ofe optics is

the inoreased rapigliiyyiia thé s8ctpieprly eBnagesPie G aaa { maryand the

i ncr eased quanta o orna I on can be transmtted hin . a given
cross-secti 8nal aﬁ’éfa‘?"%fé#"e#’b)f ede‘éﬁlPH@eﬂB? nhave heen mapde, rejeting

exi sting tel ephongy Gﬁmi%éﬁc*éprﬂhe effichnty lof AN telephdtie lsysitear ease
the capacity, theb under gr ou
y increasing the number of messages which can be
conducted over a single wire. However, there are
manifest limitations.to the use of conventional.

10 electrically conductive mires.-

\y; ' _ Recently. the telephone companies have had an
additional option to consider when evaluating the
peremeters necessary to expand a- given system to
meet the increesed demends.._Fibre optics has

15 ;presented an interesting possible option. Fibre
optics can be soccessfuily used for transmitting
informecion by utilising light energy, rather than
electrical energy, as the conveyor of the _

- information. Among the advantages of utilising

20 fibre optics is the increased repidity in which
informetion can be trensmitted and the increesed
quanta of information which can be transmitted

] within a given cross-sectional area.

: Therefore, at the point of time when the
25 ~existing telephone cable network is at capacity and,
in order to increase the capacity, the underground
duct network would have to be repleced. fibte optics
becomes a viable elternetive. Since the physical
characteristics of fibre optics are different from
30 electrical cable, different handling and .



duct network woul d have to be replaced fibre optics becones a, V|able
alternative. Since the physical characteristics of fidbre optlcs are

di fkerent from 30 el ectrical cable, different handling and 3.
i eabllatlon methods are required. For a nunmber of reasons, it is

cohsT:dered beneficial to house fibre optic bundles in'discrete housings
rat her than the conventional single chanbered conduit used to house 5

the previous electrically-conductive cable. According to the invention, a
net hod of- converting a single chanbered conduit to a multi chanbered
conduit conprising the steps of p05|t|on|ng a first '‘and second insert

section, each 10 ..including plurality Iongltudlnally ext endi ng Phs
havi ng curved’-%%u??héétpaf't F‘Sﬁé"’&ﬁd azes i"HPHéradpl Jrex ia ynum %R)eRfed apar t

coextensi ve chgadens, it DeCloniP@ed Msdmdf Edl Pto Cha.aée rﬂm i nsert
fongl tudi nal 19P 5T An e nale. Juakgete BoupAGRE TRENRE hAR AT such ¢ nat
at |east one eénvéetianzddsbnpde shaimbezedocbndust desedi ty Hdwse ndi vi dual

the intSrnal ' %%%ﬁeugéem”ﬁlﬁé’ﬁ%%f#%t%%*i‘ﬁ“‘c}“’if rﬂéf’ﬁf’ZL;L Rgo?“{ he | nsert
assenbly into the single chanmbered conduit.

According to the invention, a method of
converting a single chambered conduit to a multi
chambered conduit comprising the steps of:
positioning a first and second insert section, each

10 including a plurality of longitudinally extending -t
walls having curved surface portions ‘and defining a
plurality of spaced apart coextensive chambers, in
‘back-to-back relationship to define an insert
assembly; positioning one end of the insert assembly

15_ into an internal longitudinally extending passageway
of a single chambered conduit such that at least one
of the curved outer surface portions defining the
individual chambers is in line-to- line contact mith
the inner supporting surface of the internal

20 passageuay..and_feeding the desired length_of the
insert assemblylinto the single chambered conduit.

In the accompanying drawings: VR

Figure 1 is a perspective vieu of a multi-
chambered conduit insert;

25 Figure 2 is & cross-sectionel vieu of the _
conduit insert illustrated in Figure 1 taken along
line 2-2 thereof; '

o Figure 3 is a perspective view of typical
installation equipment for the conduit insert '



In the acconpanylng drawi ngs: Figure 1 is a perspective view of a nulti-

chanbered conduit insert; 25 ° Figure 2 is a cross-sectional view of
the conduit ihsert |IIustrated in Figure 1 taken along line 2-2 thereof;
Flgure 3 is a perspective view of typical installation equipnent for t
conduit insert 4 illustrated in Figures 1 and 2; and Figure 4 is a ii )
sectional view of the conduit inserts illustrated in Figures 1 and 2
inserted into an existing duct in back-to-Rack relation. 5 Fi gures

1 and 2 disclose the conduit insert 8 which includes a pair of spaced apart
| ongi tudi nal |y extending chanbers 10 and 12. The chanber 10 is defined by
an arohed-shaped.Qauestwatbdl6naﬁdgarbstnoandazh éﬁdextendlng bet ween t he

ends of the 10 arche 6 i t h fined b

an arched-shaped out ergwgquezgg %ndé éﬁf\;\'/apﬁe% ex % ngds"b ween thg
ends -of the archednagrts2d]l lniahrated Bétﬁésnraﬁd1typdc&I1w8¢mt%@r%nthtI1 15
the chanmbers 10 aEﬂ existifg BBE%rHﬁdbiEﬁ-%BaBHER té1atfGnshanmber 14 is

~defined by an arc ed outer wall a configuration S|n1Tar to the outer
5 - . Figures 1 and 2 diSclose the conduit insert 8

which includes a pair of spaced apart longitudinally

extending chambers 10 and 12; The chamber 10 is

defined by an arched-shaped. outer wall 16 and'a

bottom wall 18 extending between the ends of the
10  arched wall 16. Similarly, the chamber 12 is

defined by an arched-shaped outer wall 20 and a -

" bottom wall 22 extending between the ends of the
arched wall 20. ' ' '

Disposed between and typically integral with
15 the chambers 10 and 12 is an intermediate chamber
14. The chamber 14 is defined by an arched outer
wall 24 of a configuration similar to the outer
walls 16 and 20 defining the chambers 10 and 12,
" respectively. The lower ends of the outer wall 24
20 merge with the outer walls 16 and 20, respectively.
- The bottom of the chamber 14 is defined by a
Vo ‘laterally exteﬁding.mall 26, The wall 26 cooperates
—/ with the facing portions of the walls 16 and 20 to
' ' form an open channel 28 having a cross-sectional
25 configuration of an ‘inverted U.g

_ The=structuré illustrated in Figures 1 and 2
may be fabricated of a plastic.material in
continuous lengths by the known plastic extrusion
processés. Satisfactory results may be achieved by



wal ls 16 and 20 defining the chanmbers 10 and 12, respectively., The | over
ends of the outer wall 24 20 nmerge with the outer Mal |l s 16 and 20,
respectively. The bottom of the chanber 14 is defined by a laterally. 2
extgqding wall 26. The wall 26 cooperates with the facing portions of the
\MM(E? 16 and 20 to form an open channel 28 having a cross-sectional 25

co guration of an inverted U g The structure illustrated in Figures 1 and
2 may be fabricated of a plastic matergal in continuous |lengths by the

known pl astic extrusion processes. Satisfactory results nmay be achi eved by

S utilising a self-lubricating plastic nmaterial such as an olefin, for
exanpl e. Lowutikhisingpal selfiylebericatingbplastichmateriah such |y, hasﬂggen

found to exhlp tagxggkkgpln sEe5&§?83£he D8kUbEnsi P% of the plastic

material inmparts to uct appropria physi cal strength and
i nertness to Polyethylensisnaécmepbesr offuthecakehfinf Gamblys rhamnti nuous

| engths, the bgghVEgumk EONALELETA L I BRECLOBU LN FiE e of

housi ng bundl es of 10, 3 i'c nater al I screte and
protect & st a®k. W?pPlﬂPF}c PﬂéeFﬁéér §PaFéseﬁﬁlGDEdf$%#s@%%vert|ng -
eX|st|ng Slngbﬁoﬂbéﬂhewﬁﬂoﬁﬂﬁéﬁehﬂwyﬂﬂcﬂl strength and inertness

to moisture. Since the product can be formed in-
continuous.langths, the individual_chambers of the
formed product are capable of housing bundles of
10 strands of fibre optic material in a discrete and
protected state. o . : o ' | ’ /

'Typicaily, the inserts are employed for
converting existing single chambered ducts having a
nominalloutside diameter of'approximately 10 cm (4

15 inches) into a multi-chambered duct. In such
' installations, the outer cbnfigurﬂtiun-of.the insert
is caused to contact the outer duct in only line-to-
line contact with the inner wall surface of the duct
being retrofitted as will become clearly manifest
20 hereinafter. The typical cross-sectional dimensions
of the insert member include a 2mm (0.08 inch) wall
thickness; the arcs of the arched walls 16, 20, 24
of the chambers 10, 12, 14, respectively, are struck
. on a 12mm (0.5 inch) radius; the height dimension A
25  (Figure 2) is 44mm (1.725 inches); and the width
dimension B (Figure 2) is 8cm (3.17 inches),

With. the above described_examplé.-the extruded
conduit inserts 8 of the invention may be coiled on
separate reels 30 as illustrated in Figure 3, at the

30 point of manufacture. =The'coiled product on the -



nom nal qutside di aneter of approximately 10 cm (4 15 i nches) into a
mul ti-chanbered duct. Fp such installations, the outer configuration of

- the insert is'caused-to contact the outer duct in only line-to- line
contact with the inner wall ‘surface of the duct being retrofitted as will -
become clearly manifest 20 hereinafter. The typical cross-sectional '?)
di nensi ons of the insert nenber include a 2nm (0.08 inch) wall thlckness‘
the arcs of the arched walls 16, 20, 24 of the chanbers 10, 12, 14, o
respectively, are struck on a 12mm (0.5 i 8ch) radius; the height dinension
A 25 (Figure 2) is 44mm (1.725 inches); and the mndth di mension B (Figure
2) is 8cm (3.1? inches). Wth the above described exanple, the extruded

condii=¢ inserts Sesrls 0 imaxk e ﬁrW%rEBPI*te %ﬁ@eﬁél"&t 8" Bels 30 as

illustrated i n Figwig13 32t ofhend0 typediinl et redeu§ aat FigureTBe coil ed
product on the reels 30 may be transported to a job site on a vehicle 32

of the type illustrated. in Figure 3. The transporting vehicle 32 typically
i ncl udes a nounting nﬁmhamrsnspetauablyeaapneruzngyntcahastisc1udeao reel s

R A T e e

illustratedsin Fitgor e@1sTi30 andemesuitable- dedveomarhapismgdfalPdn of the
effecting a paying of f of lengths of the
individual conduit inserts in a back-~ to-back
relationship as illustrated in Figure 3. The
inherent cross-sectional configuration of the
v 10 individual inserts enables a single-composite insert
e assembly 36 to be formed, as illustrated in Figure
h 4, wherein the outer wall 18 of the uppermost insert
is juxtaposed to the outer wall 22 of the lowermost
insert, and the outer wall 22 of the 'Uppermost_
15 insert is juxtaposed to the outer wall 18 of the
~ lowermost insert. It will be appreciated that the
composite insert assembly 36 contains six (6)
individual discrete chamhers for housing separate
"bundles of fibre optic cables.

20 " The typical installation procedure utilisesra
pulling clamp or halter arrangement secured to the
leading end of the assembly 36 to be 1nserted.
Thence, the inserted assembly 36 is pulled through
the duct 38 by a suitable winch and cable

- 25 arrangement. In Figure 4, it will be noted that
usually the contact between the composite insert
assembly ‘36 and the inner wall surface of the duct
38 occurs between the curved outer surface portions
of the lower insert 8 and the adjacent inner surface

30 of the duct 38. More specifically, the contact
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ual inserts enables a single conposite insert assenbly 36 to be

|lustrated in Figure 4, wherein the outer.--wall. 18 of

the ’

sert is juxtaposed to the outer wall 22 of the |owerhost.,

the outer wall 22 of the uppernost is insert is juxtaposed to
Il 18 of the lowernost insert. It will bé appreciated that the

sert assenbly 36 contains six (6) individual discrete chanbers

separate bundl es of fibre«optic cables. 20 The typi cal
procedure utilises a pulling clanp or halter arrangenent

secured to the | eading end of the assenbly 36 to be inserted. Thence, the

rrangenent.. - I'n Fi gu e 4, QE not ed usually t he

ROCPYT 5§§§ﬁb?§

aﬂfﬁﬁ nér wal | surface

of the duct 38,020vr94b0mmddfelwmwmatnmrerwnbacazl;onw.ons of t he

| ower insert
specifically

resRRELENBIYY TRk, AP, RHE! Bfife T npohpb K 30 15 S

nor e
38 i's

effected at inperMsdouithéncahcedusorﬁaeeetoieabt ooecofwkhes 16, 20, 24

whi ch. defi ne

assenbly 36 |

10

cLQgth%EQ%&SsLSfaE% PoétﬁoﬁgpSthgﬁlYouFIhfﬁse¥@ef
in line-to-line contact with the inner annular
supporting surface of the duct 38. Such contact -
assures a stable loceting of the composite insert

.essembly 35 within the interior of the duct 38 and

'provides minimal surface to surface contact between

15

20

25

30

the insert essembly 36 end the duct 38, thereby
meintaining a lou coefficient of friction between
the composite insert assembly 36 and the duct 38 to
fecilitete the insertion or removal of ‘the insert
assembly 36 into or out_of.the_essocieted duct 38.

While in the preferred embodiment of the
invention shown in the dreuings. the individual
insert sections are edapted to be mainteined in the
desired position within the duct by means of the _
inner wall of the duct. it will be eppreciated that
means can be provided for attaching the two
individual insert sections to one enother prior to
inserting the sections within the conduit. For
exemple. the wall 18 of‘ the insert section shown in
Figure 2 can be. provided uith a downwardly depending
and longitudinelly extending locking lug portion
(not shoun) which can be inserted into e cooperating
locking lug receiving groove formed in ad jacent

._outer wall portions of the'coopereting lower insert'

section (not shouwn). Siniierlyp the outer wall 22

the insert

east one o? t he

7



curved outer surface portions of the lower insert is in line-to-line
contact with the i nner annul ar supporting surface of the duct 38. Such
contact assures a stable |ocating of the conposite insert 10 assenbly 36
within the interior of the duct 38 and provides m nimal surface-to- surface
contact between the insert assenbly 36 and the duct 38, thereby maint ai

a low coefficient of friction between the conposite insert assenbly 36 E
the duct 38 to 15 facilitate the inserti®n or renoval of the insert
assenbly 36 into or out of the associated duct 38. Wiile in the preferred
enbodi ment of the invention shown in the draw ngs, the individual insert
sect %ﬁs are adapsmd the bed jecentiwell i of tthe Zihopahash'irrm Jmaaint i on within
t he ct by neansg € , preci at ed

t hat means can be 'g;r%%/? d@?ﬁan\?{ cﬁ; 'Hﬁ%!{v\o“i%hdr vr l"tﬁara‘ﬁsert sections
to one another prleekingidsuiceng Ihetbé%?|%RE¢QﬂQ¢ﬁxrtﬂﬁa&ﬁﬂﬂﬂut For 25
exanpl e, the wal 'béﬁné’éntﬂ% ﬂﬁ@rloéﬁfﬁg%éﬂi@%d 'bridvide eh can be
provided with a doumuar II:]’[.)endrng and | ongi.tudinally extending | ocking
| ug portrch(not _ 23mBehe jnserted into a cooperating | ocking

| ug receiving groove forned in adjacent 30 outer wall portions of the

. cooperating | ower |nse£issect|PTe( E §nomn)in E%é“&f%&fhgéj“i outer wal | 22
be desirable in some instances to provide a means
for identifying the individual chambers. For
example, an identification means such as one or more
. 10 longitudinally extending ribs, for,example; ean'be
;_/ " “moulded into the outer wall portion of each chamber
to enable each chamber to be individually identified
at éhy point along the entire length of the insert.



and the adjacent wall of theﬁgggggigéghg+LSEE; insert section can. be .
provided with a simlar |ocking devi se.instances; the space
bejmeen the two | ocking neaZﬂ an 5 _addi ti‘onal chanber..
AI whil e not shown in th mﬁ mpmu, be desirable in sonme

I ances to provide a neans*fof 1d t he i ndi vidual chanbers. For
exanpl e, an identification neans such as one or nore 10 | ongi tudinally
extending ribs, for exanple, can be nmoulded into the outer wall portion of
each chanber to enabl e each chanber to ®e individually identified at” any
point along the entire |length of the insert. 9 CLAI M 1. A et hod. of
converting a single .chanbered conduit to a multi-chambered condui t W‘f
conprising the steps of: positioning GLBIMSt and second insert section,
each including a plurality of 5 I'ongi t udi nal 'y ext endi ng wal | s -havi ng

curved surface portions and defining . a pIurallty of spaced apart
coext ensi ve cHanbePsmethogdaof- cONYLNEING & isdRgidie; chambeTede an i nsert

assenbly; posiddrdiiitd t¥a Qnﬂdl@i-érliﬁnbélﬁﬁdtcmﬁﬂobmﬁi%i% itheer nal '
| ongt 1) nal 1y ek o A ERERT I B, o S TRRGAS condu ¢ such
section, each inoluding a plurality of
5 . longitudinally extending walls having curved surface
portions and defining a plurality of spaced apart
coextensive chambers. in back- to-back relationship
to define an insert assembly, positioning one end of . o,
the insert assembly into an internal longitudinally
10 extending ‘passageway. of a single ohambered oonduit
such that at least one of the ourved outer surface
portions defining the individual chambers is in
line-to-line contact with the inner supporting
surface of the internal passageway: and feeding the
15 desired length of the insert assembly into.the
'~ single chambered conduit..

2. A method as claimed in Claim 1 wherein one of

the inserts includes an intermediate wall having a

curved outer wall portion cooperating with said _ _
20 _plurality of longitudinally extending walls having U

curved outer surface portions so as to define three 'L\/

parallel chambers extending along the length of the

said inserts. | |

3. A method of converting a single chambered
25 conduit to a multi-chambered conduit as claimed in
- Claim 1 wherein both of said inserts are as claimed
-in Claim 2.



port| ons. def| ni ng the individual chaMo | ine contact with

the innér supportl ng, surface of the "ﬁ and feeding the 1
degired lLength of the insert assenb m mmﬁ e charrbered condui t. ﬁ)
A method as claimed in Claim| wherein ©oné o serts includes an e
internedi ate wall having a curved outer wall portion=cooperating wth said

20 plurality of longitudinally extending walls having curved outer

~sur,face portions so as to define three pa{cﬂl | el chanbers extendi ng al ong
the.length of the said inserts. 3. ° od of converting a single
chanbered 25 . conduit to a rrultl -chanbered conduit as claimed in Qd ai m 1
wherein both of gaid 1 -Grdinbe?ed bdwt

met hd of ki ng a tl-r{?%nbere co dU|t co rising |nser I'ng first and
second insert saqmnﬂ#im dnwfcmmwtr%Mmqomwi@eeaéscn bed with

reference to th%m%t@ tHe? Wiohd®it substantially as described
‘with reference to the accompanying drauings.




