1 MULTI - CHAMBERED CONDUI T FOR OPTI C FI BRES The present inventiQn eLﬁE
generally to a conduit assenbly utilised to house a fibre d@tlEEGlee aﬁﬁ'
in rticular, to a conduit insert utilised to convert a single chanbered
conég%t into 5 a mul ti-chambered conduit capabl e of housing a plurality
of re optic cables. The use of tel ephonic comunication is increasing

t hroughout the world. In the past, as tel ephone use increased, additional
electrically 10 conductive cable was installed to acconmpdate the

i ncreased dermand. In nost netropolitan areas, cable used in the tel ephonic
I ndustry is typically placed in underground conduits. Generally, the

under ground condui t i %ﬂm%%#ﬁgﬁ%s&%gf FOoRTPTIE i.-qlgﬁg(g of 15 ay

pl astics material suc conduit forned
of a plastics material has several advantages which |nclude (1) a high
strength to weight ratio, (2) the conduit is effective in providing a

nmoi st ure- proof envir nent 20 ¢ i for OEFCII%% t he %aglg aQ% LS) t he
plastic material of tH¥ ARFAANE A0V on, felates.psPE R Y, 1o R
life-cycle. The dordekiscassentel epbbhtised ta hewsain filibge ppdpul ated areas

has made it econqyf£alaf8! J{h Serticul ep&prhe ,_roqmgﬁm ghsk@tcomMmence sone
c

si gnificant and expensive changes I n the npde of transn1tt|n% |nfornat|on
t el ephonical ly. ised o%cF%fb\b%Et gheingle chambered condu

5 a multi-chambered conduit capable of housing a
plurality of fibre optic cables.

_ The use of telephonic 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 typicaliy placed
in underground conduits. Generally, the underground
conduit is an annular cross-section and is formed of
15 a plastics material such as polyvinylchloride, for
example. A conduit formed of a plastics material
has several advéntages which include: (1) a high
strength to weight ratio, (2) the conduit is
effective in providing . a moisture-proof environment
20 for protecfing the cable, and (3) the plastic
e material of the conduit is inert and therefore has a
long life-cycle.

The increase in telephone'use in certain highly
populatéd areas has made it economical for the
25 telephone companies to commence some significant and
expensive changes in the mode of transmitting
information telephonically. As mentioned above, the



2° conventi onal
formed of a plwurality of individual electrically conductive wires. Mny
extraordi nary devel opnents have been nmade relating 5 to increasing the,;*
efficiency of the tel ephone system by increasing the nunber of nessages

whi chh can be conducted over a single wire. However, there are manifest
limtations to the use of conventional, electrically conductive wres. 10
Recently, the tel ephone conpani es have had_an additional option to consider
when eval uating the paraneters necessary t® expand a given systemto neet
the increased demands. Fibre optics has presented an interesting possible

option.- Fibre 15 opt.i.cs can be successfully useq.for transmttin
Rt ormati on by ut EPMSRRG IR eRgrRy SFA. FEF anieiod: tORPREREY 0y as
the conveyor of tmessabesnhasoheen/oabyet fiermen aft aged ueh lityl bfing fibre
optics is the inchaasgddAan! .g'lte\ét'r"ic%'lq_‘cFﬂductiUL%ﬁ%{O”MQﬁg be
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bondqcted over a single wire. However, there are
manifest limitations to the use of conventional,
electrically conductive wires.

_Récentiy, the telephone companies have had an
additional option to consider when evalbating.the :
'parameters”neceSSary td expand a given system to
meet the increased demands. Fibre optics has
presented an intgresting possible option. Fibre
_6ptics can be sub;essfglly used for transmitting
information by utiliéinq light energy, rather than
electrical'enéfgy. as the conveyor of the
information. Among'the advantages of utilising
fibre optics is the increased rapidity in which
‘information can be transmitted and the increased
quanta of information which can be transmitted
within a given cross-sectional area.

Therefore, at the point of time when the
axisting'telephong ¢gble ﬁetuork is at capacity and,
in order to increase the capacity; the underground
duct network would have to be replaced, fibre optics
becomes a viable alternative. Since the physical

. characteristics of fibre optics are different from
electrical cable, different handling and _
installation methods_a:e required."For a number of

©



characteristics of fibre optics are different fromelectrical

different handling and 30 I nstallation nethods are required.’
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il es in discrete hou3|ngs rather than the conventi onal

of

3 reasons, it is considered beneficial*to house fibre optic
single chanbered

condU|t used to house the previous electrically-conductive cabl e.

The present

can be utilised to convert a single chanbered conduit into a nulti
.chamhered conduit. |In particular, the gonduit insert includes a

" of cooperating 10

surface portions and defining a plurality of parallel spaced apar
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chambered conduit insert which can be utilised to
convert a 51ngle ‘chambered conduit into a multi-
chambered conduit. In partlcular. the conduit
insert includes a plurality of cooperating
longitudinally'eXtending ualls”haVing"curued auter
surface portions and defining a plurality aof
parallel spaced apart coextensive chambers. mhen
the conduit insert is inserted within the single
chambered conduit, the curved outer surface portion
of at least one of the chambers in the 1ouer'half'of
the insert is in line-to-line contact mith the
adjacent inner supporting-surface:of”the single
chambered conduit, thus causing only minimal contact
with the interior wall of the'eiisting'conduit and
enabling the multi-chambered conduit insert to be
fed into'the'existing conduit uitn the expenditure
of minimal energy. In the preferred embodiment of
the invention, two identical conduit inserts are
disposed in back-to-back relationship and form an
‘insert assembly for insertion into the single '
-chambered conduit._

‘"It is an object of the present invention to .
praduce a conduit assembly having a plurality of

- discrete chambers for containing separate arrays or

bundles of light energy transmitting glass fibres or

nsert-to
ener gy.

In the peeferred entislippssent ireenviemizedatdsvta demulest conduit inserts



di sposed i n back-to-back relationship and forman 25 I nsert assenbly for
I'nsertion into the single chanbered conduit. It is an object of the present-.
invention to produce a conduit assenbly having a plurality of discrete .
chambers for. cont ai ni ng separate arrays or 30 bundl es of |ight energy p
transmtting glass fibres or 4 strands- which conprise a typical fibre “--
optic information transm ssion system Another object of the invention is

to produce a conduit for use in the converaing of an existing 5 single
chanmber conduit into a conduit having a plurality of discrete individua
chanbers. Another object of the invention is to produce a nulti-chanbered

condui t insert asg¥andsBheBh"BYmPFis ?ﬂiiniéﬁﬁfﬁfﬂ¥é Ypidn existing
dui t ject” of t

si ngl s~chanber 10 conduit. -Anot her o e Invention is to produce
a mul ti - chanber ed 188RERAtipRsEFpnaRisRbPY) BESE9MM a cross-sectiona
configuration causing only mnimal contact with the interior wall of an

exi sting 15 condui t, ,thereb blJjn | tiz¢hanper,ed conduit _insert
assenbly to be i nserte@n\ﬂit elyn'_’?' e“e‘%a"gtf‘ﬁg ‘?’S‘ﬁﬁﬂﬁo\?\/ﬁ% ttnngrggb'é:ﬁdft ure of
m ni mal energy. Asendedtofpecusef inhthencvemveobing af an exdssing
' 5 single chamber conduit into a conduit having a
plurality of discrete individual chambers.

\J

Another object of the inv'ention is to produce a
multi-chambered conduit insert assembly which may be
Q j. readily inserted into an existing single chamber
QJ’ 10 conduit. ' .

Another object of the invention is to produce a
multi-chambered conduit insert assembly having a
cross-sectional configuration causing only minimal
contact with the interior wall of an existing

15 conduit, thereby enabling the multi-chambered
-conduit insert assembly to be inserted within the
existing conduit with the expenditure of minimal
energy. | . -

Another object of the invention is to produce a

} P 20. multi-chambered conduit insert assembly formed of
1% - at least two identical inserts disposed in back-to-
back relation in use within a single chambered

conduit.
In the accumpanyiﬁg‘drauings:

25 Figure 1 is a perspective view of a multi-
chambered conduit insert embodying the features of



20 mul ti-chanbered conduit insert assenbly formed of at |east two

i demtical inserts disposed in back-to- back relation in use within a single
ered conduit. In the acconpanying draw ngs: 25 - Figure 1 is a
“ectlve view of a mul ti- chambered conduit insert enbodying the '

p {

features of 5 the present invention; Figure 2 is a cross-sectional view
of the conduit insert illustrated in Figure 1 taken along |line 2-2 thereof;
5 Figure 3 is a perspective vigw of typical installation equipment
for the conduit insert illustrated.in Figures 1 and 2; and Figure 4is a
sectional view of the conduit inserts illustrated in Figures 1 and 2

inserted into tHe prggegxlghyggtggﬁk I n back-to-back relation. Accordin to
the present inventran, e,is prOV|ded It|- anbered conduit inser
conprising: at Ieas? Q“ﬁalé &8 §p$€%§3é5 'BﬁblY{kHr&ﬂfaVeextendlng malls
havi ng curved euhﬂuitSinsezﬂrihmespnatednsnEﬂ&buhﬁ|1nmﬁgeh|bahn@nd second

paral |l el - spac g sn% %RS LSPSIVG chanbers, the |ongitudinal axes of the.
first and seco hanbers e|n substantlally copl anar; and an internediate

wal | haviSg a cur veaigucerm;hslasunmqjormmw of typical .
installation equipment for the conduit insert

illustrated in Figures 1 and 2; and - _
Figure 4 is a sectional view of the conduit
inserts illustrated in Figures 1 and 2 inserted into
10 an-gxisting=duct in back-to-back relation.

According to the present invention, there is
provided a multi-chambered conduit insert
comprising: at least a pair of .spaced apart
longitudinally extending walls having curved outer

15 surface portions and defining first and second
parallel spaced apart coextensive'chambers, the
longitudinal axes of. the first and second chambers
being substantially coplanar; and an intermediate
wall having a curved outer wall surface portion

20 cooperating with said pair of spaced apart walls to
define a third chamber parallel and coextensive with
the first and second chambers, the longitudinal axes
of the third chamber spaced from and parallel with
the plane of the longitudinal axes of the first and

25 second chambers.

Figures 1 and 2 disclose the preferred
embodiment of a conduit insert 8 which includes a
pair of spaced apart longitudinally extending
chambers 10 and 12. The chamber 10 is definéd by an

30 arched-shaped outer wall 16 and a bottom wall 18



20 cooperating with said pair of spaced apart walls to define a third
chanber parallel and coextensive with the first and second chanbers, the
|.ongi tudi nal axes of the third chamber spaced fromand parallel with the
pl ane of the longitudi.nal axes of the first and 25 = second chanbers. 7=
Figures-1 and 2 disclose the preferred enbodi mrent of a conduit insert }Eﬂ
whi ch includes a pair of spaced apart |ongitudinally extending chanbers 10
and 12. The chanber 10 is defined by an 3 ar ched- shaped outer wall 16
and a bottomwall 18 - 6 extending between the ends of the arched wall 16.
Simlarly, the chanber 12 is defined by an arched- shaped outer wall 20 and

B Spoeed bet ween SrEPTELiy HRWRAT LY MU oF) thaCadthos uifl 189:,°
. I with c ers n is an
i nt er medi at e chan%’e’!'.illil.'l’rhet%ﬁaﬂﬁ’&ﬁﬁﬁ -jd’ef’ie%éfﬂeagglﬁna'ér Suter wal

24 of a configur aghdpediditer Jall 20 aficcla baltitemlbabdd220exidndimy t he
chanbers 10 and 1‘12%'&#%9?" VHHGZ r%%st'ovfel% a‘p&rﬁeldowgheggg of the outer wall

24 nerge with the and respect1vely. The bottom of the
chanber 14 is defined by -a laterally extending wall 26. The wall 26

cooper at es i th the f asj syl liskUedhl ahetyiLtaLl§ sAdegfaluéh  form an

open channel 28 having a cross-sectiog

the chambers 10 and 1.aHs 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,
\ 10 respectively. The lower ends of the outer wall 24
N\ mérga with the outer malis 16 and 20, fespectively.
The bottom of the chamber 14 is defined by é
"laterally extending wall 26. The wall 26 cooperates
with the facing portions of the walls 16 and 20 to
15 form an open channel 28 having a cross-sectional

configuration of an inverted U.

The structure illustrated in Figures 1 and 2
_méy be fabricated of a plastics material in
continuous lengths by the known plastic extrusion

20  processes. Satisfactory results may be achieved by
utilising a self¥lubricating plastic material such
ligj _ as an olefin, for éxample. Low density
o/ _ .polyethylene, a member of the olefin family, has

. been found to exhibit excellent results. The nature
25 of the plastic. material imparts to the finished
product appropriate physical strength and inertness
to moisture. Since the pfbduct can be formed in
6ontinuous lengths; the individual chambers of the
formed product are capable of housing bundles of
30 strands of fibre optic material in a discrete and



“configuration of an inverted U The structure illustrated inFigures 1 and
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I Mensions”o
duct. In such installations, the outer

configuration of the insert is caused: to contact the
outer duct in only line-to- line ‘contact mith the .
inner wall surface of the duct being retrofitted as
will become clearly manifest hereinafter. The
typical cross-sectional dimensions of the insert

_ member include a 2mm (0.08 inch) wall thickness; the

. 20

25

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 (Figure 2) is
4amm (1.725 inches); and the width dimension B
(Figure 2) is 8cm (3.17 inches). '

with the above described example, the extruded
conduit inserts 8 of the invention may be coiled on

F&g xfbéke?gcﬁﬂgﬂckgaﬁa{hg@w{&g oA I ehberdde VP cal

separate reels 30 as illustrated in Figure 3, at the

point of manufacture. The coiled 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'SZ-typically'includes
é.mqunting mechanism rotatably supporting at least
two reels 30 and a suitable drive mechanism 34 for

‘effecting a paying off of lengths of the individual

conduit inserts in a bapk-to-back*relationshib as
illustrated in Figure 3. The inherent cross-

”
s



renber incl ude az2nm (0.08 inch) wall thickness; the arcs of the arched

wal I's 16, 20,-24 of the chanbers 10, 12, 14, respectively, are struck on a
12mm (0.5 15 i nch) radius; the height di mension A (Figure 2) is 44nm o
(1.725 inches); and the wi df h di mension B (Figure 2) is 8cm ( i nches).
Wth the above descri bed exanple, the extruded conduit ‘i nsert of the

I nvention may be coiled on 20 separate reels 30 as illustrated in Figure
3, at the point of manufacture. The co[leg product on the reels 30 may be
transported to a job site on a vehicle 3270of the type illustrated in Figure
3. The transporting vehicle 32 typically includes 25 a nounti ng nmechani sm

ot agably SuPPOT yieRY13hallc@shritarheehs GP Y thaiyiilie iabkgamechant s
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single conposite inser S 0 be trated in Figure
4, wherein the oQP&ET wﬁﬁﬁi ggpﬁxiﬁg uHBBPﬁBgPQEﬂEiﬁﬁt|¥? yxtapgsed s to
t he outer wall 22oothetm.|temmerb$t22rusﬁerth,e hndeu:mmﬁ.eeewm.l aﬁﬁ of the

Uppermost T nsert s bUELAPRRTY b2 LRSIV \Bpdldaddrdadfigsl over oS!

insert. It wll Dbe recia osite insert assenbly 36
cont ai ns si X (G)jpngpppggg|to the outer wal 18 of the lowermost

insert. It will be appreciated that the composite
insert assembly 36 contains six {(6) individual
_ 10 discrete'chambers for housing separate bundles of
. fibre optic cebles.

Theitypieal.installation procedure utilises a
pulling clamp or halter errangebent secured to the
_'leadihg end of the assembly 36 to be inserted.-
15 Thence, the inserted assembly 36 is pulled through
- the duct 38 by a suitable winch and cable
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
20 38 occurs between the curved outer surface portions
- of the lower insert 8 and the adjacent inner surface
of the duct. 38. More specifically, the contact
AR _ between the inner wall of the duct 38 is effected at
~. a point on the curved surfaces of the outer wallsi16,
25 20, 24 which define the chambers 10, 12, 14,
respectively.: Thus, when the insert assembly 36 is
inserted within the duct 38, at least one of the
curved outer surface portions of the lower insert is
in line-to- line contact with the inner annular
30 supporting surface of the duct 38. Such .contact
assures a stable loceting of the composite insert



- 10 di screte chanbers for housing separate bund| es of fibréioptfb cables.

The typical installation procedure utilises a pulling clanp or halter-
ingenent secured to the |eading end of the assenbly 36 to be inserted.

.Thence, the inserted assenbly 36 is pulled through the duct 38 by a
suitabl e winch, and cable arrangenment. In Figure 4, it will be noted that
usual |y the contact between the conposite insert assenbly 36 and the inner
wal | surface of the duct 20 38 occurs between the curved outer surface
portions of the lower insert 8 and the 8djacent inner surface of the duct
38. More specifically, the contact between the inner wall of the duct 38 is
effected at a point. on the curved surfaces of the outer walls 16, 25 Zgg,'

24 which defi n@ss@@bhynifond thpin 1 £he intexinr @f, Ehe duptisi® aReh  he
i nsert aSSE”b|Mraﬁxu%slm§ﬁ&hﬁd sukfabetBo- duofaas,csﬁtédﬁxﬂeﬂmuenof t he

d f I
Cont act i oh ¢ FBe”SRaBRE hRRapaLy' 38 nRHCEop NISKE 18, hatdiL Sict "Se
~Such contact - amaunaaiaieoablkohocaﬁfﬁQCbénthmfctw#ntianahatuaam ' assenbly
36 withing the HteeEbﬂBonitt%‘in@-Ht 3& UMb Py B8 g‘ﬁ% &:Etl:

surface-to-surface contact between the Insert assenb the duct 38,
t her eby maint af AFHd &aFSmFBBe¥F§EFEﬁ?“dPrf?ﬁ%ﬂWQﬁ1?ﬁﬂﬁﬂ@bﬁ"@er t he

conposi te i nseaksambeybBe Bﬁtandrtbetduﬁttﬁa iseuciated cht 38.

. While in the preferred'embodimenttof the'; | _
invention shown in the drawings, the individual o J
10 insert sections are adapted to be maintained in the W/
desired position within the duct by means of the
inner wall of the duct, it Uill oe'appreoiated that
means can be provided for attaching the two '
individual insert sections to one another prior to
15 inserting the sections within the conduit. For
example, the wall 18 of the fnsert section shown in
Figure 2 can be provided with a doﬁnmaroly oepending
and longitudinally extending'looking lug portion
"~ (not shown) which can be inserted into a cooperating
20 locking lug receiving groove formed in adjacent
" outer wall portions of the oooperating lower insert
section (not shown). Similarly, the outer wall 22 «
and the adjacent wall of tha cooperating lower
_ insert section can be provided with a similar
25 locking device. In these instanoea,'the space
between the two locking means can provide an
additional chamber. '

Also, while not shown in the drawings. it may
be desirable in some 1nstances to provide a ‘means
30 for identifying the individual chambers. For



Yacilitate the i-nsertion or removal of the insert assenbly 36 into or out

of the associrated.duct 38. VWile in the preferred enbodi nent of the

invention shown in the draw ngs, the individual 10 i nsert sections are
adapted to-be maintained in the desired position within the duct by means

of the‘inner wall of ‘the duct, it will be appreci ated that neans can be rép-
provi ded for attaching the tmn i ndi vi dual insert sections to one another '
prior to 15 inserting the sections mnthlﬁ the conduit. For exanple, thé-
wal | 18 of the insert section shown |n_F| re 2.can be provided with a
downwar dl'y depending and | ongitudinally extending |ocking lug portion (not
showst) which can erted 2 |n recei ving
groowe forned in a?’mg ) ttagu !grgk%é??‘sg f'giﬁém? ?'H:eh cgoopera%rn%%fr(’wer

insert section (erNQﬂﬁMMﬂnakian&iﬂqﬁlnmheibabefﬂvwﬁﬁannleuukathEadjacent

wall of the COODRGRIdUY MY thas8LteCGhiNpEIRILR §F QAdIPdntinblasa Simm | ar
25 | ocki ng device.. |In these instances, t space between e tmn | ocki ng

means can provi d&oarnahde: e8RR| chamber to Nes&" iddyaddyy si-lﬁ’G\f\!ﬁ fieghe

drawi ngs, i§ mayatbangepoiakl aloAgsere entisechendtth pfowhide iaseeans 30
for identifying the individual chanbers. For 10 exanple, an
identification nmeans such as one or nore

\ i
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h
at any point al OHM 'lm Hml gt h'of the insert. 11
A mul ti-chanbered co rising:-at l.east a pair of

| ongi tudi nal | y extendi ng malls haV|ng curved outer surface
defining first and second parallel spaced apart 5 -
chanbers, the |ongitudinal axgs of the first and second

ng substantlally coplanar; and an internediate wall having a
wal | surface portion cooperating with said pair of spaced

to define a third chanber ImAINSparaIIeI and coextensive w t4x

the first and second chanbers, the longitudinal axis of the third chambe?™®

spaced from

first and second-chafp@ud tirchamheggd copduitcingetbnaonprisings smcordlng _.

and paral | el Mﬁth the pl ane of the longitudinal axes of the

to 15 cl ai m L egdBranplad i aedsbacébaapsﬁtdl i6udiidnipg the first,

second, and

third ch ers. gr gf \6££as icCS ma erlal 3. A
mul ti - chamber ed %G 9 wad ks having rfd"rt GUtRE] SUERAFS AFELANS i n ¢ hat
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di N¢deXktensive chambers, the longitudinal axes of the
first and second chambers being substantially
coplanar; and an intermediate wall having a curved
outer wall surface portion cooperating with said

pair of spaced apart walls to define a third chamber N/

3

parallel and coextensive with the first and second N\

chambers, the longitudinal axis of the third chamber
_spaced from and parallel with the plane of the
longitudinal axes of the first and second chambers.

2. AR multi-chambered conduit insert according to
claim 1, characterised in that said walls defining
the first, second. and third chambers are formed of
a plastics material., -

3. A multi-chambered condﬁit insert according to
claim 1, characterised in that said plastics
material is an olefin.

4, A multi-chambered conduit insert according to
claim 2, characterised in that said plastics
material is a low density polyethylene.

S. A multi-chambered insert assémbly comprising,
in combination: a first énd second insert each
according to any of claims 1 - 4 positioned in back-



“claim2, characterised in that said pla L is a low density

pol yet hyl ene. 5. A nulti-éhanber rt _assenbly conprising, 25 I n
.conbination: a first and sécond in ,ﬂ iﬁ ﬂﬁt g to any of clainms }™
4 positioned in back- = 12 to-back erein the first cha b’

of said first insert is adjacent the second chanbér of said second inser
~and the second chanber of said first insert is adjacent the first chanber
of said 5 second insert. 6. A mul tigghanmbered conduit assenbly
accordiing to claim5 which further conprises an outer conduit having a

| ongi tudi nal | y.extending i nternal passageway wherein said first and second

insérts are 10 topﬁﬁhklQQQQt!thhMpthﬁetéﬁﬁ”fﬁﬁ RS Ehembeef ?a'd outer
conseit such that

l,east ,one the urved out er sur orti
ot g e | heasd rigSY) 100878 18 Fuleteant tm.w%éﬁﬁm the i nner
supporting surfsa&dobetbndlmbsenalapasshgessqonﬂ chambezxaioff saidr conduit.

first.insert is adjacent the first chamber of said
5 second insert.

8. A multi-chambered conduit assembly according to
claim 5 which further comprises an outer conduit
having a longitudinally extending internal
i passageway wherein said first énd second inserts are

K,) '10 positioned within the internal passageway of said
.outer conduit such that at least one of the curved
outer surface portions defining the individual
chambers is in line-to-line contact with the inner
supporting surface of the internal passageway of

15 said outer conduit.




