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CABLES The present invention relates to a nethod of
wonsd4a7kdong cables in to a network of ducts, aRdT/GB2004/000580

relates particularly, but not exclusively, to a

met hod of installing optical fibre cables. Figure 1

shows a prior art fibre optic cable 10 in which cable

el enents 11, each of mhich contains 12 optica

fibres, are pa tion,
conprising a ci@?ﬁgg 'Rﬂi ﬁ% f@%g§§ some spacers
14 and an outer protectlve sheath 13 . The cables 10
are ysually installed i.n_a duyc not sho
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user e case of the cable 10 shown in Figure 1,

thls |s achleved by laying the cable containing
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utting and i clng opti cal bres i's hi gh
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, ﬁyotect t he conpleéed sgllce Each splice in an
instalfsigip @ 2P 3P ARCtAFEEURE (R 2 E5Si gnal | osses and is a
potential point of failure. An attenpt to overcone

this problemis shown in Figure 2, which _shows g
This geangemeisattag g the disadvantags that cutfing and splicing optlcal res 1s highly

disadvantageous, since splicing is time consuming and expensive, requiring a high level of skill
on the part of the person carrying out splicing, as well as costly splicing machinery and expensive
enclosures to protect the completed splice. Each splice in an optical fibre also causes signal

losses and is a potential point of failure.

An attempt to overcome this problem is shown in Figure 2, which shows a cable 20 containing up
to 24 small-bore empty tubes 21. The cable 20, initially not containing any optical fibres, is
installed in the gi'ouhd and at appropriate points the sheath of the cable is removed, one of the
miniature tubes cut, and a separate tube connected to it. In this way, a network of empty tubes

starts at a central location and terminates at several locatlons A miniature fibre optic cable for
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to. 24 small-bore enpty tubes 21. The cabl e 20,

initially not containing any optical fibres, is
woned4arkoma in the ground and at appropriate poPaTAB2E/000580

sheath of the cable is renoved, one of the mniature

tubes cut, and a separate tube connected to it. In

this way, a network of enpty tubes starts at a

central location and term nates at several |ocations.
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installad BRa0b 21 M A banbly blewakd.y conprising up to 12
individual fibres is then installed in each of the
tubes by blow ng. Although this prior art arrangenent
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duct, and a first end of the cable is blown into t he
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dat e onIy een us nstall a single
ﬂ@mt1ﬂalchmmmeqmahre1rnm9ﬂa‘ $i mgthed.duct conpri si ng
first and second lengths, and it has not previously
been consi dered possible to install nore than one

Pref@ Al egnboBingensd JF @Leﬁp rkAgihhedion detkito byerb®anteabotahiisdvantage of the
met hod. Preferr enbodi nents of the present i nvention

priotgglek to overcone the above di sadvantage of the

According to the present invention there is provided a method of installing a plurality of cables
into a network of ducts, the method comprising:-

blowing, from a first location, a plurality of cebles into a first duct such that a first portion of each
of said cables -occupies said first duct; and '

blowing, from said first location, said plurality of cables into a plurality of second ducts such that

each said second duct is occupied by a second portion of at least one of said plurality of cables.

By blowing a plurality of cables into a first duct, this provides the advantage of significantly

increasing the number of cables which can be installed in a given cross-sectional area. It is



prior art. According to the present invention there is
provided a nethod of installing a plurality of cables
wonov@/oa490et wor k of ducts, the nethod conpri si ngCT/GB2004/000580

blowing, froma first location, a plurality of cables

into a. first duct such that a fast portion of each

of said cables occupies said first duct; and bl ow ng,

fromsaid first |ocation, said pIurallty of cabl es
possfb'f'é 8 i%t@! féﬁf"lln rﬁé‘fm%fﬁbsx‘@gﬁl}dmg}ég Ez?t:h%H%uﬁﬁe\}g to qa‘fﬁh e%% dy tube with
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plurality of cables into a first duct, this provides

t he advantiage of significantly increasing the, nunber
Said @rstqedakies makibe Be@sn bed g bad bednd Auds.gi ven

cross-sectional area. It is W 2004/074900

PCT/ GB2004/ 000580 J possible to install. four
T111S?>‘16\h@ésl%ﬁ@acfv'af?t5?e @ﬂ%&d‘cu%atlﬁle S5t BRFRE Al Ning up to 12

bres In tube with “an outside diameter of 8 mm

conpared wth 10 mn and 12 mmof the prior art. Sald
The 8&6‘%1? 3 1&19&%&1%11@9 Cg%%él d?e tblg evl\{e d{l fél)%ﬂ é}% Juo %\petrtug:ngl 2 S&QN 11 st duct, and
moumm‘ga oaid Senﬁ’[d@ﬂcﬁblsmﬁ "S-EHGCL[Tﬁ.ﬂJb@ﬂlemytOﬂJuﬂW heof aidﬁamt bS@smd cable

qSLep fo an apertur in a said fi L S

into %thd L‘lﬁfmu‘h éc%?ud OHE A UGB CETSER S au $i aPéfeCQU@ ucts through
\vhlc%léLbfe@qUﬁBUM ciie bhawd ng of at |east one said cable

into said first and second ducts, to forma junction

bet ween said first and second ducts t hrough which |

b o Hod may
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Thi s prOV|des t he advant age of enabllng suff|C|ent

Thisy ilOVlfi':r.? e ?&eu&tgrre %Ittj nﬁ?h%)d%l;r@cm?q s 39%1 %g? IS?vSeiopgu pg THT f¥1°t duct to
pu‘nﬂﬂﬁf)@fn@lﬂfyubaaqmm(fa&ﬂdutu)fo@ﬁld&"ﬁktdiu@tab| es are blown into
said first duct substantially sinultaneously, This
provides the advantage of significantly reducing

Prefdr aﬁp al fiakiignfihitRa@edat Befel Bf el £Qr hRANEe8 AN ISR  neously.
instal | ation, as well inproving the reliability of

the i nstal | ation process, sine ~ installation of a

This gﬁ?{; QI%CS: chtqﬁ bﬁqtﬁ:@%‘? squi%tumﬁﬁf B A i LG GRS AL ARG = aloo reduces
the cost of installation, as well tmproving the reliability of the installation process, since

installation of a cable in the same duct as an existing cable can be difficult.

The coefficient of friction of at least one said cable with a said duct may be within 20% of the

coefficient of friction of said cable with a further said cable.

This provides the advantage of minimising the risk of unpredictable behaviour of a cable being

. installed into a duct which already contains one or more cables.

Preferably, the surface of at least one said cable and/or said first duct and/or a second duct is

modified to reduce friction.

Conveniently, the surface of at least one said cable and/or said first duct and/or said second duct

includes a mixture of one or more polymers and one or more friction reducing materials.



The coefficient of friction of at |east one said cable
wWth a said duct nmay be within 20% of the coefficient
wohodaroredd on of said cable with a, further sai #CTaiE2604/000580
This provides the advantage of mnimsing the risk of
unpr edi ct abl e behavi our of a cable being installed
into a duct which already cgntains one or nore cabl es.
Preferably, the surface of at |east one said cable
and/ or said first duct and/or a second duct is
nodi fied to reduce friction. Conveniently, the surface
Prefenfblyathd pagheranpolsahdlenabl e and/ or said first duct
and/ or said second duct includes a m xture of one or
nore polyners and one or nore friction reducing
At 1eARbES dodd Ficti¥Pr 2006 OAIRD 1 RETH FRROD 2000280 2%4nt.
‘Preferably, the poFyner is polyethylene. At |east one
said friction reducing nmaterial nmay include at |east
The 119%130(?5%\9 %["Eom%:ﬂ%%é‘@éﬂj@psemo ”glt'é ts‘p&fe sﬁ r[ﬂ“ se the
seal |'east” one sdi uc e step of
seallng the or each said duct may be achleved by neans

The sg%}l %I S%g@ﬁﬁ%gﬁnegcﬁﬁ?&d}l%w 13;: :}gé evecg WY P‘Lealbq ogag eragt gae deformable

matei@ftbodi ments of the present invention will now be
descri bed, by way of exanple only -and not in any
limtative sense, with reference to the follow ng

At leSlE B 1119@défamm)uﬁlhathh19H£3%éu§$@m a prior art fibre
Optl c cabl e ; |gure hows a prior art arrangerrent

i n which an arrangenent of tubes for carrying fibres

Prefe%%% Flgii)g 1181%{'?@ o%{lllei%"c%gr%gféﬁﬂx el r?ows ng&ﬁ@b%gﬁgﬁg fo? %xample only

and associ es ins
and noeinhiog linetdiod yénag, witierefiresend thefvléntingdravEnguinevhdcli:s a
cross-sectional view of a fibre optic cable for
installation by neans of a nethod enbodying the

FieurBl1856R a bA¥ent fivl,oplit gavie; 5 shows a duct network
havi ng branch ducts f or med by a net hod enbodyi ng the

present
Figure 2 shows a prior art arrangement in which an arrangement of tubes for carrying fibres is

disposed in a duct;

Figure 3 shows a network of ducts and associated cables installed by means of a method

embodying the present invention;

Figure 4 is a cross-sectional view of a fibre optic cable for installation by means of a method

embodying the present invention;

Figure 5 shows a duct network having branch ducts formed by a method embodying the present

invention; and
Figure 6 is a cross-sectional view of a junction piece of Figure 5.
Referring to Figure 3, a duct network 30 for use in 2 method embodying the present invention

includes a single first duct 31 and a series of second ducts 32, the first 31 and second 32 ducts

being connected to each other by means of a suitable accessible location such as a manhole



invention; and Figure 6 is a cross-sectional view of a
junction piece of Figure 5. Referring to Figure 3, a
wduaadd/onenor k 30 for use in a nethod enbodyi ngPCIAEB2004/000580
present invention includes a single first duct 31 and
a series of second ducts 32, the first 31 and second
32 ducts being connected to each other by neans of a
gggt?ble accessi ble | ocation such as a manhol e WO
4/ Q74900 PCT/ (B20 580, t Al le
contafgteg S OHT° SCHOONT & a3 Farr Tar g ot Rose Py e are Such
wateqbﬂasf ealttosmsym bewdtanqirfoaf. BrcEbstoess Bayrhbe Mb laqslg@m A series

fromTy ectro s Raychem
of optip Ber S I are e SRS B Bl Find B af gine blov
sunul@igeou@ yRhirRd fikyduRf 31 fRnebh esst fdrtibeB PG BlchwWhthe cables 34 occupies
simul taneously into the first duct 31 such t
the fufsﬁ qust, apbiheioppods cofl oeeartrIoRoE RETEABIES3°BE E@ﬁiﬂégto the second
duct Sch th %tsats eé%gﬁﬁagl 0% 7totP§t 19RPORI L6876k RhtHRe \AQﬁm{Té%E s&@bnd duct
eing blown into the second duct
32. “‘ﬁu ﬁhst tinat3 6af ﬁemabbbs ﬁé extendin@hrofehdtrsi degsil on 901@3:19169 t®g central
] ntaj ned w each o
locah@hag:g@%a ec WBluéuéc&F 19118 ﬁhqélf(’ alg Is%cé%%l 1}%& 8ho-IEE§ %fe§5é te}frendmc
from o QuceBMEetetheteddo pantidal usdoeatrign célmsd‘rs as a
~ tel ecommuni cati ens exchange, and second ends 38 of the
> cables 34 extending fromsecond ducts 32 are
By plS@Hﬁef&'ﬁeagi ahQeh ALY L ARAl ) HSRE HrPBu@ROUPSc@hicdS8TSrsByortion of a
rovi an arrangenent in which a single firfst duct
plur, a]3 ¥ of sabtrs gé,rj redrbides the Yigtliprof adventass owr bIPUfOéPﬁ fh)at ppuch larger
. € ) \é t . t 31, whi ,
ot 60 Ay P PEOUOES s L 68 g o a1, il
avoidopttheadcedsithoésploang tdividst aticeldibres.a gi ven cross
sectional area of the first duct 31, while avoiding
the necessity of splicing individual optical fibres.
ReferRef &8 Fidhe: 4 QaFh goHe dbledatcoataidshecrabbesstidd cfdntmimnay coated
a core conS|st|ng of 12 rlna coat ed ical fibre
opticad GresbetediophiTa FATTAR T dyé a%ll%fm%?e@ P hpefiner layer 3T is then

© sum o&%teg %&t%hloos-léhtﬂl A 45%%6614@:01&15&1 hih&fe oTWPoIR d aBY adenerally

In jacket 42 fornmed froma mxture o
umfopml;y:bith‘ytlitahduan@“% yehes al dlwthurhiﬂﬁmnmlyqféhl@t risuduses 31, 37 @

ge nelau\c 1§(?9%qu\§£ml{mnm%endldhge.} h%na'?‘ ?xﬂn?h n?wtr%ﬁlalnﬁlh%i the ducis

eneral | low friction
31, 31Rideht @lteraslchrfas:s po’[hy ettiyd 33{1& niﬁhé"lcd hy drenallitsurct aglasagent such
he .ducts. .3 r nal rfacers

that t&%[aneégag% %Frfgcmpg Faéfg %fe 2 wg’% ngﬁn sutace Tpé%agdté‘gﬁ 31, 32
gsne1§Wh1@,sa1ne as the coefficient of friction of the cables 34 with each other. This reduces
unpredictable installation performance when a cable 34 is installed into the first duct 31 when a
cable 34 is already located within the duct 31. The external surface of the cable 34 is preferably
smooth but may also be provided with longitudinal ribs (not shown), which avoid locking of the

cables to each other as the cables are installed sequentially one on top of the other.

An alternative method of deployment of the miniature optical fibre cable is shown in Figures 5
and 6. A first duct in the form of a single tube 51 is laid from an exchange building or an optical
node, to an area where individual end users or groups of end users need to be connected using one
or more of the miniature optical fibre cables. The tube is cut at a location 52 which is adjacent to
a user or group of users to be connected. A new section 53 of tube is installed from the cut

location 52 to the user 54. A miniature fibre optic cable is blown from 52 to the user 54 and to the



that the coefficient of friction of each cable 34 with
the internal surface of the ducts 31, 32. generally
woheosgasmoas the coefficient of friction of thectss2es/000580

34 with each other. This reduces unpredictable
installation performance when a cable 34 is installed
into the first duct 31 when.a cable 34 is already
Iocated mﬁthin the duct 31. The external surface of

exchance 0(1: %@é&l oﬁe 35 p"ﬁ“ﬁ{ 85\9@‘ um an%% b%% ng%l&ﬂ t}aﬁe 51 are then
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56 aretightatadrelcoptd ¢ adalifig Bregulabl @she deontbe i s cut at a
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users to be connected. A new section 53 of tube is
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then @u wp tccawip@r e *bnwﬁ@lh Hoe namucatﬁe e ulsHeAkri o thedile deewiliog in poor
owldd l@ure 6. The Y branch 50 conprises two hal ves
Uo“ﬁﬁFgHgg%%L'e cl anped together using threaded nuts 56
and can be made water and air tight with suitable
r ubber S al s %no shown
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um@ﬁ%%& top O R fndri.gicened effectively sealing the tube 51
he cut point 52. This process of sealing the cut
p0|nt |s |nportant so that when a new user 59 is to be
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poor bl ow n perforna ce

fibre optic cables, and the cables 34 may be installed in each duct 31, 32 from the end thereof

remote from the manhole 33. In addition, more than one cable 34 may be installed in each of the

second ducts 32. [t is also possible to blow cables into the individual second ducts 32 first and

then blow several cables into the single first duct 31 second.



- ducts.

When mniature fibre optic cables are installed using
this second nethod then it is inportant that the
wonomitoreoocharacteri stics of the sheath of theprca@B2004/000580
and the inside of the tube are conparable, otherw se
the installation performance will becone very
unpredi ctabl e as one such cable is installed on top
of another cable. It -\-611 6e appreciated by |, e
,oris skilled in the art that the - above enbodi nent
has been described by way of exanple only, and not in
any limtative cerise, and that various alterations
and nodifications are possible wi thout departure from
the scope of the invention as defined by the appended
Claiglal ms. For exanple, the nethod may be used to install
el ectrical cables, in addition to fibre optic cables,
and the cables 34 nmay be installed in each duct 31,
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plurality of cables into a first duct such that a
2..A friethod agenrtlingrio sfaimdachensin séd Grse hishies B betipice saiddivgl and second
first duct; and blowing, fromsaid first |ocation,
Sai d plurallty of cables into a plurality of second
ducts such that each said. second duct is occupled by

a second portio | east one f sa lurali
5. & BlragneorBReo B oo L eTa RGP f E Pl e in a seid
first @ﬁt Anfl foshtih O adid SRohSdRetRRIfiSed @t kiFssfuaand tSBeanth of at least
ducts. 3. A nethod accordln% to cIa|n12 further
A

one »é@naal«’hewﬁga@ﬁgots@éﬁewdfievt“ e mpei n kgFeesnrsay gl apd second
ducts thfo%twh%%ﬁmt%gt Syt 15‘19113 Ef.“ d second duct to said

firrst duct, subsequently owi ng of at |east one
sai d cable into sald first and second ducts to forma
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3. A method according to any one of the preceding claims, wheréin a plurality of said cables are

blown into said first duct substantially simultaneously.

6. A method according to any one of the preceding claims, wherein the coefficient of friction of
at least one said cable with a said duct is within 20% of the coefficient of friction of said cable

with a further said cable.

7. A method according to any one of the preceding claims, wherein the surface of at least one said

cable and/or said first duct and/or a second duct is modified to reduce friction.

8. A method according to claim 7, wherein the surface of at least one said cable and/or said first
duct and/or said second duct includes a mixture of one or more polymers and one or more friction

reducing materials.



4. A method according to Caim3, further conprising
the Step of sealing said aperture. 5. A nethod
waccemodigng t o any one of the precedi ng clai ns, POEB2003/000580
a plurality of said cables are blown into said first
duct substantially sinmultaneously. 6. A nethod
according to any one of thegpreceding clainms, wherein
the coefficient of friction"of at |east one said
cable with a said duct is within 20% of the ,
coefficient of friction of said cable wth a further
9.A nsalddl wadligg @ clafn fetvhadinabe polgmegistpolathylare of the
precedi ng clainms, wherein the surface of at |east one
said cable and/or said first duct and/or a second
10. Adkethol SciREhEited]hA I @dUGEeldih 6f 1688 on8 sl MREAOEEducing material
according to claim 7, wherein the surface of at |east
includmyet astdne abp egeahd/ or said first duct and/or said
second duct includes a mxture of one or in ore
pol yners and one or nore friction reducing materials.
11 A W20 04/0F49 Q0P Chit GBRA0 Pt QDQS8TmsOfutih g, cAmpeising dhe step of sealing
I %pcordl ol to claim8, wherein the polyner is
at lea 6@§é?ﬁ&l8 10. A nethod according to claim8 or 9,
mhereln at Ieast one said friction reducing materia
includes at |east one slip_ agent.
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.. A net hod accordlng to: claim1ll. wherein the
step of seallng said duct is achieved by nmeads of at '
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material is rubber.



