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25 APRIL 2005 LAYI NG METHOD, LAYI NG STRUCTURE, AND STRUCTURAL MEMBERS USED
FOR LAYI NG COVMUNI CATI ON CABLES | N UNDERGROUND PI PELI NE [ TECHY g&mflzﬁb@] 5
This invention relates to | aying nethods, laying structures, and

structural nenbers for |aying comruni cation cables such as optical fiber
cabl es in underground pipelines, particularly in sewer pipelines. In
recent years, in pursuit of new comruni cation systens, 10 creation of an

i nformati on and conmuni cati ons network enploying optical fiber cables as

its tr ansm@m@mmiwmﬂ@sm@e%wu@fh@@s' Aﬁbysﬁhuéteﬂm%ﬁmﬁ}ﬁst&@an
transm ssion path, a nmet hod  of laying Optical fiber cables in sewer

pi pel i nesFORNLANI NG f @MMENNT @St B | GARGE £ ortiUin TR G ROUNIAL P PEL BEC h
househol d, has gai ned 15 nmuch attention rather than a nmethod of replacing
the existing telephone lines with optical fiber cables. [ BACKGROUND ART]
Opt i cal fi%m&?&f%ﬁ& asy to handle and superior in 20 transm ssion
rate and transm SSion capacity owng to their lightness and flexibility

conpamned t 0 T@XisSihign PRbRlregaklasso 1thenefRsenddey 1are ngonsigeredd 0 be the
i kely wi nner of the conpetition for a next generation transm ssion nedi um

However , @rrd@wmumurfallbleembams e hhad agidgawbacknieat hat datsles?25uehamgat i on

at breaka Y smal | because its material is made of gl ass. Therefore,
when Iayl‘ﬁ%}t ]o%{lﬁ%l Cphe? KaBPrderghoyn é%é?eaﬂg]éierﬁ'pBarFﬁ@uéBéHHrbn needs
to be cargf é)ﬁgrl[g; led so that the optical fiber cable will not undergo
t ensi on. 30 St ave been going on about the laying of large dianeter 1
25 APRI L 2005n0pbbea|: {ebes, cablessswcial be&dnawt comkucabheion sydanch cabl e

10 creationof an information and communications network employing
optical fiber cables as its transmission medium has been
extensively studied. And, as the transmission path, a method
of laying optical fiber cables in sewer pipelines, which offer
an established communication path to each househcld, has gained

156 much attention rather than a method of replacing the existing

telephone lines with optical fiber cables.

[BACKGROUND ART]
Optical fiber cables are easy to handle and superior in
20 transmission rate and transmission capacity owing to their
lightness and flexibility compared to existing metal cables,
therefore they are considered to be the likely winner
of the competition for a next generation transmission medium.
However, an optical fiber cabkle has a drawback in that its
26 elongation at breakage is very small because its material is
made of glass. Therefore, when laying an optical fiber cable
in a sewerage pipe, the operation needs to be carefully
conducted so that the optical fiber cable will not undergo
tension.

30 Studies have been going on about the laying of large diameter



and having a outer dianeter of about 20 mm for use in transm ssion of

| arge anmobunt of information, in the main pipes of sewer pipels APRIL20G5
also the laying of relatively small 5 dianeter optical fiber cables called
a drop cable and having an outer dianmeter of about 5 nmmin branch pipes
connected to each household froma main pipe. Wen |laying an optical fiber
cable in a sewer pipeline in which a gravitational flow down nethod is
adopted, it is 10 required to lay the optical fiber cable consisting of

trunk cabes; chr angle Cabliehs And 1drRp C0Le% bAptResUPRes - $PACe- Q16 i NSi de
the sewer main pipe so as not to hinder the sewage flow therein.

Concer ni rmnd heaatiage adesckebed!irackgiound alqutt eebinimpyesfodSudescin bed in
JP, B, 3-50483 and JP, A, 8-103012 are known as  nethods for |aying an
optical fiFRSELRBT RN O LRI URp&LeINEPIIALILAE ol dher MAhn P kg

pLi ST _ OPIASH 8. ol s ST maD 1P s
't roduceit 1 1A ee - RET E SRR LB ST s

rai sing tdeamefe Opipicadall idigfe Cabia oM thitike LOBPbES-Ak M angy PLLSsINg it
agai nst the upper part of the inner surface of the sewer main pipe and
al so att avhi ny-drookiseid pped aouthe hayingbreboh popéehecommertedurd ace of

the sewer i i t .an approprjate spacing while hanging the optical
fiber cabel"%&bﬂqcﬁgeﬂh‘g]o%g%ﬁﬁ et HodPFor attaching the hooks in the above
described tgg qugSnbSaguolc10al hagk: Ml ol &ssane i bl edhdn fhe
upper part of the innér surface of a sewer nain pipe wth a drill

equi pped wini dheal ayiang traliehaandt Bdw edofhl higthcan adhgsbye=dn ia hiook nount
hol e, a hook is forced into the hook nount hole 30 overflow ng the adhesive
in tHE hookduwoiRd ol B Y I kecirlelenk Db apRIaboos okt ing tdfe G

surface ofyfie, SSYET, RILAAS: iy LD S9Y8Nt L anahet SEhnL e, hoyever. an

inside the sewer main pipe so as not to hinder the sewage flow
therein,
Concerning the above described background art, techniques

15 described in JP, B, 3-50483 and JP, A, 8-103012 are known as
methods for laying an optical fiber cables in the upper space
of inside a sewer main pipe without tensioning the cable.

In these prior arts, a laying robot is introduced in a sewer
main pipe while inserting a optical fiber cable raising the

20 optical fiber cable with the robot's arm and pressing it against
the upper part of the inner surface of the sewer main pipe and
also attaching hooks equipped on the laying robot to the inner
surface of the sewer main pipe at an appropriate spacing while
hanging the oétical fiber cable on the hook.

25 The method for attaching the hooks in the above described
techniques is such that hook mount holes are drilled in the upper
part of the inner surface of a sewer main pipe with a drill
eqguipped on the laying robot and after f£filling an adhesive in
a hook mount hole, a hcok is forced into the hook mount hole

30 overflowing the adhesive in the hook mount hole teo secure the



cabl e between hooks may sag under its own wei ght and therefore the spacing
bet ween the hooks needs to be relatively short to 5 prevent agsaAPRILI20DEUr €
due to the sag, and therefore a large ampunt of time is required for the
hook nounting operation. Mreover, the laying robot is equipped with
mechani snms for conducting various operations in a sewer pipeline such as an
arm nmechani smfor pressing the optical fiber cable, a drill 10 mechanism
for drilling hook nmount holes, an injection mechanismfor injecting an

adhesive,,a0d &, mechan,sm fQr- fLing the Joak. 0 @ ook mounting hole.

Thus, the robot has a conplex structure requiring a high cost. To
construct anIepthdal cénbenticabl eawiniorde, howesewer api petioel witddmn short
tine, it is 15 desired that the |ayi ng operation consists of a |ow cost and
ver sat i | aekhhiediresn RopkF stz esgectinderel E2 il gadshtderd ritpatfiarea he

above puhl, cations are.not readi] daopt ed. .Furt her e Q consideration
so far hgés}ll %’r?cglln nefcgete e%g?alf/ %]gs o’?e_eo%% i"CaP St Fsggl;%g'ﬁygssckil%mbr fhch

pi pes sext@ndidie f4 0Pee0rapsaver dhai th wr&e-sagqr ahRi 8nEL8BOR: 4 heIeyare
occasions that snooth sewage flow is hindered or optical fibers are
damaged. 4rRh8CLCBURENGF i NVENTUIGNd |fovitew dfodihencabyoviengrenytd ateidn .
background, it is an object 25 of the, present invention to provide a

| ayi ng met hof&REVIFAyi hg® skTUCIUFEPPsr 1§ HAHPRSS V& FPERR LB LT n
under gr outich 4 pLPALd s A SIUGLUEAY 0P ADEE RSB LPLnL NG, LAY] 00y, Whi ch
makes it possible ay optrcal fiber cables wtho appl ying “direct
t ensi on ot hesa v d sn pFey efrtd S idheite |@aseni NP ide BQ4H1der ¢ oud 1
pi pel i nes such as a sewerage pipe, and also to place 3 25 APRI L 2005 the
commuRi cateBrarcaint §9rsiichl bihppepedtovithbpleablass innechéonumsdarsipace of
inside th X mai_n %itpes i n v(%l chvrrul tigl e o%i cal i b%r cabl es, ane Ikai d. It
s a secomtfarIGhieEE B FHEPrEgenpd & mechanism Lor Toréing the hoo
into a hook mounting hole. Thus, the robot has a complex
structure regquiring a high cost. To construct an optical fiber
cable network in a sewer pipeline within short time, it is
15 desired that the laying operation consists of a low cost and
versatile technique. In this respect, the technigues
described in the above publications are not readily adopted.
Furthermore, no consideration sco far has been given to the
laying of optical fiber cables in branch pipes extending from
20 a sewer main pipe. For this reason, there are ogcasions that

smocth sewage flow is hindered or optical fibers are damaged.

[DISCLOSURE OF INVENTION]
In view of the above mentioned background, it is an obiect
256 of the present invention to provide a laying methed and laying
structure for laying optical fibker cables in underground
pipelines, and structural members used for the laying, which
makes it possible to lay cptical fiber cables without applying
direct tension on them while preventing their loosening in

30 underground pipelines such as a sewerage pipe, and also to place



invention to provide a |laying nethod and |aying structure for 5 laying
conmmuni cati on cabl es in underground pipelines and structural 25aPRIL200%ed
for the laying, which it nmakes nore appropriate to |ay conmmuni cation
cables in branch pipes extending froma sewer main pipe. Accordingly, the
present invention relates to a nethod for 10 | aying conmuni cation cabl es
in an underground pipeline which has at |east one or nore branch pipes
branching off froma main pipe constructed between pits, characterized in

that, a high-sifenotd. 0Nk %g&;%isﬂ%t{ %%Siog%'%%'ifb%?ig% gEBE sed, @ﬂ%?‘g each
of the trunk comrunication cables (corresp nds "t o t he above nenti oned
trunk anduppancipaabbes)nkadd ihe damai pipepeianchinancht ¢praLsh €t DN

cabl es (corresponds to the above mnentioned lead-in wire) laid in a branch
pi pe, thefilensiclarepberididng 14 idabbecondely dehgthwilsehdipeesemn with
respect 1o each cqommunicatjon cable, and then ch.co ni cation.cable 20
is i nsert%a%v?WfJoO? ﬁceo %Oﬁ’lﬁ%epg gﬁ@?‘ﬁé“%ﬂh%%ﬁ"ﬁegéyfﬁggggw% U nf?lﬁe. t runk
tensi gn NEAPERg PlagRMnalaRd chhecd# LOK GoMUNELALEOhq CaRbe 1fhhem pit to
the other pit wWithin the main pipe and the branch tension nenber placed

al ong t hestrarichrzbmembeat | wFed cidt etfie oha ¢ 1veg f ovegah ng: phd k40 eodx anch

pi pe box through the 25 nmmin pipe and the branch pi pe, and subsequently
each comRITCRE1dre cd elf¥ IS e WppErLsBacel bf Pragrhe RS mai n

pi pe by t&g@%%giﬁ% ﬁ%p%eQ%%%?aﬁ%ﬁ@Qg eby stretching tension nenbers

inserted in straight in the upper space of
i nsi de the maidtdtidiewg1andtakserad-nhea fcanchnceamyatsatd @meahbe #$rlaid in

the branch pipe in 4 25 APRIL 2005 such a way that it is prevented from
becontiOng lawsey byomensioiiien adid dsy dnchnt endeovaraentepipatine echich t he
branch pipe; JTN.RLESSM LIYERLiOn, aleQ el ates, e, Lhe abqve deser] bed
pipe constructed between pits, characterized in that,
a high-strength low-elongation tension member is disposed
along each of the trunk communication cables (corresponds to
15 the above mentioned trunk and branch cables) laid in a main pipe
and branch communication cables (corresponds to the above
mentioned lead-in wire) laid in a branch pipe, the tension
member being slidable in the lengthwise direction with respect
to each communication cable, and then each communication cable
20 is inserted into the main pipe and the branch pipe by drawing
in the trunk tension member placed along the trunk communication
cable from one pit to the other pit within the main pipe and
the branch tension member placed along the branch communication
cable from the foregoing pit to a branch pipe box through the
26 main pipe and the branch pipe, and subsequently each
communication cable is laid in the upper space of inside the
main pipe by tensioning each tension member thereby stretching
tension members inserted in the main pipe substantially

straight in the upper space of inside the main pipe, and also

30 the branch communication cable is laid in the branch pipe in



nmet hod for |aying conmmunication cables in an underground 5 pipeline,
characterized in that the branch tension nenber to be msertegty.\lpnmezo%
branch pipe is tied to the trunk tension nmenber to be laid in the main

pi pe at a position corresponding to an opening of branch pipe in the main
pi pe. The present invention also relates to the above described 10 nethod
for laying communi cation cables in an underground pipeline, characterized
in that the branch tension nenber to be inserted in a branch pipe branches

of f fromw&qtrwthg@wmsg@@ﬂté&fp bl %nh_'?lgtfe 0z @érpsel@ﬁl

position corresponding to an opening o branc he mal n pipe. 15
The preseitie i hwventh onemd Son nedmies 10sdhedboy e eserdhead pamwt hod for

| ayi ng conmuni cation cables in an underground pipeline, characterized in
that communi C&S BAceabltesnEpat ivemst o 1fifers tar 8hengeevedidsrnilad de

pi pe, both Ia ed ar al go.as 1 be s|idable wth each, other
in the Iend?ﬁ%? y%ﬂ%lgﬂmmgﬂﬁc b?%néﬁggﬁﬁhuﬁ?cgplo\%ﬁﬁﬁ Ul a
brancly t %@I‘lngﬁ‘fﬂ}%{ra@@éﬁ"kéﬁ fid @nihe caut SkdRchr 08hE DEn fALBY0) NG, gui de
pipe at a position of the guide pipe corresponding to an openi ng of

branch pilpeinsetrhednei hhpibpenchhel pe esented hueittd onuak sensebatresntiar t he

above descrlbed 25 method for |aying communication cables in an
under gr ourf PSHilFeid A8, tEﬁdP%lflem&@e 7 PRa&LtERE EeRLFBRCHERBErthan a
I

cylindric o@é I{q{ @P%H}?cfgéag{gg ﬁ?t%oé‘ Iﬁaalm Iep Ops%l nserted in the tension

menber s he conmuni 1on ca le in the | engthw se

direction wi tmer pspeehtt OntBLt 1 ONSd b rf%fml’es 30 The Mes€Meddmigidd on al so
relates to the above described 5 25 APRIL 2005 nethod for |aying

commifi cargtgredalbbes liayiaw updengnboatiopi pebiles, tharacterdezarkdund hat t he
Lensi on MEMDeridS, Anaddd Lo 500" (RSEELRCH £ 208X 204 %o

be inserted in a branch pipe branches off from the trunk tension

member to be laid in the main pipe at a position corresponding

to an opening of branch pipe in the main pipe.

15 The present invention also relates to the above described
method for laying communication cabkles in an underground
pipeline, characterized in that communication cables and
tension members are inserted in a guide pipe, both being placed
inparallel soas tobe slidable with each other in the lengthwise

20 direction, and a branch communication cable and a branch tension
member branch off to the outside from the foregoing guide pipe
at a position cof the guide pipe corresponding to an opening of
branch pipe in the main pipe.

The present invention also relates to the above described

25 method for laying communication cables in an underground
pipeline, characterized in that the tension member has a
cylindrical form and the communication cable is inserted in the
tension member so that the communication cable is slidable in

the lengthwise directicn with respect to the tensicn member.

30 The present invention also relates to the above described



cable is partly bound to the tension nenber allow ng sonme slack 5 thereon

so that the communication cable is slidable in the

with res
t he abov
undergro
t ensi on

space op
subst ant
cable is

| engt hwi sg5 AIPRIE 2003

pect to the tension nenber. The present invention also relates to

e described nethod for |aying comruni cation cables in an

und pipeline, characterized in that the cross section of the
10 nenber consists of a rigid body having a shape including a

en to one direction such as a substantially U shape, a

irg%woy- %@@p%mggcgcgwghgegk%w Mshape; and a %rgo??%%&ﬁéi on

aced in the sp ension nmenmber” "so th

comuni casimel Lied) e charslitdablzed 1A respecthd o teheiohd hansd onkenper .

pr esent

invention also relates to the above described nethod for |aying

comuni catfoimaabl ks hodwunowndesigr dembl ki lpedy nend cihae actrenizieck o hat
after Iayi%Q%a.trunk ;e si on neﬂ?er and a trunk c ni cation cable in the

upper sp
menbers,
the main

cabl e ag

conmuni ¢
after in

pi pe and gig=Bhdr anehaptBei zad0WH €8s FRIHREE b Ss diesRASR0, Ak han Qpeni g of

a0 ISPTRETASTHE b T pit5E S0yt BREPBRi g PHES PaRR T E#Sf

pi pe, and thereafter the slack prevention ne

on

A cHaLs Ohatl Phlo! Lknshack (ROLAYeALhAN MG d NSerLed 1n
er 1s expanded in

di anet er lengtrlesssd hii tewinkorn enstlonrewmdber tandcHdecerigimk reamraini cati on

ainst the inner wall surface of the 25 main pipe. The present
i nvention al 6 Brg§eesatt snvpet apovel ed@iziad twethedalpeye |dga aigibed

characterized in

hat

The

. Babbit) g o i,
s %ﬁﬂé%;gggfékgﬁgﬁgu%%ﬁ%gégéagl3ggg%ﬁ%%§%a}?oﬁnchT'SWQEQFQ e main

branch 6 25 APRIL 2005 pi pe of the main pipe to make the comuni cation

cabl dlandnamiezer consiish snefraerigkd itodar beming keshepa idialecting beneatd t he

openi ng

15

20

25

30

(gpggaggho%gp%hrection such as a substantially U-shape, a
substantially V-shape, and a substantially W-shape and a
communication cable is placed in the space of the tension member
so that the communication cable is slidable with respect to the
tension member.

The present invention also relates to the above described
method for laying communicaticn cables 1in an underground
pipeline, characterized in that after laying a trunk tension
memper and a trunk communication cable in the upper space of
inside the main pipe by tensioning the trunk tension member,
an arcuate or ring-like slack prevention member is inserted in
the main pipe, and thereafter the slack prevention member is
expanded in diameter to press the trunk tension member and the
trunk communication cable against the inner wall surface of the
main pipe.

The present invention also relates to the above described
method for laying communication cables in an underground
pipeline, characterized in that after installing a tension
member and a communication cable into the main pipe and the

branch pipe, a guide member is disposed at an opening of branch



The present invention also relates to the above described 5 nethod for

| ayi ng comuni cati on cables in an underground pipeline, charaghERIEECHO5N
that after installing the tension nenber and a conmunication cable in the
mai n pi pe and the branch pipe, a flexible and shape retaining pipe having
a dianeter snaller than the inner dianmeter of the branch pipe is inserted
10 in the branch pipe so that the branch comruni cation cable and the
branch tension nmenber installed in the branch pipe are clanped between the

i nner sur ranch. pi t r.sunf.ace h i The
pr esent i%ggﬁf?%gggfg%l%eﬁgggsegéﬁ?ﬁ%tgﬁ%ég) eggritég% fgg%%t %ﬁ ?%? | ayi ng
communi cateosicabhesbern akiundengnoundth®i pekhneii rekansciririezadt i thd hat
after installing the tension nenber and the communication cable in the
mai n pi peCRERLEHeCt e Baed pppee - t he branch tension nember and the branch

communi cat i on,cabl e _at .an_opeping of branc ipe is guided from20 the
upper space @Pﬁ §%§§thénH§P lﬁﬁp%i?%lF%Eﬂﬁ%ﬁgF{BEFta%?Ve|.%ﬁﬁr{Eﬁ% of the
branchs pimethyd mears 0fysh@uiepniBIBSE i ghSRegAGd Nit h%no%{ﬂélﬁ% ur?cg]a“Ch

pi pe, and the branch tension nenber 1is tensioned so that the branc

communi capipsl tadl echard@iakizddng tthetupfiéersuntaatl bngt tiee | oavesi sur f ace
of the branch pipe. 25 The present invention also relates to the above

descri bed" Mt hidd d CaAHgatIMuft At iignt ke PaPamith8BpdrRRh

pi pel i ne, ractefl in ' r includes a . trunk slide
part proj %%?’nggi £ral:{:éo}%t leé naarﬁ(ﬁ]na%flﬁ egf%ﬂr#%%h%?%%% %ap‘irlpneg aanad st dabt y
hol di ng nEmbEYSr tthaie thai thhdr tdienidy pitpehe I anth Phgebi anglsshige part

for slidably holding nmenbers to be 7 25 APRIL 2005 laid in the branch pipe.
The pPleseHt the daeined Bipe peltdas the brengbovemdesicabédn amlb hedridr

layi ng ng%y”éggﬁéﬁ”tg§§£§§ %Q Qrugggggigggdin the branch pipe are

clamped between the inner surface of the branch pipe and the
outer surface of the pipe.

The present invention alsc relates to the above described

15 method for laying communication cables in an underground

pipeline, characterized in that after installing the tension

member and the communication cable in the main pipe and the

branch pipe, the branch tension member and the branch

communication cable at an opening of branch pipe is guided from

20 the upper space of inside the main pipe to the upper part or

lowerpartchthebranchpipebynmansofeagﬁidememberdisposed

in the opening of branch pipe, and the branch tension member

is tensioned so that the branch communication cable is laid

along the upper surface or the lower surface of the branch pipe.

25 The present invention alsc relates to the above described

method for laying communication cables in an underground

pipeline, characterized in that the guide member includes a

trunk slide part projecting into the main pipe from the branch

pipe and slidably holding members to be laid in the main pipe,

30 and the branch slide part for slidably holding members to be

Kl



pi peline, characterized in that a curable cylindrical fixing 5 nenber is
hardened in the end of the guide nenber placed inward to thexdpprah Fose
in a state that it is expanded and pressed against the inner surface of a
branch pipe so that the guide nenber is secured to the branch pipe. The
present invention also relates to the above described 10 nethod for |aying
communi cation cables in an underground pipeline, characterized in that the
gui de nmenber consists of a tubular nmain part having the foregoing trunk

slide par . t for supporting the branch comuni cation
cabl e an%aftﬂgl%?taﬁ%h <‘J(eI]élgsllpgggllprrg\e\'nber, and a tubular rotary part having 15

the foregoi nghr preReski deveafiodnd sotraliallas ot LR agabddesdhe dpr egoi ng
tubul ar main part, wherein the support part and the branch slide part is

al i gned wi¢thedchoost Hevyitny hobumvhécabianclvabdmsunitatnomrekdterand! t he

branch tensi on, menber, and thep .the guide nenber is placed at_an opening
of branchp]ﬁ?%]gl% G e H‘E’eFQ%fCanc‘ilﬁa]Pﬁ% ﬁ“%]flpféaji nf HeLpper

space s Ofdfisi A6 &t Ne - HBL 04 P gp\é’iérff'dtot}etflé%ééirn%?nb%?%\}%%e&rﬁw}a lar

main part, and then the tubu rotary part"1s rotate respect to the
cylinder thmochhe hbewelah plipei bg 4 hetdnanthtslicdes papindadtded lowesrsqeart of
the branch pipe so that the branch 25 comunication cable and the branch

t ensi on mMFbESardyuindedr sumtgcenet] ewerapahtpopet fre BrathchoipedeThe

present invention also relates.to.the above described nethod for |aying
conmuni cal%?rrgbner(:ajbﬁ esse?unreacjnaﬁuongé}eg@oﬁﬁﬁ% piPeline, characterized in that the

gui de nenber TeeNgi-8t8nef 1 BPet PhPE QMY HorRA £ 8f + e PSS S NRIRES T
spirally rolling it up 8 25 APRIL 2005 and fitting adjacent side edges of

t he PPat enatendkr foki dabiing wottmeatha ot drer cabd ekorimedani tunde tgnmiadsl| i de
part and a support part in one end and a branch slide part in the other

end, wherksiReline, characterized in that the guide member consists of

a tubular main part having the foregoing trunk slide part and

a support part for supporting the branch communication cable

and the branch tension member, and a tubular rotary part having

156 the foregoing branch slide part and rotatably fitted against

the foregoing tubular main part, wherein the support part and

the branch slide part is aligned with each other to hold the

branch communication cable and the branch tension member, and

then the guide member is placed at an opening of branch pipe

20  holding the members laid in the main pipe in the upper space

of inside the main pipe with the trunk slide part of the tubular

main part, and then the tubular rotary part is rotated with

respect to the cylinder body thereby placing the branch slide

part in the lower part cf the branch pipe so that the branch

25 communication cable and the branch tension member are guided

inte the lower part of the branch pipe.
The present invention alsc relates to the above described
method for laying communication cables in an underground

pipeline, characterized in that the guide member consists of

30 a pipe body formed of a plate member by spirally rolling it up



t he support part and the branch slide part is aligned with each 5 other to
hol d the branch conmuni cation cable and the branch tension nesgRILYHs he
gui de nmenber is placed at an opening of branch pipe to nake the trunk
slide part hold the menbers laid in the main pipe in the upper space of
inside the main pipe, and then the plate nenber is tw sted expanding its
di aneter and 10 placing the branch slide part in the |ower part of the
branch pipe so that the branch comrunication cable and the branch tension

vont i ot AT eb rel S R0 T He oy WSSeAnels Bt Red TarT oyt Ry

comuni cabiom ceatl eshén A1 UBdReaneUd a dbupk Relideepa shalREhedigas-d n t hat
a seal forned of a water-swelling rubber is attached to the outer surface

of the deide imepbeEendakiAg bhenchallisiephet i thetdidhasater, ivhatwimr anch
pi pe so that the i de nber .is airtightly secured tao the branch i pe. 20
The present® MVEN iléoﬁaﬁg‘saaoncfélhgt%Ea?ﬁh?s'ﬁelaéo89éFd3e§&]il@é’(?d %Fﬁo?f“?kgr .

| ayi ng copmmut Cad i o Eabl &S0 Fahan YRR P g ide, f@;@%ﬂr&&?d in
that the guide nenber is a pipe whose end parts are made of arigrd

mat eri al fasts vrddieentpar,t arsl made gudtlecandebernabl plaest! denin matarirg]

wherein the branch 25 communi cation cable and the branch tension nenber are
i nsert ed °Ff PEHEDIFET Foarskeaityht tsbakesandet PeRt t el G pee iveniieied at

(R opent 00,91, MAGH L BEC I D LI P3ELG Dol 15 Phaes, Brelect 1nto
of insidesideheai fhPiPetandmbhe 18 ddlietdd PaEin@ind e PhPSmES WS ed
deformng it into a spiral shape 9 25 APRIL 2005 along the inner surface of
t he Bfandhiatpey tdred brhecheadlidadrant ithelp peviess phatedfithé hecrdmovier part
of <he branch pipg,s9 (khaf Lhe, braneh, somynication cab) ¢ and the branch
t ensi on

tension member are guided into the lower part of the branch pipe.

The present invention also relates to the above described

method for laying communication cables in an underground

15 pipeline, characterized in that a seal formed of a
water—-swelling rubber is attached toc the outer surface of the
guide member making the seal swelled with the water in the branch
pipe so that the guide member is airtightly secured to the branch
pipe.

20 The present inventiocn also relates to the above described
method for laying communication cables in an underground
pipeline, characterized in that the guide member is a pipe whose
end parts are made of a rigid material and middle part is made
of a deformable resilient material, wherein the branch

25 communication cable and the branch tension member are inserted
in the pipe in a straight state and then the pipe is placed at
the opening of branch pipe making the leading end of the pipe
project into the main pipe to held the members laid in the main

pipe in the upper space of inside the mein pipe, and the middle

30 part of the pipe is twisted deforming it into a spiral shape




menber are guided into the |ower part of the branch pipe. 5 The present
invention also relates to the above described nmnethod for |aype@PRIL 2005
comuni cation cables in an underground pipeline, characterized in that the
gui de nmenber consists of a pipe made of a deformable resilient material,
each end of the pipe being fixed respectively to an expansi on nenber, the
10 expansi on nenber being formed of a ring having a dianmeter slightly

| arger than the inner dianmeter of the branch pipe, its portion being cut

open, and ngenent_ | de h that .the branc nmmuni cati on cabl e
and t he b?%ﬁ%%a%%%m on fr1resndo]§frar@earoefs:1L'?llseeﬁotréi‘(rjlclh_nptlf%’pf‘ﬁg :t:ﬁeazg?Fa?@(ﬁt state
and the expafisd @igld inephacsdans €RAtTaELGM i bt helr Lhahbrepdsefast ened
tenporarily and, in this state, the guide nmenber is placed at  an opening
of branchtpipetbe bhanchheohmadingtend chkbilke apidpehoriofzndls tatoidhme nain

pi pe holding the nenbers lajd in the main i pe in the upper space of
i nsi de thrgerﬁl&(—?ﬁ DFDeIUHA ¢ P ¢ Hee 2bPY Bt ¢hsthmi bR eth tihiPexpansi on

menbers at theead n : ' i ed,to ' xpan
pressing itself %glglg%g? 913\@5}5%%&915%?#61%16&[%% %qu%aﬁwgi%%?gﬁnf hen t he
m ddl e pan¢thoed the pipeing twhshrdchoidef aaBlids | Dhoaa spidatgshape al ong
the inner surface of the branch pipe placing the rear end of 25 the pipe in
the | owerPRE+1R%/ tHE G Mgt By &hel phpeguadd meubeheronhigstenpdr al
fastening, of. the expansion.nenber at the rear _end of the pipe is released
to make i pé%ﬁaﬁagﬁrogf;?i %%f?flg%}#e raegsdiqﬁsetntt ﬁlgt?ﬁﬁé‘?"s%??%c’?éldof’ftw br anch

pi pe, andoifwisnthegowiideq mRba-guidss theahr apchneq Gifd.on pipe and
t he bran% ngéo ten%i on nenber ir?to thgsl owe?F1 par? gf '?ﬁgrﬂl)erancﬁ p%e. 10 25
APRI 102005« Tdves preseanbénvbrtingn falrsed elat@sringt havahave desandthed

met hod for, | ayi comuni cation cables in an underground pipeline, wherein
conmmuni ca‘f%%ﬁﬁy@gﬁgllé@g&lret]ll%‘i‘ dheniangai higigfeer of the branch pipe, its

portion being cut open, and the arrangement is made such that
the branch communication cable and the branch tension member
are inserted in the pipe in a straight state and the expansion
15 members are contracted with their both ends fastened
temporarily and, in this state, the guide member is placed at
an opening of branch pipe so that the leading end of the pipe
projects into the main pipe holding the members laid in the main
pipe in the upper space of inside the main pipe, and then the
20 temporal fastening of the expansion member at the leading end
of the pipe is released tomake it expand pressing itself against
the inner surface of the branch pipe, and then the middle part
of the pipe is twisted to deform it into a spiral shape along
the inner surface of the branch pipe placing the rear end of
25 the pipe in the lower part of the opening of branch pipe, and
further the temporal fastening of the expansion member at the
rear end of the pipe is released tomake it expand pressing itself
against the inner surface of the branch pipe, and thus the guide
member guides the branch communication pipe and the branch

30 tension member into the lower part of the branch pipe.

10




and each branch pipe in the underground pipeline, at |east one 5 or nore
branch pi pes being provided in the main pipe constructed betysaprltifos
characterized in that, first the provision is made such that high-strength
| ow el ongation tension nenbers are inserted in a guide pipe and arranged
to be slidable in the Iengthw se direction along each trunk comuni cation
cable laid 10 in the main pipe and the branch comruni cation cable laid in
each branch pipe, and the branch conmuni cati on cable and the branch

t ensi on nenb L.ng - .qut h rti of, the gui de.. pipe
correspondi ngrhtegb?ﬁ%%gge%bgéﬁg#ggr%%%ﬁr%él%agc,&gr? gﬁsﬂé"e %%%?lki) d

sl i dably métiashedoro 1hei oyt ebmpahiipher ynofcddie guide 415 m@@r%fbﬁm
portion corresponding to an opening of branch pipe, the branc

communi capipml tadl etane iitheochmandhaténsi onbhentsere 1bednin at nacheoip® t he
portion of the guide pipe.correspondi to the upper part in the branch

pi pe, anaa%f%te hgagghv%lpf)r%%&eoﬂ?ggﬁgraﬁpgénﬁg%emg @tahReFh 92%m one
pit tg theaiher it thr (s oY . dr.aw j trunk
comuni cat i o%ggabb%%g%%l :éﬁgb'keg{&é%Eb?gﬁﬁ%%ﬁ&gf%?%&%%ﬁ%%ﬁgﬁ%ﬁ%M‘?%&gai d

ot her pithe¢twenypitbe aredraqiqel zeialtde dr an: sy the phevibraneh made

comuni cation cabl e and branch tension _nenber fromthe one pit to near the
predet er el bpehi RgIBr sbrgREkhpilpE-a cnRat2enngiem siiope meamE tsherra he

branch tensj r_placed near th openi ng ,of .branch pipe is pulled up
fromthe réaér)lc é%:%g Hox Pt dethg T rui%%g?én%oerb&? 1 fenith branch

pi pe at thengiSanesd dTeeatd odr avbRg darH heuhk anehnsomamisathgnecabl e and
the branch tension nenber, and finally the trunk tension nmenber 30 between
the ditt s i thensd bmed peoasd ridtechraheh taammkirtiensiiom ¢adb25 IARRK Ln 2005 menber

substantial ly straight in the upper space of inside the nmain pipe thereby
| ayi ng thtéragri}flbé’lﬁepeaaﬂat}éedg?a@&%ﬂi%@’aﬁli‘-%ﬁtl@aﬁ%ﬂq‘]aPﬁietG%ﬁé?a%’-ﬂhce of

i nside the i) PbRGe A %lei(ﬂgt P€xen out from the portion of the guide
pipe corresponding to the opening of branch pipe, and a guide
member is slidably attached to the outer periphery of the guide

15 pipe in the portion corresponding to an opening of branch pipe,
the branch communication cable and the branch tension member
being attached to the portion of the guide pipe corresponding
to the upper part in the branch pipe, and after the above
provision, the guide pipe is drawn in from one pit to the other

20 pit through the main pipe thereby drawing in the trunk
communication cable and trunk tension member from said one pit
to said other pit through the main pipe and also drawing in the
branch communication cable and branch tension member from the
one pit to near the predetermined opening of branch pipe in the

25 main pipe, and then the branch tension member placed near the
opening of branch pipe is pulled up from the branch pipe box
placing the guide member in the opening of branch pipe at the
same time and drawing in the branch communication cable and the
branch tension member, and finally the trunk tension member

30 between the pits is tensioned to stretch the trunk tension

11




branch tension nenber is tensioned between the opening of branch 5 pipe and
the branch pipe box to stretch the branch tension nenber subzg apitipldo0s
straight in the upper space of inside the branch pipe thus laying the
branch conmuni cation cable in the upper space of inside the branch pi pe.
The present invention also relates to the above described 10 nethod for

| ayi ng conmuni cati on cables in an underground pipeline, characterized in
that a fixing menber is disposed in the upper part of the inner surface of

the vall %el%éf_ﬂb&ﬁgg%lllgﬁggrgﬁgg%giﬁ ﬁeh:ﬁﬁg%gg%@% R& &1 188bl:r ch

tensi on nenber is sl y “attac o the he outsSrde of the

f or egoi ngndbn fdiyiengheesber1spiidaihd aibeanthe commuptaatdmncadi € és pl aced
in the upper part of the inner surface of the pipe bend. The present

i nvent i oncaPkd iteltaLesrPort ieaadvie loedclei bhd mam dge,orndagliag the
communi catjon cables in an underground i peline, wherein at | east one or
more br anclﬁarb?kﬁ)ggnﬁl;gﬁlé?‘f’ - 28 1%%%%%%5?%8%?&él%%f%%%%?édow%en pits
in an sundef g %adthepbashbﬁepi@%gcﬁoegtfggchr&htehgfa&m%-s%ﬁ%&r _

| ow- el ongation trunk tension nmenber is inserted in or attached to a guide
menber, sudstahebal by sitmg it iephacihpge a sperruof catdiele eabl ectsnch
accommodat ed in the guide pipe in advance, and after the guide 25 pipe is
laid in tHEPEFH DilFE Inhd hguPdensipecraupispsdes rablentn upperuririce of

i nside t i n. pi t i,on] t trunk tension nenber in the main

pi pe, an}e}%% %ﬁeﬁﬁ?ﬁ%? aﬁ?gatk?%én&%} &gp%'omruni cation cable in a branch pipe
i s needed, thee peaRUAiCahORLCARI £14S \H1aWed ROthBeabsdache i Pg.d4 om t he

gui de 30 pipe by appropriately replacing a |l ead string of the guide pipe 12
25 ARRI L 2905 av £hrt Heasbiranchooonniing taeh ocakdlslse. iMhenpresttgiaveht i on
al'so rel agglegeffnet,h%haatw):%\é egr(?LS'z%I;ii l1:)r(;i‘dtl'1at a fixing member is disposed in

the upper part of the inner surface of the valley part of a pipe

bend formed in the branch pipe and a branch tension member is

slidably attached to the inside or the outside of the foregoing

15 fixing member so that the branch communication cable is placed

in the upper part of the inner surface of the pipe bend.

The present invention also relates to the above described
method for laying communication cables in an underground
pipeline, wherein at least one or more branch pipes branch off

20 from the main pipe constructed between pits in an underground
pipeline, characterized in that a high-strength low-elongation
trunk tension member is inserted in or attached to a guide member,
and a lead string for replacing a communication cable is
accommodated in the guide pipe in advance, and after the guide

25 pipe is laid in the main pipe, the guide pipe is disposed in
the upper space of inside the main pipe by tensioning the trunk
tension member in the main pipe, and then when installation of
a communication cable in a branch pipe 1s needed, the

communication cable is drawn into the branch pipe from the guide

30 pipe by appropriately replacing a lead string of the guide pipe

12




met hod for |aying comunication cables in an underground pipeline,
characterized in that first provision is nmade such 5 that th izﬁq? on
cable and/or the lead string are inserted into a guide pipquﬁgﬁgﬁg end of
the lead string is taken out fromthe portion of the guide pipe
corresponding to an opening of branch pipe, and then the guide pipe is
laid in the nmain pipe and a branch comunication cable is laid in branch
pi pes for 10 which installation of comunication cables is needed, and when

t he i nst iéﬁiéﬂé(gr%ﬁéﬂ"%béﬁﬁﬁgggé¥%ﬁ(%héfg”es is needed for the rest of
the branch pipes in i'ch"no confruni cation cables are installed, one end

of the |ead gtk peeBbaCedndbnt NEn PRI NG 1 Qe PRANEH PARSyE I AWLLQYL to a
branch pi pe box and the other 15 end of the lead string is connected to the

branch comtidtation lagable, candubheatibe eadhlefs the headistardgqgpusdd ch has

been taken, out in the branch pjpe box is pulled thereby, |laying the branch
comuni cATRH- T4 & arFatq"FeerHTZﬁ‘ELH“pitBétt ﬁﬂgﬁﬁhpt’fﬂlélﬁﬁf”ael%iwe THEDr esent

i nventy] 0%@4@91’1%9%(91&@&5&‘&% abpye a‘?lgﬁ/%rﬂ Pﬁ%.le%% JEtd rgdaEgriAsaer'

conmuni cat1 on cables 1 n an undergroun pi peline, 1n an under groun

pi pel i ne,irctharactddez edpenahfatne afi®ro Camaunkaat onisgbl es:anst gud ead
strings are inserted into the guide pipe and one end of the lead string is
t aken outfr@uitdiedecrEbantdie thsr ghodedt inheguicdepidiaccopraspardiimp to t he
25 openin f _branch pi pe, e ide pipe is laid in the nmain, pipe and

br anch commitPQsT ot Eapriss EAFa e GuRip i prped vinteR mhsbaipe *C

i nstal | atd/on HOf GEPRIRLERLINGRa¢aBhe S apaBdi EheR; gne, and 0fh S5 d 6gd string
pl aced at the opening of branch pipe is taken out to the branch pipe box
and Men whistralibatizdn asfio800 £ @mmmirdatatdrorcabbéss are needde| fod v rest of

t he branch pipes 13 25 APRIL 2005 in which conmuni cati on cabl es are not
i nst al | ed;"% H&SthRdrdety 1 0foRAUNT RAER GIPERBHE It orAbdesd! £ neerkedtingr end of

the | ead the rest of the branch pipes in which no communication cables
are installed, cone end of the lead string placed at the opening

of branch pipe is drawn out to a branch pipe box and the other

15 end of the lead string is connected to the branch communication
cable, and then the end of the lead string which has been taken

ocut in the branch pipe box is pulled thereby laying the branch
communication cable in the branch pipe through the guide pipe.

The present invention also relates tc the above described

20 method for laying communication cables in an underground
pipeline, in an underground pipeline, characterized in that
after communication cables and/or lead strings are inserted
into the guide pipe and one end of the lead string is taken out
outside from the portion of the guide pipe corresponding to the

25 opening of branch pipe, the guide pipe is laid in the main pipe
and branch communication cables are laid in branch pipes which
need installation of communication cables, and then one end of

the lead string placed at the opening of branch pipe is taken

out to the branch pipe box and when installation of

30  communication cables are needed for the rest of the branch pipes

13



string and one end of the lead string which has been taken out to a branch
pi pe box is pulled laying the branch communi cation 5 cable isaPRIPrAAB
pi pe through the guide pipe. The present invention also relates to the
above descri bed nethod for |aying communication cables in an underground
pi peline, wherein at |east one or nore branch pipes branch off fromthe
mai N pi pe constructed between pits in an underground 10 pi peline,
characterized in that a high-strength | ow el ongation trunk tension nmenber

is inserted LRiGk @éﬁﬁﬁﬂ?gaEQOﬁ_ggﬁgés ﬂ%eﬁmt fﬁgtéffé&rugﬁeFﬁggéﬁg menber

is tensioned laying the guide pipe 1nt upper space of Tnsi mai n

pi pe and absouhaysnioh heabbs anckooarateidcabi oe cadiles dni braneh pépes which
are in need 15 of communication cable installation, and when installation
of comuitEARY o' E &BISessChddted sianl fheipasyhbth thes begnchapepesutin

whi ch no i cation_cahles, are installed, a. lead stringis

i nserted ?%%?ﬁgaégl e ﬁ?%SXaH%FEﬁéﬁgnd 3¥1Pﬁéﬂﬁ%§5an§PT??EF?%l?%R T out
from tahe poIvtéonn ofhé her ghikKlep Dhder 2 ¢ raspandi g 40,4 he opening of
branch pipe, and a branch conmunication cable is attached to the other end
of the | ead Nix ipngseanditkenehdnoflsherdledatstioi nhephlaced deser iihed openi ng

of branch Dipe i% pul] ed thereby | aying the branch communication cable in
t he branch %&%% fo tHe GETMUBREGABLPE. PHIffe bR esEntundRAeRiWrd al so

rel ates t.0; . abo eﬂ%ﬁ i,be t hod fo i 0 nication,cables in
an underd?%%%glﬁ%ipe |ne?{FE g%agﬁégng%uﬁakgﬁﬁggFﬁé chara f%???é%P%n t hat

when drafiog to rishe bepd SbihbguptesaskBled paReNi A0 RfuiMaRehoipe to a
branch pi pe box, the lead string is taken out to one end 30 of the main
pi pe ¥hd Bipel ineerberacs sraged edhftomhinb-btarohthdl oS ARRIAL ROO5 pi pe

O e B MR S O R
and the trunk tension member is tensioned laying the guide pipe
in the upper space of inside the main pipe and also laying the
branch communication cables in branch pipes which are in need

15 of communication cable installation, and when installation of
communication cables is needed in the rest of the branch pipes
in which no branch communication cables are installed, a lead
string is inserted in the guide pipe and cne end of the lead
string is taken out from the portion of the guide ripe

20 corresponding to the opening of branch pipe, and a branch
communication cable is attached to the other end of the lead
string, and the end of the lead string placed near the opening
of branch pipe is pulled thereby laying the branch communication
cable in the branch pipe through the guide conduit.

25 The present invention also relates to the above described
method for laying communication cables in an underground
pipeline, in an underground pipeline characterized in that when
drawing out the lead string placed at an opening of branch pipe
to a branch pipe box, the lead string is taken out to one end

30 of the main pipe and a pull member is installed from the branch

19




pul | menber on the branch pipe box side is pulled to drawin the |ead
string to the branch pipe box. 5 The present invention also rd apgfLt9oshe
above described nethod for |aying communi cation cables in an underground
pi peline, in an underground pipeline characterized in that to draw out the
| ead string in the branch pipe box, a lead tug is provided on an end of
the lead string which has been taken out 10 fromthe opening of branch pipe
of the guide pipe, the lead tug being used for hooking or grasping the

| ead stri r branch i-pe,. box.. The present invention further relates
to the abo eg ggjggc?fjbérgg St Egd{)‘elfl%rn_1 larlypﬁé’%cg%ﬁlorﬂ”beaﬁ 6:%1e05;3?§55§%1%

under gr oufitkh L%aoFg@tu RemsBarActed zed be thatndihe awer afhargigref the
comuni cation cables is substantially equal to that of the lead string.
The presarmlli meidomraltde belaatcés ptlpet hexabode despnlbed taoedidwd ifror

| ayi ng co ication cables in an underground 20 pipeline characterized in
that a hi%?ﬁ%‘%gﬁf%%@? dfat? B #idHE tRG761 on nenber branches of f from

the oy de pi el BrblgntvVighOht YoRlatdle QNCNIN0 (OF L RLANGD, PIRE A0 | dably
integrated wth the Tead string or branch comminication cable oeﬁay it
in the bmasghopi perwieryimyi sguheiteadost dahg el iMeahr antder&%und
comuni cation cable in the branch pipe. The present invention relates to a
| ayi ng stRARaLEef 3N ahayAgr ebpwini ag bime ablagedte ramedndar ghaourid
pi peline, wherein .at. |least one ar re_branch pipes branch off fromthe
nai n pipé#x%%ﬁgFrﬁgFehe_gﬁWE%H“bﬁfbggﬁ Pﬁ@nﬁﬂd%ﬁﬁggﬁﬁﬁ ﬁigﬁﬁ ne’d 3¢
char act erdzag ddu hahnhe 98-St eRgY Bahowt £1 909ati 9D nbenslen daad ARRIL 2005
menbers are slidably disposed in the | engthwi se direction wt respect to
each 10omiimvire ahieonpeabhe e brgnchepipanks the guide pipe, the lead tug
peing used for hooking or grasping the lead string from a branch
pipe box.
The present invention further relates to the above described
method for laying communication cables in an underground
15 pipeline characterized in that the outer diameter of the
communication cables is substantially equal to that of the lead
string.
The present invention also relates to the above described
method for laying communication cables in an underground
20 pipeline characterized in that a high-strength low-elongation
branch tensicn member branches off from the guide pipe in the
vicinity of the opening of branch pipe and slidably integrated
with the lead string or branch communication cable to lay it
in the branch pipe when laying the lead string or the branch
25 communication cable in the branch pipe.
The present invention relates to a laying structure for
laying communicatiocn cables in an underground pipeline, wherein
at least one or more branch pipes branch off from the main pipe

constructed between pits 1in the underground pipeline,

30 characterized in that high-strength low-elongation tension

15



comuni cation cable laid in the main pipe and the branch conmuni cation
cable laid in each branch pipe fromthe nain pipe, 5 and the 38 WpRIi SppisoNn
menber placed along the trunk conmunication cable is tensioned In the
range fromone pit to the other pit through inside the main pipe to be

pl aced in the wupper space of inside the nmain pipe substantially straight

t hereby | ayi ng each communi cation cable in the upper space of 10 inside the
mai n pi pe, and the branch tension nenber placed along the branch

conmuni cat i on bl e is.tensioned at |east, betwe t he .opening_of, hranch

pi pe andqﬁ?@?\% gﬁirpees 6Qaggyoujgsf??sheeé 6Patﬁl&%eleﬁg§:2“‘floseoglgfaﬁtégni‘”hltfbrhe upper
part in theshsanchegi peacsubshbantihakbhyishr aighti o ayiiRgdt heHy anchny
comuni cation cable 15 in the upper space of inside the branch pipe. The
present icvemnboraalew rcebatedatiol tire abheveadesgriedandayiheg tstanudi ure of

| ayi ng conmuni cation cables jn an underground pipeline, characterized in
that a guifEUMRERBRY 73 Cagilepbkd 1816t 6penrhdBIc brandh orpenihe%® t he

br ancly pié)r‘?%zotl? an&ﬂﬁ?kofﬁer%%ﬁt%rggﬂép p@gae%é& t tnngt he qui de menber

hol ds the branch tension nenber changi ng iTectiomr fromthe upper
part in tdewimcpt Pen teaiihe iyppensspaea oh imsideddherbhangsh ppipg and
t hereby the branch communication cable is disposed in the portion of the
openi ng ofh®diEr piipetvnpedh coryiedpdhgsma2s pope Heo tgpelapadt inrthee
branch pipe. The present .invention also relates to the ove descr.i bed

| ayi ng st#ﬁﬁﬁ{wip%#elﬁgiﬁﬁségﬁnﬁﬁFcEFPSnHiﬂﬁ<§¥qﬁ$%ﬁ¥léﬁi%ﬁiﬁ¥ﬁﬁﬂpt

pi pel i ne, ¢ Ehad A 181y 1R chBnt BakmaAnt & %ﬂ@n”@ﬂ@f&:ﬁ§thgi§g§§EQﬂ%Q?éQﬁfUDPer
part of the inner surface of the valley 30 part of a pi e ormed in
t he Banchnpigethanthimeibeanctd 162 ARR LeR006ntrensiconpieabaralidng! i dably
held in the inner part or outer part of the fixing nmenber, thereby
disposirmfﬁq“pqﬂqﬁﬂjyommunication cable is tensioned at least between

the opening of branch pipe and branch pipe box through the branch

pipe to be placed in the upper part in the branch pipe

substantially straight laying the branch communication cable

15 in the upper space of inside the branch pipe.

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that a guide member is
disposed at an opening of branch pipe where the branch pipe

20 branches off from the main pipe so that the guide member holds
the branch tension member changing its direction from the upper
part in the main pipe to the upper space of inside the branch
pipe, and thereby the branch communication cable is disposed
in the portion of the opening of branch pipe which corresponds

25 to the upper part in the branch pipe.

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that a fixing member is

disposed in the upper part of the inner surface of the valley

30 part of a pipe bend formed in the branch pipe, and the branch
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communi cation cable in the upper part of the inner surface of the pipe
bend. 5 The present invention also relates to the above descrybaprIL 0¥
structure of laying comunication cables in an underground pipeline,
characterized in that the comunication cable and the tension nmenber in
the main pipe are disposed in a guide pipe. 10 The present invention also
relates to the above described I|aying structure of |aying comrunication
cables in an underground pipeline, characterized in that the guide pipe is

di sposed {p,th n9£§ﬁ{1§9gcglfﬁa H%%L{hg 0| hge%%E %n%%gﬁlby SlaCk

preventi on nenbers at approp I'Ia ositrons 1 n

present ig¥enthen aﬁildgﬂéﬁéﬁbé@ th@héb@M? desepbhedy |%ﬂémlﬁ%éﬁ@ﬁure of
| ayi ng conmuni cation cables in an wunderground pipeline, characterized in

that a gu¢@@m@mp@ata@@cnﬂﬁuaUquha pbuealpayt off chreminineat sonfeables pl aced
in 20 parallel.in the lateral directionis laid in the main pipe and
cormmuni cat ForPtRbI 28 %re inserted through the guide pipe from the near

side ¢f a pitphu E)Qes%%l%e%v%f%g&@ﬁ Dranch s tBh‘EPBr%S{?é javention al so
relates to the above descri aylng structure o hg Conmuni cati on
cabl es i ntapin@5 smderiground i pelyiine, cbhamastetitzed Iaabméé the o de pipe
is laid in the upper space of inside the main pipe and, for branch pipes
connect ed ¢ BHEARY drd R5TL rife @hé§§c§@é#2@ﬁiﬁft@@é ﬁhﬁmmqquﬂcinnmth

communi ca cab are inserted in parallel .in .the e fromthe
o oxi S o Sl teprRBELBRIPRE H0 TiF fhd hPAREN" AP pRLROMTREd o
both sides @f:ddexn®mtn pipe. 17 25 APRIL 2005 The present invention also

relates to the above described laying structure of |aying conmunication
cabl é¥ i n anThe present invention also relates to the above described

laying structure of laying communication cables in an

underground pipeline, characterized in that the guide pipe is

disposed in the upper space of inside the main pipe assisted

by slack prevention members at appropriate positions in the main
15 pipe.

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that a guide pipe
accommodating a plurality of communication cables placed in

20 parallel in the lateral direction is laid in the main pipe and
communication cables are inserted through the guide pipe from
the near side of a pit with respect to the branch pipe.

The present invention also relates to the above described
laying structure of laying communication cables in an

26 underground pipeline, characterized in that the guide pipe is
laid in the upper space of inside the main pipe and, for branch
pipes connected to each side of the cross section of the main
pipe, branch communication cables are inserted in parallel in
the guide pipe from the proximal side of a pit corresponding

30  to the branch pipes connected to both sides of the main pipe.
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under ground pi peline, characterized in that branch conmmunication cables
are introduced in the foregoing guide pipe 5 fromthe proxi ma?ﬂ#aﬁ 05
each pit symetrically with respect to the substantially m ddle point of
the main pipe or a point where the nunber of branch pipes between pits
substantially halves. The present invention also relates to the above
described 10 laying structure of |aying comunication cables in an

under ground pi peline, characterized in that branch comrunication cabl es

are insertedd a h_tensian nber ich is disposed at |east
from an openiTlrtllg% gfr%g?gkc%ngélggfo?oﬂ;s rraer%c_r]t“%ﬁ %8 ggﬁ | %V%adse Eﬁg
properti emapxegeditddtiedld o | Qwghlhe bepgingi radiys ofabhesbranchyy,

comuni cation cable. The present invention also relates to the above
descri bedindend ngrsd r ugtigreg igfe,| ayichg rectreunizedt | ohncabtiest i n lranch

under ground pi peline, characterized in that a guide pipe accomodating
brancg cocff?ﬁﬁﬁf ?%W%&BE@?S%‘:%FE‘%@@HCPH %%Eg?df%%%gpguéﬁ@ RiRe t ube

br anches  gui de: pi pe. r ' ti rel ates to
the above deser bRe I g ST ok ST ooy Sy e R e O S RS 1
under gr ound tpiepalbseanthanaet atdaed poithaif ame eadnopipbeot e oiirk
accommodated in the guide pipe and the tube slidably branches 25 off from
t he out er"ls&iiq ddee gTUltiRE g derige PifwRs pradg@man imventdwWrstarsd aldlvat es to
t he abovei1 gleéecsri bed laying structure of laying communication cables in an
under ground pipel i ne, characterized in that a hol ding nenber for holding

the tube al onget peckBAeriM@bht Ofn thesPraNGh R PS 39 é&oé@‘&@sec‘lj]@}ecﬁ”
openi ng of branch pipe. 18 25 APRIL 2005 The present invention also relates

to tHé ablanerdesatirthed udeayiofg $traotur eowhuhayatnijosconmatieat iign cabl es in
an underground pipeline, characterized in that branch
communication cables are inserted in a tubular branch tension
member which is disposed at least from an opening of branch pipe
to a branch pipe box and has bending properties exceeding the
15 allowable bending radius of the branch communication cable.
The present invention also relates to the above described
laying structure of laying communication cables 1in an
underground pipeline, characterized in that a guide pipe
accommedating branch communication cables is disposed in the
20 main pipe and the tube branches off from the guide pipe.
The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that one end of the tube
is accommodated in the guide pipe and the tube slidably branches
26 off from the outer surface of the guide pipe.
The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeliine, characterized in that a holding member

for holding the tube along the inner wall of the branch pipe

30 is mounted at an opening of branch pipe.
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underground pipeline, characterized in that a fixing menber for holding
the tube along the inner wall of the branch pipe is 5 attachess hprRELP oS
bend part formed in the branch pipe. The present invention also relates to
the above described laying structure of Iaying communication cables in an
under ground pi peline, characterized in that the tube is slidable with
respect to the holding menber and the fixing 10 menber. The present
invention also relates to the above described |aying structure of |aying

i i I i i pel i h cterized i.n that the
Cobe hel o by FRETEaeE e P R B RS SRR 5 bm t he

inner 15 waying®f @thianche piqe ilytihg vicelRihy cat ibhe epgnklg of byanch
pi pe. The present invention also relates to the above described |aying
st ruct ur elpferayewed pémetdineat ¢ lonr Tethd bz ¢dh iant ham def fx tum depibpel e,

St ai ni oos ETauY of 8| LT alOFi e oUBHEE | iybnt br et ST RHALSET 01 % he
inder o ound. Bl pel | oo CharacTer ) 2R T T Par the FUbe T LN of o

t ubul ar textilhe p2&sEhe pnesenionnvend i dwlatesthe shovetddsdrimiders for
| ayi ng copmuni cation cables, and nore specifically relates to a guide
menber t ot HELRY actd WP opEni AgYSNJdbr &ABRUPILFEF1rhe Cglide nembern being
oL AR B R 10 T LTRSS L b, L e
i nserti ons PRddb haviy Ngh 19 25e APREL 200513165 98S rs@®le, 0N ANGR! thama hal f
circle, a trunk slide part projecting dowwardly contlnuously:#ro t he

i nserlf0i ormgyelrer and

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that the tube held by
the holding member is placed at a certain distance fromthe inner

15 wall of a branch pipe in the vicinity of the opening of branch
pipe.

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that the tube is formed

20 of a flexible tube made of stainless steel or plastics.

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that the tube is formed
of a tubular textile.

25 The present invention relates to structural members for
laying communication cables, and more specifically relates to
a quide member to be placed at an opening of branch pipe, the
guide member being characterized by having an outer diameter

substantially equal to the inner diameter of the branch pipe

30 and comprising an arcuate or ring-like insertion part having
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slidably supporting nmenbers to be laid in the main pipe, and a branch
slide part placed in the insertion part, the slide part 5 sli PrINodisNg
menbers to be laid in the branch pipe. The present invention irhg at es tdgB
structural nenbers for |aying comunication cables, and nore specifically
relates to a fixing nmenber to be placed in the upper part of the inner
surface of the valley part of the pipe bend forned in a branch 10 pi pe, the
fixing menber characterized by having a outer dianmeter substantially equal
to the inner_ dianeter, of .the branch pi and conpri si ng, an. arcuat e or

i ng- 11 ket FI50 “Satt FadPRGSE CBRBsS Heack i I 4rger CFHAK SLHAF i ol e and
a slide pardypromided @ Ailg EixX NGudREty Al Bhide Rant; 5 Hdabladrol ding
menber s ?%E 315 be (?ai (‘ﬁmi nrt hg branch %?%eg The presens%q{ rilven%lgon recrat es to
struct ur ad 1 iaihiey ssupmpordiayy neertemaInicc dki 0Aidabheshe angimosipspeaidical ly
to a guide pipe to be disposed in the main pipe, characterized in that the
gui de pi pePrasch $Ehde pasdual 2¢ed et hedgipdiiamhearhi ks péide maitk a pi pe
shape .i nc]-udi at st _aqne .or r e .spaces, continuqus _i.n t.he pipe length
di rect5i o_nEl’,ﬂadh i%s %J?]g%%%d“ev{nm?%rsgﬁt%p%e?ialnagm Kih tthhee %ﬁacrkcrlfe&lpcﬁ Tection in
the portion okl @sReRAING ivrithen eRaning afs Rt Riie nahie 4y esant
invention relates to structural nenbers for 25 laying comunication

cabl es, amdy/imy ecgpeeiifdaddldnycaeblass| @k mopreevprtidncreiperetatde wh sposed
in the main pipe, characterized in that the slack prevention menber has an

out er di ahet et NGB i IRP SytRfFeq ot H'G MRRETIRME & Jhd HW n pi pe
d h i i i | ak 30
and has g, arguate ng;%glﬁﬁfa]&r QFS tﬁgiﬁ%‘i?%ls}:?%nci %%%e.dagﬁg% ﬂ%@{% a

half circle, and is a portion ength w't | L 2005
at | qast monee otheofieiconeames  fobfa rsldtdatlze diey diang nhheotesberismdtebe | aid
'n the rms!unbspflapneﬁially equal to the inner diameter of the branch pipe
and comprising an arcuate or ring-like fixing part having a
cross section larger than a half circie and a slide part provided
on the fixing part, the slide part slidably holding members to
15 be laid in the branch pipe.
The present invention relates to structural members for
laying communication cables, and more specifically to a guide
pipe to be disposed in the main pipe, characterized in that the
guide pipe has & length equal to the length of the main pipe
20 andapipe shape including at least one or more spaces continuous
in the pipe length direction, and is provided with an opening
in the thickness direction in the portion corresponding to the
cpening of branch pipe.
The present invention relates to structural members for
25 laying communication cables, and more specifically to a slack
preventionmember to be disposed in the main pipe, characterized
in that the slack prevention member has an outer diameter
substantially equal to the inner diameter of the main pipe and

has a arcuate or ring-like cross section at least larger than

30 a half circle, and is formed in a portion in i1ts length with

20



The present invention relates to a structural nmenmber for |aying

communi cation cables and characterized in that a guide 5 pipg%P@¢“E2@m§h
sufficient to introduce a plurality of branch comrunication c S
correspondi ng to each branch pipe and its internal height is smaller than
twice of the outer dianeter of the branch conmmunicati on cable. The present
invention further relates to the above described 10 structural nenber for
| ayi ng communi cati on cabIes characterized in that at Ieast one or nore

partition,plate r t|t|o h or, of i de pi pe
into sect?o%’ts Szcré%%r %5| délc% regse gan %r’ﬁf%ﬁ]orléjil&ge ?qrﬁ% Chbove
descri bedto 15e S £ ugt 1hh at heepher ﬁgﬁejaylng conmuni cati on cables,
characterized by having a dual structure in which a guide pipe has an

i nner pi pe fdhd peerstEintg invenk loonmedkcasi on eabtesctorabenémbelr i foit he main
pi pe and gn put er 1B$ for inserting branch communication cables to be

laid in eathtb? 5tk cales ?de?fb%r%‘ww%eslmﬁbéiteﬁtgwdﬂ h to
accongpdat £, ol i, %%&Vhosfufﬂr&% %8“1@1'9%88% %t&'r%ﬁl%o”f O“d' {9 to

each branch pi pe. e present ‘i nvention Iates ove

descrlbedc@mmwmimwfdommﬁﬁmmesfebrkaypagdﬂﬂ@ﬁuﬂb@@hl@ﬁaﬁ@@&ﬁ@maaﬁﬂaﬁﬁﬁterlzed
in that the outer pipe is provided with at |east 25 one or nore partition

pl ates fotnveyrakdiaighfarei @Iﬁ@hl% tihag swéss sbcthopuard dhanheeghif of the
partition %Q %gCtl ns és smal | er thagﬁgmnce of the outer dianeter of the
branch cORmAT TATT on ERBHES 2 35} DESCRI PTI ON OF DRAW NGS] 21 25 APRIL

2005 FIG 1 ithedptO5@ht qu@alu@hdfﬁea%meya%vstt% eﬂ@‘élb%vét@ésecr Hal a

pulling rope is inserted in a sewer pipeline. transverse
sect ilénal stuiesr tioa showeaarbamst dlolrat | daying communlcatlon cables,

characterized in that at least one or more partition plates

vertically partitioning the interior of the guide pipe into
sections are provided.

The present invention relates to the above described

15 structural member for laying communication cabkles,

characterized by having a dual structure in which a guide pipe

has an inner pipe for inserting trunk communication cables to

be laid in the main pipe and an outer pipe for inserting branch

communication cables to be laid in each branch pipe, the ocuter

20 pipe having a sufficient width to accommodate a plurality of

branch communication cables corresponding to each branch pipe.

The present invention further relates to the above described

structural member for laying communication cables,

characterized in that the outer pipe is provided with at least

26 one or more partition plates for vertically partiticning its

cross section and the height of the partitioned sections is

smaller than twice of the outer diameter of the branch

communication cable.

30 [BRIEF DESCRIPTION OF DRAWINGS]
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condition of a branch pipe in a sewer pipeline. 5 FIG 3 shows a state that
an optical fiber cable is bound to a tension nenber in part. ZEIA@RIEW
(a) a perspective view and (b) its enlarged transverse sectional view of a
pi pe-shaped tension nenber with optical fiber cables inserted therein. 10
FIG 5 is perspective viewto show a state that an optical fiber cable is
installed in a tension nenber with a U shape cross section. FIG 6 is a
transverse sectional viewto show a state in that optical fiber cabl es are

installed 'nJ?@ﬁsUQﬂs”ﬁ”p§ﬁ§1Mﬁ&bnaﬂfﬁfﬁigégf¥6nQﬁgﬁﬁt%eQEBQHQ 5 shape

in (a) and a Wshape in (b) 7 1S a perspective V|ewtos astate
t hat tensthat arep@blsncﬁoror}_eei Dé imgeﬂtdfa@dileSa as@veonmgsd ethey t h a
connecting nenber. FIG 8 is a longitudinal md-section viewto show a
state 20 t hat:GefdiSch LFEREERESEr ¢ ehEidhBdel it askevwen bipelletior G 9

is a longitud]nal nig- ge}%ég&vﬁ’ﬁé\l;o Z‘Qo:/v%‘fgersﬁ%%fg?t an optical fiber

cabl e and a tension nenber are ep’e. FIG 10 shows

transwerse seatd.ons shalienaat©fge (Bathah lopte cadd rapd(BApBeB L img, iy FI G
9. FIG 11 is a transverse sectional view to show a state that a netal

ring is fietad-emson Heempperisupdaice of a main pipe as a slack prevention
menber. FI G |s a transv rse sectional viewto show a state that 30 a

FRP nenber i t fed Pl (fhe?i RAEFPEGFLEEEY HEVa2Rai FP bi Pes ZnEr PRI L 2005
as a sl ack-preyentd Qr s eclrl ng&??ﬁ%ﬁ;%@-éﬁ%& ;&%'n%%.lon%gmgem Ilq:;l%\“ ew to

show a state that a gui eni ng of h pi pe.
optical fiber cables inserted therein.

10 FIG. 5 is perspective view to show a state that an optical
fibercableisiﬂstallede1atensionnﬁmberwithai%ﬂhapecross
section.

FIG. 6 is a transverse sectional view to show a state in
that optical fiber cables are installed in tension members with

15 different cross sections; a V-shape in (a) and a W-shape in (b).

FIG. 7 is a perspective view to show a state that tension
members formed of rigid bodies are connected with a conrecting
member,

FIG. 8 is a longitudinal mid-section view to show a state

20 that tension members are tensicned in a sewer pipeline.

FIG. 9 is a longitudinal mid-section view to show a state
that an optical fiber cable and a tension member are inserted
in a guide pipe.

FIG. 10 shows transverse sections taken along (a) A-A line

25 and (b) B-B line in FIG. 9.

FIG. 11 is a transverse sectional view to show a state that
a metal ring is fitted into the inner surface of a main pipe
as a slack prevention member.

FIG. 12 is a transverse sectional view to show a state that

30  a FRP member is fitted into the inner surface of a main pipe
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FIG 14 is a bottomview of the opening of branch pipe in 5 FIG 13. FIG
15 is a perspective view to show a T-shape gui de nmenber fitt i

openi ng of branch pipe. FIG 16 is a |longitudinal md-secti onf%ﬁle:\?vﬂgzgaﬁow
a state that a flexible shape retaining pipe is inserted in a branch 10
pipe. FIG 17 is a longitudinal md-section viewto show an operational
state of inserting the flexible shape retaining pipe into the branch pipe
in FIG 16. FIG 18 is a transverse sectional view to show a state that 15
an optical fiber cable and tension nmenber are guided to an opening of
branch pide dy¥Fadk iFiFE EHuite MAHSET- i nto the opening of branch pipe,

wherein (a) gui,de ! .sposed | peni.ng b C i pe,

and (b) a tu%&%&ir E?gjt%gﬁgglgtllt?gﬂr%?arﬁ%g é%%ﬁgﬁ?dg}et%ﬂg%cgg{:g %gﬁtaﬁceeol ower
part of tiestopedRgeOhcRbanchs 2O fidantld Gn d8eh$nd PLNSRACIH e pd . ew of

the guide nenber in FIG 18 to show the states: (a) the guide nenber is
di sposed in fRE&. dpehsny it tmanclewioge thendpeb)nghef thrbahelr rrigrariyn part

has been _rotated. 25 FIG 20 is a transverse sectional viewto show a

stat et hat'®a able fixing nmenber is nounted inside the guide nenber in
FIG 18. FlGgrgl {§ iid ansy E%%ﬁ%cet-{f Bl YLENR 4 @-3hQ 48 4 N which
a pi pe body fFormed bly rg%l]%rg up a p?ate menber in a \ﬁ??gagp?rggfy“&oermis

used as thiectgid dignterdreromnd ri@)o S hawsich ftigdee 23 25 APRIL 2005 that the

gui de nmenber is placed in the opening of branch pipe and (b) shows a state

that the pip&ibod}y®iss twlengdtupicalopidssectiansilaséosebevondtahicew to
show a Stfgg%tgu¥lexible shape retaining pipe is inserted in a branch

10  pipe.

FIG. 17 is a longitudinal mid-section view to show.an
cperational state of inserting the flexible shape retaining
pipe into the branch pipe in FIG. 16.

FIG. 18 is a transverse sectional view to show a state that

15 an optical fiber cable and tension member are guided to an
opening of branch pipe by fitting a guide member intc the cpening
of branch pipe, wherein (a) the guide member is disposed in the
opening of branch pipe, and (b} a tubular rotary part is rotated
te guide the cable to the lower part cof the opening of branch

20 pipe.

FIG. 19 is a perspective view of the guide member in FIG.
18 to show the states: (a) the guide member is disposed in the
opening cf branch pipe, and (b) the tubular rotary part has been
rotated.

25 FIG. 20 is a transverse secticnal view to show a state that
a curable fixing member is mounted inside the guide member in
FIG. 18.

FIG. 21 is transverse sectional views to show an example

in which a pipe body formed by rolling up a plate member in a

30 spiral form is used as the guide member and (a) shows a state
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a pipe is nounted in an opening of branch pipe as the guide 5 nenber. FIG
23 is a perspective sectional view of the pipe as the guide 22ARRILIZ005 G
22. FIG 24 is a transverse sectional view to show a state that a pipe

wi th expansi on nmenbers fixed at its ends is used as the 10 gui de nenber.
FIG 25 is a perspective viewto show the guide nmenber in FIG 24, and (a)
shows a state before nounting on the opening of branch pipe and (b) shows
a state after nounting on the opening of branch pipe. 15 FIG 26 is a

gener al SEREIAL JUiRl hienRew: aNotheLd Smadl wpahioly PtLEahoL el cabl e
| ayi ng structure according to the present invention.” FIG shiows an

exanpl e oind () dehpipea amidatan Opit cahe fphes bedpl £s fikietkd nt o the guide
pipe. 20 FIG_28 is a perspective view of a guide nmenber which guides an
optical fibeFiablé 9 & harNERET6ptFeAF19ndkvicable oy & dtata thwt upper

space of insj i p . 29 shows_an exanpl e of the slack
prevent i o%%e%g%%@ggopéh%%@é%%%%%%q?r% %ll Rjtﬁné)féﬁi%be aft' ot i cal
fiber 5 25neabde. so that the optical fiber cable is laid in the upper part
of the inner surface of the valley part of a pipe bend. FIG 31 shows a
sectional vi ddG.0Z2show apcetyeditiont setttihealguide @i pde Bife 32 tdhwws an
exanpl e of I(ge jigs for E@(}in a tension 30 nenber. 24 25 APRIL 2005 FI G
33 shows B EX Sk igs“to be used for placing the guide menmbers.

FIG 34 is agpgeneral; schepahie.yLewdo show anethel show a state that

a pipe with expansion members fixed at its ends is used as the

10 guide member.

FIG. 25 is a perspective view to show the guide member in
FIG. 24, and (a} shows a state before mounting on the opening
of branch pipe and {(b) shows a state after mounting on the opening
of branch pipe. '

15 FIG. 26 is a general schematic view to show another
embodiment of optical fiber cable laying structure according
to the present invention.

FIG. 27 shows an example of a guide pipe and an optical fiber
cable fitted inteo the guide pipe.

20 FIG. 28 is a perspective view of a guide member which guides
an optical fiber cable so that the optical fiber cable is laid
in the upper space of inside the branch pipe.

FIG. 29 shows an example of the slack prevention member.

FIG. 30 shows an fixing member for fixing an optical fiber

25 cable so that the optical fiber cable is laid in the upper part
of the inner surface of the valley part of a pipe bend.

FIG. 31 shows a sectional view to show an embodiment of the
guide pipe.

FIG. 32 shows an example of the jigs for pulling a tension

30 member.
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enbodi mrent of optical fiber cable laying structure according 5 to the
present invention. FIG 35 is perspective view to show anothejg gpﬁfplzpo f a
gui de nmenber for guiding an optical fiber cable so that the optica I ber
cable is laid in the upper part inside the branch pipe. 10 FIG 36 shows
(a) a perspective view and (b) its enlarged transverse sectional view of a
pi pe-shaped tension nmenber with optical fiber cables inserted therein.

FIG 37 is a diagrammatic view to show an exanple of a |ayout of the

underground pipeljine relating to another enbodinment. 15 FIG 38 .is a
per spective %&%t‘i onatH 2RoFXAMGUT det pifFe) 0P S drfd TS BHDYT AERC G

comruni pagﬂé)q%ﬁacpg ‘?ﬁ;}énﬁﬁ’éf@ relating to the present invention. FIG 39 is a
schematic view to show an exanple of the method for laying a communication

cable in a guirde pipeis(a be8nara20 secinonal view ard fhdwi sirpthep vi ew
FIG 40 a sectional viewto show a state that guide pipes and

comuni caorigablevacetigiad falan aadee gtavh pilpaldtiee duagrdnashows a
state.t hat %kgeui de speL{PcS i1 s di,sposed in the wupper space of inside the guide

pi pe. %25 A2 Sr5FREtiPE view to show an embodi nent of a guide

pi pe connect izizg t @5besugedspben: Lay NGy gt deh R RESHtifdd RRIG 10 RNhol es.
FIG 43 is a sectional view to show a gui de pipe or another  enbodi nent. 30

FIG 44 iguiadesesdntgnal fon eywitdirghew apguicd fiiperorcadmat fver t2H:125haPRI L
2005 enbodinent. FIG 45 is a_schematic view to explain the nethod of

i nser ti n®PRiofifhiféRErofrReadI iS5 181 dothéls TRPST i Tde 1prpes, the branch
pipe.

10 FIG. 36 shows (a) a perspective view and (b) its enlarged
transverse sectional view of a pipe-shaped tension member with
optical fiber cables inserted therein.

FIG. 37 is a diagrammatic view to show an example of a layout
of the underground pipeline relating toc another embodiment.

15 FIG. 38 is a perspective secticnal view of a guide pipe or
another embodiment for communication cable laying relating to
the present invention.

FIG. 39 is a schematic view to show an example of the method
for laying a communication cable in a guide pipe; {a) is &

20 sectional view and (b) is a top view.

FIG. 40 a sectional view To show a state that guide pipes
and communication cables are laid in an underground pipeline.

FIG. 41 shows a state that a guide pipe is disposed in the
upper space of inside the guide pipe.

25 FIG. 42 is a perspective view Lo show an embodiment of a
guide pipe connecting to be used when laying guide pipes
skipping scme manholes.

FIG. 43 is a secticnal view to show a guide pipe or another
embodiment.

30 FIG. 44 is a sectional view to show a guide pipe or another
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FIG 46 is a schematic view to show an enbodi mrent of the 5 cable
arrangenent such as communi cation cables in the guide pipe i )
whi ch the di stances between nanholes are large. FIG 47 is QZ%eA(rpgggc%qbvse
view to show a state that a guide nenber holds a guide pipe and

communi cation cables. FIG 48 is a perspective view to show a state that

10 communi cation cables are laid in a main pipe and a fixing nmenber 1is
used in a branch pi pe which branches off fromthe main pipe. FIG 49 is a
perspectié/ (\)/&f%vertlg show a state that a conmunication cable branches off
froma guidé pipe. FIG 50 is a perspective viewto show a state that a 15

comuni cat i onreabl 5 br anghescbfiaf fOM,a-guide pipe.inctudi paeradpranchi ng
tool which is an enbodinent. FIG 51 is a perspective viewto show a state

that a consemnttegicrmeab] et sertadlen e taties by anchesgwide fgigrasa. gui de
pipe. 20 FIG_52 is a perspective view to show a state that a

comuni cat i orf *Cabl % bt ahcHEFCBRELF rorf'a i Phopi e ST & Briechi ng
menbers, "‘@n%ﬁf'e 'a%r%ﬂ%%&%%teéﬁ)&gég%ﬁm rfi%até%n' éa%lgse 1 $PEC é‘éﬁ%\é:ﬁej"cﬁl)a% ;)O?]how

anot her enbodi ment t he arrangement o Ui de pipes an

cabl es inin2d @aguiide whipe tekatiBgahBecbNBePREEAMhahNVELL i oM G 54 is
perspective view to show an enbodi nent of a fixing nenber for |aying
communi cat i o¥ léabkésiaml ratsresliive Néeuppershepaceteft e hbates theids anch

pipe. FIG 55 i ross-sectional view to show an exanple of 30
comuni caﬁ“?r%ﬁe%;b‘?]e S IO APRIARS 2?55% FEVTECR P GHs'€Sectional view to

show an exanpiie; of 48 ird bhon Jiiber. wsed @%wcrorapgrgghsat lpnsegblesp G 57

is a cross-sectional view to show anot her exa
10 communication cables are laid in a main pipe and a fixing member

is used in a branch pipe which branches off from the main pipe.

FIG. 49 1is a perspective view to show a state that a
communication cable branches coff from a guide pipe.

FIG. 50 1s a perspective view to show a state that a

156 communication cable branches off from a guide pipe including
a branching tool which is an embodiment.

FIG. 51 is a perspective view to show a state that a
communication cable inserted in a tube branches off from a guide
pipe.

20 FIG. 52 1is a perspective view to show a state that a
communication cable branches off from a guide pipe including
a branching member, which is another embodiment.

FIG. 53 is a perspective view to show another embodiment

of the arrangement of guide pipes and communication cables in
25 a gulde pipe relating to the present invention.

FIG. 54 is perspective view to show an embodiment of a fixing
member for laying communication cables and others in the upper
space of inside the branch pipe.

FIG. 55 is a cross-sectional view to show an example of

30 communication cables.
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of communi cation cables. 5 FIG 58 is a cross-sectional view to show stil
another exanple of communication cables. [DESCRI PTION OF SYMi{a Sasde
menber (hol ding nmenber) 10 Q fixing nenber (holding nenber) 1 Eﬁﬂgrground
pi peline, main pipe 2, 3 manhole 4, 5 branch pipe 6, 7 opening of branch
pipe 15 8, 9 branch pipe box 10, 11, 12 pull menber 13 partition plate 14
i nner pipe 15 space 20 16 branch communi cation cable 17 branch |ead
string 18 opening part 19a, 19b lead tug 20 trunk optical fiber cable
(trunk conmuni_cation cable) 25 21, 22 branch optical fiber cable (branch
communi cat i o t%ablfe) 528 SHAEe PRAFEIFRL I AW ity SSOM /A eRAPEASPHR devi ce
20 4l ar clalsol ! X108, PalLa 2o 2% Sl A0 hippel ed Tace 43 shide part
44 arcuate T1XIng part 4% QU|d% pi pe )

FIG. 57 is a cross-sectional view to show another example

of communication cables.
5 FIG. 58 is a cross-secticnal view te show still another

example of communication cables.

[DESCRIPTION OF SYMBOLS]

P guide member (holding member)

10 Q fixing member (holding member)
1 underground pipeline, main pipe
2, 3 manhole
4, 5 branch pipe
6, 7 opening of branch pipe
15 8, 9 branch pipe box
10, 11, 12 pull member
13 partition plate
14 inner pipe
15 space
20 16 branch communication cable
17 branch lead string
18 opening part
1%a, 19 lead tug
20 trunk optical fiber cable (trunk communication cable)
2h 21, 22 branch optical fiber cable (branch communication
cable)
28 space par:
30, 31 tying string
34 tension device
30 41 arcuate fixing part
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5 50, 52 slack prevention nenber 55 slack prevention nenber 56 arcuate
fixing part 60, 65 guide nenber 70 flexible shape retaining

gui de nmenber 81 tubular main part 82 tubular rotary part 83 ﬁ&?ﬁ“sl'lozlo?é})
part 84 support part 15 85 branch slide part 86 curable fixing nmenber 87
pl ate nmenber 88 pipe body 89 seal nenber 20 90 pipe 91, 92 expansion
menber 102 trunk slide part 103 branch slide part 104 insertion part 25
111 guide pipe 112 outer pipe 121 trunk tension nenber 122 thin |ead
string 123 trgnktgﬁggeatkgng 30 127 guide conduit connecting nenber 28 25
APRI L 2005 15 tru conmmuni cati on cable 212 branchi ng nenber 216 branch

teni son nenbern 21840pgatAg part
44 arcuate fixing part
45 guide pipe
5 50, 52 slack prevention member
55 slack prevention member
56 arcuate fixing part
80, 65 guide member
70 flexible shape retaining pipe
10 80 guide member
81 tubular main part
82 tubular rotary part
83 trunk slide part
84 support part
15 85 branch slide part
86 curable fixing member
87 plate member
88 pipe body
89 seal member
20 90 pipe
91, 92 expansion member
102 trunk slide part
103 branch slide part
104 insertion part
25 1i1 guide pipe
112 outer pipe
121 trunk tension member
122 thin lead string
123 trunk lead string

30 127 guide conduit connecting member
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5 231 trunk slide part 232 branch slide part 241 arcuate fixing part

[ Enbodi nents of the Invention] 10 The enbodi ments of the preseniapRilSigson
will be described belowreferring to the drawings. In the follow ng
description, it is assunmed that underground pipelines are a sewer

pi peline, but the present invention inposes no limtations on the kinds
of pipeline systens or pipes because no jigs such as a hook are 15 not
directly attached to the inner surface of the underground pipeline.

Pot ent i al aqu*fgthoEs i.ncl ude gll kingz of underground pipelines such as
gas pi pelines 4 ard by STEEMproes®™ GAref supply pipelines laid by cast

i ron pipes, stior grdhahfingPhBghtpes, and power cable pipelines. VWWen the
foregoi ng 20 pi pelines are not provided with nmanhol es which are an existing

pit, it is pédsi bkentb uenhisze mhebpresent invention by installing a new
pit. The branch pipe,in the present invention neans a lateral pipe in
sewer pipelirfed8 PPEP1IRISHBRE a sewer pipeline as an exanple of the 25

under gr ound pi-peli u | 1 denotes a main pipe of a sewerage pipe
| ai d %etmeenegﬂhgkﬁgregg§%§dg§%§ther manhol e 3. Branch pipes 4, 5 branch
of f fromthe 2ypperastHesdidthgappin pipe 1 at the openings of branch 6, 7,
and the branch pipes 4, 5 are connected to branch pipe boxes 8, 9 for

i ndi vidual 3@lheuseabbdSikhoy shdbdn). 29 25 APRIL 2005 General ly main
pipes are laid at a depth of several neters along the road, and as shown
in FIG 2, the openings of branch pipe 6, 7 are forned on the main pipe 1

in an upwa el yqShantd Ngr a{ée‘@# idde branch pipes 4, 5 ascend at a steep

angle fromb5 the openings of anch pi'pe 6, 7 and then change their
di redli ons The embodiments of the present invention will be described

below referring to the drawings. In the following description,

it is assumed that underground pipelines are a sewer pipeline,

but the present invention imposes no limitations on the kinds

of pipeline systems or pipes because no jigs such as a hook are

15 not directly attached to the inner surface of the underground

pipeline. Potential applications include all kinds of

underground pipelines such as gas pipelines laid by steel pipes,

water supply pipelines laid by cast iron pipes, storm drain

pipelines, and power cable pipelines. When the foregoing

20 pipelines are not provided with manholes which are an existing

pit, it is possible to utilize the present invention by

installing a new pit. The branch pipe in the present invention
means a lateral pipe in sewer pipeline.

FIG. 1 shows a sewer pipeline as an example of the

25 underground pipeline, the numeral 1 denotes a main pipe of a

sewerage pipe laid between a manhole 2 and another manhole 3.

Branch pipes 4, 5 branch off from the upper side of the main

pipe 1 at the openings of branch 6, 7, and the branch pipes 4,

5 are connected to branch pipe boxes 8, 9 for individual

30 households (not shown).
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near the earth's surface connecting to the branch pipe boxes 8, 9 at a
gentl e angle. Wien laying an optical fiber cable, first, the A8 o5
the main pipe 1 and branch pipes 4, 5, in which optical fiber 10 cables
are laid, are inspected with a TV canera to acquire nunerical data such as
t he di stance between the manhole 2 and the manhole 3 (there nmay be ot her
manhol es between them, the distances between the nanhole 2 and the

openi ngs of branch pipe 6, 7, and the | engths and di aneters of the branch

pi pes 4, 5. | f there_are obstacles (a | f rtar, a protrusion of a
branch pi pejciseﬁjtegatﬁéf RErR Pripey %ediggﬁe?g%c%ﬁtﬁoﬁ%p?%‘éﬂ% ey ar e
taken outyfyn@ dRCHINR,SBEEI i cahdyn desigred t QhEeB?MEiﬂggé‘Elkﬁeﬁan&Ppt
shown and, for exanple, described in JP, U 4-32808) so “that they will not
hi nder theipayd,ng afe dptnneal ohi biee reabl edpe?20 Aceor dpwghytl i res Idres jpresent
invention,, pull nenbers 10, 11, 12 are installed fromthe manhole 2 to the
ot her narfhbfecBlemd 6 PRENERAPEPEDide ThHBRESE, a1 2 ThESRNMH. Freltifitls of

her marffict @S! éhd be bBRES"8, 3.2 ThERnB At
wre, % reinen-bragryi AP an S TR, 2 ol d WA Rt S eg S ettt *° °

pressur e, nédd whdeidiath'of coFaeet ic@ﬁnb@tangei:&’@h@pl@iéﬂl@@ pMehid.ed nsi de
the pi pe, and these known nethods nmay be adopted as needed. Al so the

di stancesBar® aeasuwedtfe omddre. nanhole 2 to the other manhole 3 and to
t he branch pi

cabl es 20, 21‘%%2’233531% %]ga‘}’lﬁlé%i‘%eng%%@ I penggﬁéésgﬁﬁggﬁf %étc‘%tla ber
| eneeandighn SRLOB A fn 5, Ahogheogln Lol hm anlLoa,
t hey Jar e sdbhdabl yreobbidedardhissporkedaniba a5 Twortueired t&i tdefuiate t he
factory or at the work site.

numerical data such as the distance between the manhole 2 and

the manhole 3 (there may be other manholes between them), the

distances between the manhole 2 and the openings of branch pipe

6, 7, and the lengths and diameters of the branch pipes 4, 5.

15 If there are obstacles (a lump of mortar, a protrusion of a branch
pipe intec the main pipe) and others within a pipeline, they are
taken out by a machine specifically designed to remove obstacles
(not shown and, for example, described in JP, U, 4-32808) so
that they will not hinder the laying of optical fiber cables.

20 Accordingly in the present invention, pull members 10, 11,

12 are installed from the manhole 2 to the other manhole 3 and
to the branch pipe boxes 8, 9. The known methods of this
installation include a method of tucking a rigid member such
as a wire, a methoed of flying a parachute-like drawing tool by

25 anair pressure, and a method of connecting to a self-propelling
vehicle inside the pipe, and these known nethods may be adopted
as needed.

Also the distances are measured from the manhole 2 to the other

manhole 3 and to the branch pipe boxes 8, 9 via the branch pipe

30 4, 5, and optical fiber cables 20, 21, 22 are prepared
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The tension nmenbers 25, 26, 27 are made of a high-strength | ow el ongation
material and they extend parallel with the optical fiber cabjg LZ%gG 22
so that the tension nmenbers 25, 26, 27 and the optical fiber cables 20,
21, 22 are easily novable 10 with each other in the | engthw se direction.
The optical fiber cables 20, 21, 22 may be conprised of other

communi cations cables. For the tension nmenbers 25, 26, 27, of which
exanples are shown in FIG 3, elongated nenbers such as ropes, strings,

and 15 belts, made. of high-strength | ow elongation fibers such as
pol y- par aqopﬂ%%ﬁff%rh%rb%nE%%%-%%%es(‘Pm) fibers, aramid fibers, carbon
fibers, metalpfinbersseand 19{@§§r{rb9er{e%éfliaf)é,gﬁq_e yeed+niher PRLIGAl; £ ber

cabl es 20, 2i, 22 are pl aced in parallel, 0O In a'state having certain

sl ack, wfitbdhecdlehss oh0 edber 8225nd 26ns2énandmbetrl af5,t Rém ar’e ddeed i n
part with tying strings 30. Thus, .in this configuration, the optical fiber
cabl es 20ietemined A (et exs 64 iferBer sophingg. Jhhiy erqfledasy bfeans of

tyi ng st ré%%geéhee% é/rtz)agérghec '@oeyvg% hatsocr}% %Joer rance in 25 part, and

the optica r~ cabl es is-“configured to e sei‘ghtly | onger

than the tepsithdRelSiZys 26, 26,501 hate nhetd & & digable-dy@ach
other in the lengthwise direction on the whole. In FIG 3, a branch

tensi on nerberlPWaide hateried intlo LIBY sedreamthpprpelsli vithedheo a

unk SISLOD TPTReL 20, L, oL 21,25 A0 200 e D A tying
e o 4B 88 I ed LRy s Jen0era, |08 il o Tyege con be
t ensiioni ngi ttheatanst iosr AaMes 1274 themskehdl bes@ntdn pi reboptical fiber
cables 20, 21, 22 may be comprised of other communications
cables.
For the tension members 25, 26, 27, of which examples are
shown in FIG. 3, elongated members such as rcpes, strings, and
15 belts, made of high-strength low-elongation fibers such as
poly-para-phenylene-benzo-bis-oxazcle (POB) fibers, aramid
fibers, carbon fibers, metal fibers, and glass fibers may be
used.
The optical fiber cables 20, 21, 22 are placed in parallel,
20 in a state having certain slack, with the tension members 25,
26, 27 and both of them are tied in part with tying strings 30.
Thus, in this configuration, the optical fiber cables 20,
21, 22 and the tension members 25, 26, 27 are tied by means of
tying strings 30 thereby being combined with some clearance in
25 part, and the optical fiber cables 20, 21, 22 is configured to
be slightly longer than the tension members 25, 26, 27 so that
both are slidable to each other in the lengthwise direction on
the whole.

In FIG. 3, & branch tension member 27 toc be inserted into

30 a branch pipe 5 is tied to a trunk tension member 25 in the main
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9 after laying the optical fiber cable in a sewer pipeline, and thus it
becomes possible to pull the optical fiber cable 20 to the upRpAPRIRZF)ST
inside the main pipe 1 in an internediate portion of the main pipe 1
thereby |l aying the optical fiber cable 10 20 in the main pipe 1 preventing
it fromfurther |oosening. FIG 4 shows another enbodi nent of a structure
in which tension nenbers 25 26, 27 are slidably unified with optical
fiber cables 20, 21, 22. The tension nenber 25, 26, 27 have a pipe

structurepapd theioptd 3 1rfzd6%%rr ?R;Elﬁ 20, ?b%osgglbﬁ ?@L%&ﬁ&l% inserted

in the tension nmenber I's an enlarged transverse
sect i onal ani epenihe ofehsamohnpﬂper% 21, tB@ mZin apeod or red of a netal pipe
35 such as stainless steel pipe whose outer surface is coated with an
anti - corr osi JHS§e&irR20g8E HY. thhs Mgenee ﬁﬁ?a¢6@$p@ﬂsﬁﬂﬂzﬁfﬁﬁncanrmeoptlca

[ ti b 23 and e outer
surt ace 1 S ahar g’ G tRrd FLPRaBhnTed ®ont W PROLAD T PREB e it o

pi pe 36. They eptisGahihighehe ol €ioh et®ed DI £8Gm tidhd %%3&1\@%-459 FE @bl e and
ot her types of optical fiber cables such as a four-core cable and others

may be us@ditzs ComihgurhergrithieailnfdbedicatEteinod sdwemptipklphpe &5dto be

I th ut di ter_of the qgptical fiber cables 20, 21, 22 it
|2r8325|b€€u§6ﬁh§?§%&ﬁélgg??ggieﬂﬁ%§wléa5P§s°9@ﬂc?&iﬂﬂ%ﬁfGébéﬁlaadﬁé inthe

retal ) PenStuoddie JBial i nead 3nePLaler Abby Ll exl bl e and.heqdal e M so

t he antl-corr05|on coating is pre reln or ced’ Wi se
di recti onp@2t 2on APRIe 2605 dipenheddiany falyangrharyphi ght &ﬁb%@giafble
Iom#elongatlon fibers wthin the coating. FIGS. 5 to 7 shows still another
embodi®rent0 i 1 viFhe Hhain ke keﬁﬁﬁ?ﬁﬁﬁ@ﬁb@ﬁlﬂ?qmnﬁunihﬁﬂriqnqﬁnﬂngs

nserted
;5|n| ?ﬁ‘g ! %’H:le fE'I%d \Qf tsrllmw55 tar:rll%t%pt ; C 111)rnerntcaob eas sztoruc:ztlurez2111t Owhblechl.

tension members 25, 26, 27 are slidably unified with optical

fiber cables 20, 21, 22. The tension member 25, 26, 27 have

a pipe structure and the optical fiber cable 20, 21, 22 is
15 slidably inserted in the tension member 25, 26, 27.

FIG. 4 (b) is an enlarged transverse sectional view; the
tension members 25, 26, 27 are formed of a metal pipe 35 such
as stainless steel pipe whose outer surface is coated with an
anti-corrosion resin coating. Inside the metal pipe 35,

20 two-core optical fiber cables 20, 21, 22 formed of two optical
fibers 23 and whose outer surface is coated with a resin coating
24, are inserted into themetal pipe 35. The optical fiber cable
is not limited to the two-core cable and other types of cptical
fiber cables such as a four-core cable and others may be used.
25 Configuring the inner diameter of the metal piple 35 to be
larger than the outer diameter of the optical fiber cables 20,
21, 22 it is possible to make the optical fiber cables 20, 21,
22 be slidable in the metal pipe 35. The metal pipe 35 is
preferably flexible and bendable. Also the anti-corrosion

30  coating 36 is preferably reinforced in the lengthwise direction
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pipe 1. Only one optical fiber cable is shown in the figures, but in
reality, a plurality of cables are provided depending on theyf\ppg bﬁost he
branch pipes 4, 5. FIG 5 shows a trunk tension nmenber 25 having a U shaped
10 cross section forned of a rigid material such as stainless steel or
FRP, and the optical fiber cables 20, 21, 22 are placed in the space 28
inside the menber. FIG 6 shows enbodi nents of different cross sections;
FIG 6 (a) shows a substantially V-shaped cross section and FIG 6 15 (b)
shows a substantjally Wshaped cross section. In the space 28 of each cross
section, Bhé “@&qddéllg ﬁlﬁé}:ﬂeé‘éﬁffé( 969h2§tr912gt]i151%‘1’ wENIH e tiba® and

t wo cabl q&ﬂlfl The cross section of the trunk tension nenber 25
is not |I'm agpes shown in FIGS. 5 and 6, but any cross 20
section havi mG@ .89&@67 ?sﬁucm@@t&qz1%@};é@@tnb@amtemtonv\mhq&hoaw&ﬁik fiber
cables are placed, will suffice for the present invention. FIG 7 shows a
state i n Wﬂf’d'lrprt wembeunk 5t énstlon mreiheripe28 iar@lt@MEEttediﬂiea'@mmhse Wi th

arin nectiqn n .tension nenher 25 is a
rigid bo eagp&é gbaeﬁb%%le? ’ éﬁgt ES &ﬁel‘jéegr bﬂgﬁt € M?1fY om t he
manhol es IS f t o] ng{g) cACr 0ss t he
whol e | er%%ltphe gf tﬁgkgaélﬁéj&p-&g%? ?Egleg ﬁ%ﬂég%slgsr E%Fﬁhf g?m a %rl tr’unk

t ensi on renbem 2=40y tgonaeplirglsher bft ealsi o amsrhersrided aégehﬁilﬁm n pi pe
1 using the connection nenber 29. 33 25 APRIL 2005 FIG 7 shows a structure
i n whi ch ath&-he gnksehsiforthfedgensh Eﬂﬁw‘lng 5a subst anti al | y U- shaped,

V- shaped, or shape cross tion open t i.rection in FIG 5
or 6 are conn\ﬁ:;t eg Ho cFosngEcy r|ca %ehacolﬁ}?ecat \{%@ er

coverng cr:bés!"'ge@B%Bn%ﬁmed of a rigidmaterial such as stainless steel
or FRP, and the optical fiber cables 20, 21, 22 are placed in
the space 28 inside the member.
FIG. 6 shows embodiments of different cross sections; FIG.
6 {a) shows a substantially V-shaped cross section and FIG. 6
15 (b) shows a2 substantially W-sheaped cross section. In the space
28 of each cross section, one optical fiber cable 20, 21, 22
is placed in FIG. & {a) and twc cables in FIG. 6 (b).
The cross section of the trunk tension member 25 is not
limited to the shapes shown in FIGS. 5 and 6, but any cross
20 section having a space 28 open to one direction, into which
optical fiber cables are placed, will suffice for the present
invention.
FFIG. 7 shows a state in which two trunk tension members 25
are connected lengthwise with a ring connection member 29.
26 Since the trunk tension member 25 is a rigid body as described
above, the length which can be brought in from the manholes 2,
3 is limited. Therefore, to lay a tension member 25 across the
whole length of the main pipe 1, it is necessary to form a long
trunk tension member 25 by connecting short tension members in

30 the main pipe 1 using the connection member 29.
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In this structure, placing the connection nenber 29 at a position
corresponding to the opening of branch pipe 6 in the main pifeaspRIRKRDs t
possi ble to make the branch optical fiber cable 21 and the branch tension
menber 26, which are placed in 10 the trunk tension nenber 25, branch off
at the position of the connection nmenber 29 and pass through the branch
pipe 4. Thus it also becones possible to lay the trunk optical fiber cable
20 in the main pipe 1 preventing it fromloosening by applying tension on
t he branch tension nenber 26 fromthe branchIP' box 8 in a simlar

1
manner as inftiffe ¢aEEYET At Het EYTRES St PRGCNSH %E%%’?i heREF &1 P THE by

haul i ng i . .OC 14 oya L ]Qﬁgh pi pe
6. Now ef%?gﬁgﬁﬁgﬁp§FF§@%gQ%agg rengﬁgﬁg ?gégﬁéga'gﬂgﬂdggégg?ﬁft e manhol e
2, each opidcidn bipher:6alleed20eclion 2hdvi shimebl ¥ 2@ seshidietkaddh a
correspondi ng tension nenber 25, 26, 27 respectively and then one end of

t he pul | wenber closedicylipngsicebrifeedonaegt ionpdnenbesch? tesiwmdrenber
25, 2%, %ﬁi Then the_gptical fi ber cables 20, 21, 22 and the tension

nenbelf 25;726P97 Bte-inserted into the main pipe 1 and the branch 25

pi pes 4, 5 byt aki:R0sWRuERE AL NN 48R0t heashnPutt i SRTRGHHAD, 20d ot 12 from
t he manhol e 3, and each branch pi pe box 8, 9, and the other end of each

t ensi on nemderi@b,cddbe Dobmariend alkehheubpening hef marhahep3pand ime s anch
pi pe boxes 8, 9. In this state, first, one end of each tension nmenber 25,
30 26, 273H tHEAnRdKRS 2§ PoFisied ey i h ¢ hreREaNSHchP akCah ER&tor 34 25

APRI L 2005 d i 6, 27
are puIIéﬁﬂﬁgagﬂwﬁhg?g%éEggﬁgﬁg&gﬁggéng$?%ggfgﬁagggﬂégpgggb§%%§%j%?% t he

nmanholpe 3:1@nd i BEaBEBnPhEELEOXES, Bradchher ehyt terspeBiRgonthie diRNsi on
menbers 25, 26, 27. This state is shown in FIG 5 8. As the tension device
34, for es«amgfp@;icaq tremdieon 2 8evi@ @ass through the branch pipe 4. Thus

it alsc becomes possible to lay the trunk optical fiber cable
20 in the main pipe 1 preventing it from loosening by applying
tension on the branch tension member 26 from the branch pipe
15 box 8 in a similar manner as in the case of the tying string
31 shown in FIG. 3 thereby hauling in the trunk tension member
25 toward the opening of branch pipe 6.
Now explanation will be made referring to FIGS. 2 and 8.
In the manhole 2, each optical fiber cablie 20, 21, 22 is slidably
20 combined with a corresponding tension member 25, 26, 27
respectively and then one end of the pull member 10, 11, 12 is
connected to an end of each tension member 25, 26, 27.
Then the optical fiber cables 20, 21, 22 and the tension
member 25, 26, 27 are inserted into themain pipe 1 and the branch
25 pipes 4, 5 by taking up the other end of each pull member 10,
11, 12 from the manhole 3, and each branch pipe kox 8, 9, and
the other end of each tension member 25, 26, 27 are taken out
in the manhole 3 and the branch pipe boxes 8, 9.
in this state, first, one end of each tension member 25,

30 26, 27 in the manhcle 2 is fixed by fixing means such as an anchor
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consisting of a drumw nd manual w nch paired with a hook, a turn buckle,
or the like is used. The placenent position of the tension dey 1
preferably at the sane | evel as the upper side of the main p%ﬁeﬁ@ﬁﬂf(}?ﬁ

hi gher than that at least in the manhole 3 so that the tension nenbers 25,
26, 27 can be stretched straight in the upper space of inside the

under ground pi peline when they are tensioned. In FIG 8, the optical fiber
cables 20, 21, 22 are onitted by way of sinplification; the optical fiber

cables 20, 21, 2 15 are slidably conbjned with the tension nenbers 25,
26, 27 asiO Gt N5E W6 PEPSTWABHYt BhoF BRI HEREHeR LEHIRGTT aber® 25, 26

27, it i chi hhah tens ' | 4 h '
menber s ZaSréaEEQE%g‘dOV\ﬂéhgﬁ%H?&e%m onls(rzgutb e&g%t#%g P |%iée?]1€ta8b?%tqu‘%§!§%§0, 21,
22. Partinutaemanhboltche agdathd Brahewbiige Fbtes 4, Stheeebhe erpfildroalg fi ber
cables 20, 21, 22 are passed through the tension nenbers 25, 26, 27, a
t ensi on dppt VisiF AsamemResds 40 Bé uddd Thisuzhate woy shian idn 4. not

pl ace .t ensi on _on.the opt.ical, fiber 25 cables 20, 21, 22 inserted.in the

t ensi an :E'rrbg‘rss%, S e s e%%i d%lrnge}iaﬁ%ﬂteénsai gcr?nr?éT%’er{e.Vl&se shown
in FIG &oddd it A& DrARGhnt @RSORaRBARE]$n2R. paZfed Oyifie 4 miH t nsion
menbers 25 with the tying strings 31 at the opening of branch pipe 6, 7
makes it jpogsitblecls, dravwi8 iikd hiss tragk t ensi on nmenber 25 at t he openings
of branch pipe 35 25 APRIL 2005 6, 7 toward the branch pipes 4, 5 when

t ensi oni ng t R&Chr BARRSMERRsRAT Herfier 1265197 Fansththe dBVaRgh pf pdShoxes 8,

oo PV L SROSE D LRTSLOLIPURBLS ZRup 70 R O, i 0Bt oo
Wi t hagt exeessigelychensheri aglkthectitubke i@AFAR 3 so that the tension
members 25, 26, 27 can be stretched straight in the upper space
of inside the underground pipeline when they are tensioned.

In FIG. 8, the optical fiber cables 20, 21, 22 are omitted
by way of simplification; the cptical fiber cables 20, 21, 22

15 are slidably combined with the tension members 25, 26, 27 as
described so far.

When tensioning the tension members 25, 26, 27, 1t is
arranged such that tension is applied only on the tension
members 25, 26, 27 without tensioning the optical fiber cables

20 20, 21, 22.

Particularly in the example shown in FIG. 4, since the
optical fiber cables 20, 21, 22 are passed through the tension
members 25, 26, 27, a tension applying means needs to be used
in such a way that it will not place tension on the optical fiber

25 cables 20, 21, 22 inserted in the tension members 25, 26, 27
when tensioning the tension members.

As shown in FIG. 8, tying the branch tension members 26,
27 to the trunk tension members 25 with the tying strings 31
at the opening of branch pipe 6, 7 makes it possible to draw

30 in the trunk tension member 25 at the openings of branch pipe
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menber 25 between the manhole 2 and the manhole 3. Through the above
descri bed procedure, the optical fiber cable 20 can be |aid psARFREr2005 t
within the main pipe 1. Finally, the optical fiber cables 20, 21, 22 are
connected to 10 connecti on boxes (not shown) for optical fiber cables and
the end of each branch optical fiber cable 20, 21, 22 are connected to
the connector appropriately placed for individual households, and thus

| ayi ng operation of the optical fiber cables 20, 21, 22 between the
manhol es g, ap i 84 GHwp! hec:p Nt .1 i I he

t ensi on rrenbe(rjts&qZéS?d 26, k%t?aﬁ%éleéﬁ#g% :46 ge&ﬁ‘%ﬁt Eghggﬁfg&%g#?guﬂﬁ%%%% and
any conbieation wémoptsnké, cONf i o athensraach bei peapsess dependimgs on t he
need for each pipeline, FIGS. 9 and 10 show anot her enbodi ment of the
present 2blPwvRAt Fendivhesaukbrareasiprdireates sa 2§ui @& pide amd cthe s
formed in I PE: r I pl at,e.su as_a plastic ate . and
putting i%lgtjg%éé)isiﬁ eg%d‘ggegiu%%r#bgn%t e?tzf 6Pm%H8 Fﬂ?%PaSp?)‘F%egéﬁdb%“f% be
abl e t50 benopened a5l 16} 0aad:c dRBBsthee 5| derdaes nof tAbe guide. consdui t 45
are opened to 25 insert the optical fiber cables 20, 21 and the tension
menbers DPENLEB andyetifeen thmtmantel gl dengitde: metniraise tD. a pi pe- shape
due to its resiliency.and thereby protects themshielding from the

outsi de. An ORERTHY 48 GPREE ORCERGOHH| BECESRBERt WBS AP Gobi 3kAF 30

correspongi togt gui.de _eqndyi t ical fiher 36 25 APRIL
2005 cablnéé,\}lél%%e a%%l ? Ié ?%ngﬁgﬁ fdtrgnggfjé%%%%gngﬁtglﬁ% %?lc?mnf e iMdie " to the
out si de thimubhyt htheopeitiing 146ibdhecan®es ato 4D 1shopsara €onnNesté@n-drenber

for connecting two guide pipes 45. In the enbodinents shown in FIGS. 9 and
10, tie tFeUmMIEEiekan g?‘\?xe&’" reRerhpynt efet oirdd dpyi thbeaboskldesand bgt: net hod

t her eby end of each branch optical fiber cable 20, 21, 22 are connected
to the connector appropriately placed for individual households,
and thus laying operation of the optical fiber cables 20, 21,
22 between the manholes 2 and 3 is completed.
15 In the present invention, all of the tension members 25,

26, 27 need not to be in the same configuration and any
combination of cptimal configurations can be adopted depending
on the need for each pipeline.
FIG5. 9 and 10 show another embodiment of the present
20  invention. The numeral 45 indicates a gquide pipe which is
formed into a pipe by rolling up a plate such as a plastic plate
and putting its one side edge upon another forming into a
pipe-shape to be able toc be opened and closed.
Then the side edges of the guide conduit 45 are opened to
25 insert the optical fiber cables 20, 21 and the tension members
25, 26 and, after that, the guide pipe returns to a pipe-shape
due to its resiliency and thereby protects them shielding from
the outside.
An opening 46 formed on the guide conduit 45 at a position

30  corresponding to the guide conduit 45, and the optical fiber
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stretching the trunk tension nmenber 25 substantially straight 1in the upper
space of inside the main pipe 1 to place the guide conduit 45 a@A[ idpest he
trunk tension nmenber 25 in the upper space of inside the main pipe and
thus allowi ng the optical 10 fiber cables 20, 21, 22 inserted in the guide
conduit 45 to be disposed in the upper space of inside the main pipe 1
together wth the guide conduit 45. In the present invention, the tension
menbers 25, 26, 27 and the optical fiber cables 20, 21, 22 are disposed in
t he upper s ace of ide.the in pi S|on| t he tr
tensi on 1 S T R T g R R S g S R
securely SPQs MeTglol r f i 1
bet ween d%tant %&{Eﬁq%s 2 gdgﬁécq%g% E%H%tggr%g on?ﬁ%dﬁ#@ftrun ten“Fs)&?on
menber 25 meétimlmméﬁbf@rt&atné@teyn§ag«d oyuide soipeext®nt under
their own weights. Also the optical fiber cables 20, 21, 22 are tied to the
t ensi on nenbdrsths empmd ipEnjist shawie isTEHeR- nand Rdr eflr éruﬂﬁrt@fﬁ%l ein

t he enbodi in FLG 3, the 1Q tlcal fiber cable ck with
Foopedt CRIEREE « bhotahotRnser St Saebb B8 582iTRent HatPe AR RARY ol pe 1.
FIGS. 11 @tfh%t%ﬁ@‘ﬂl’% eLhRde £ 0§ SMenddie 28l a6ksEaRM ey sa:n_la{l(zjﬂt fi ber
cabl es 20, 21, 22 and the tension nenbers 25, 26, 27 thereby securely

di sposi ngit frém bppehesppperofspasedef thasiade ptibe heicnppape the 3ide FI G

11, the nunera 50 indicates a nmetal ring for a s|ack 37 25 APRIL 2005
prevent i oPHEMerd? AIRVEF LIRS fSoembd vk t?§SéBPeWeB€PFp%%r%ﬁ“ with URPSoncave

51 that i
oL thal caaceindata L gplhcaloliben calles. 200,20 22 A he
Wi th ot s fhleaetein: s Qomtzaptm,lﬂsweﬂt@te&hedhe ol ddheoriul tpipetd @

posi tions where
disposed in the upper space of inside the main pipe 1 together

with the guide conduit 45.
In the present invention, the tension members 25, 26, 27 and
the coptical fiber cables 20, 21, 22 are disposed in the upper
15 space of inside the main pipe 1 by tensioning the trunk tension
member 25 inserted in the main pipe 1, but it is difficult to
securely dispose them alcng the upper space of inside the main
pipe 1 between distant manhecles 2 and 3 only by tensioning the
trunk tension member 25, and it is inevitable that they sag to
20 some extent under their own weights.

Also the optical fiber cables 20, 21, 22 are tied to the
tension members 25, 26, 27 with some slack and therefore, for
example in the embodiment in FIG. 3, the optical fiber cables
20, 21, 22 slack with respect to the tension members 25, 26,

26 27 sagging into the main pipe 1.

FIGS. 11 and 12 show a method to remove the slack from the
optical fiber cables 20, 21, 22 and the tension members 25, 26,
27 thereby securely disposing them in the upper space of inside
the main pipe 1.

30 In FIG. 11, the numeral 50 indicates a metal ring for a slack
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the optical fiber cables 20, 21, 22 and the tension nmenbers 25, 26, 27
sag. Then, the dianeter of the netal ring 50 is expanded to % t

agai nst the inner surface of the main pipe 1 thus pressing the optl

fiber cables 20, 21, 22 and the tension 10 nenbers 25, 26, 27, which are
accommodated in the concave 51, against the inner surface of the main pipe
1 to take up the slack by renoving the sag. This operation can be applied
to positions where the optical fiber cables 20, 21, 22 or the tension

nenber 25 26 2 sa to t he main pipe 1 i S refera eto
prevenf 3y pot en |ae%§a§g|ﬂ 189:5758rﬁﬁdfﬁ§ QP%?Fhﬁgrﬁﬁg%fyéu

predet er M RRGSRACENGhd N FHrGactdmmbhRgt 8! t ormed of
a FRP ring 52. This FRP ring Fs gﬁépogédgg%(ﬂﬁgﬁgﬁ?ggggggg%§%%éﬁﬁian 20

uncur ed siht amhd hereafdresidrs reganded 5,n 2, aret.er to press the optical
fi ber cables 20 21, 22 and the tension nenbers 25, 26, 27 (gilnst t he
i nner surfacép o ?H@W&l RIDE o1 @Eﬁ@dcthow%élé@r]éﬂnt i stsichiametsime 1,

and I g r F P naterl 52 har dens, . 25 the
sl ack preventlon nggrlgg %@%%%g&%)ﬁ gﬁpFlgé? R3Bt e5°30 "PTE 22 and
the tensiwie oprhens 2bhe2Galdhs and Merz@f Qﬁé the tBBkabnPh&fse p3 S0r ned
with a concave, which can acconmopdate the optical fiber cables 20, 21, 22

and t he t?e@rsﬁarﬁmnbél‘ﬁlﬁmﬁhezﬁar@?ten sfitizemesd ibeingedl {hespaoptddcal
fiber ca es 20 2 %%_22 and th ﬁ tensi on nenbers 25, 26, 27, and the
uncur ed 3605 "kt Lhraf NPT pFRYEASE attheStomauPReil i t ati ng

t he repl%ﬁﬁﬂ? Eesgin%4 ISH$t§éé fdipen- 8£@i§§2%0’2§122%ﬁui£9e HeRR 1 oht and

12, the concave 51 ormed at a single
10 members 25, 26, 27, which are accommodated in the concave 51,

against the inner surface of the main pipe 1 to take up the slack
by removing the sag.
This operation can be applied to positions where the optical
fiber cables 20, 21, 22 or the tension members 25, 26, 27 sag
15 into the main pipe 1, but it is preferable to prevent any
potential sagging by placing the metal rings 50 at a
predetermined spacing.
In FIG. 12, the slack prevention member is formed of a FRP
ring 52. This FRP ring is disposed at a desired position in an
20  uncured state and thereafter is expanded in diameter to press
the optical fiber cables 20, 21, 22 and the tension members 25,
26, 27 against the inner surface of the main pipe 1, and
configured to be cured in this state.
In this embodiment, as the uncured FRP material 52 hardens,
25 the slack prevention member adheres to the optical fiber cables
20, 21, 22 and the tension members 25, 26, 27, and therefore,
a metal piece 53 formed with a concave, which can accommodate
the optical fiber cables 20, 21, 22 and the tension members 25,
26, 27, is inserted between these optical fiber cables 20, 21,
30 22 and the tension members 25, 26, 27, and the uncured FRP
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position, but it may be forned at nultiple positions depending 5 on the
nunber of the optical fiber cables 20, 21, 22 and the tensi m I 5,
26, 27. Also the shape of the slack prevention nmenber 50, 52% E2008
limted to a ring-shape, but a plate-shape may be used, which is
configured to forma reduced dianeter pipe with their ends 10 overl apped
and to be expanded in dianeter by sliding the overlapped portions. Also an
arcuat e-shape larger than a half <circle as described |ater nay be used. So
far it has been descri bed referrln?1 to FIG 2 that, in where the branch

pi pe 4, S SPIPFT IRt REDREI R pHpes factiﬁétafé“&p%? H?gesplﬁfce&eéﬁch pi pe
6, 7 are CL Pried deC A0 0bkiauel v BJ_L%tge(%ooarzt1 on4 he main pipe 1. Mst of

branches have thi's™ configuration and t'heréfore, when the trunk optical

fiber cable 120ramd. tiheahHunk, trerstoncavab®Er, 23 asefd: @il akong iaryepper
mddle part within the main pipe 1, they will not hinder the sewerage 20
f1 ow frormesdrianchbpitpet maﬁbel—@m@d 2tsneh tépAL ge? bl oms ideneadidldays t he

case ependl on |nd|v 1. Th ase. i.n which
Che. fi 1 att I e Ot P ReoBEANEN oSt acaBTanaTer {ie HoaTt G of t he
openi ng ogerpgﬁgpqné;ﬁmgrsﬁ o5/ afge offset in such a way that 25 the upper

m ddl e part of the main pipe 1 overlaps the opening of branch pipe 6, 7
and t he trunlialeptt]@alslfa];tmr)fc’aﬂnéesl%@:}opréhentubunkemmlam Fenbema2b
traverses the opening of branch pipe 6, 7 thereby possibly hlnderlng t he
sewage flMiltmasto1s shadsshager d%‘%rae%t@ﬁsﬁlaé\?eﬁﬁytﬂ%% witdcadhichher 30

cabl e 20,; 2y 23,200 Lhecheol L IRINELS 45+ 20,13L LIAM 3925 ARR L 2005

traver si ng ranch case.
FI G 133, 6éﬁklﬁﬁﬁéﬁja@@ tadmﬁﬁt@§p@n@@@dﬁnnﬁﬁﬁ%bﬁﬂﬂ(ﬁy sliding the

overlapped portions. Also an arcuate-shape larger than a haif
circle as described later may be used.

So far it has been described referring to FIG. 2 that in
where the branch pipe 4, 5 branch off from the main pipe 1, the

156 openings of branch pipe 6, 7 are formed in an obliguely upper
part on the main pipe 1. Most of branches have this
configuration and therefore, when the trunk optical fiber cable
20 and the trunk tension member 25 are laid along an upper middle
part within the main pipe 1, they will not hinder the sewerage

20 flow from a branch pipe 4, 5.

However, such configuration is not always the case depending
on individual main pipes 1. There may be a case in which the
directional arigle of the branch pipe 4, 5 and/or the positiocn
of the opening of branch pipe 6, 7 are cffset in such a way that

25 the upper middle part of the main pipe 1 overlaps the opening
of branch pipe 6, 7 and the trunk optical fiber cable 20 or the
trunk tension member 25 traverses the opening of branch pipe
6, 7 thereby pessibly hindering the sewage flow.

FIG. 13 shows a structure which prevent the optical fiber

30 cables 20, 21, 22 and the tension members 25, 26, 27 from
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is formed of a tubular part 61 to be inserted into the branch 5 pipe 4 and

a collar part 62 which abuts with the inner surface of the 1 £
the fringe of the opening of branch pipe 6, and the tip ofn?%gA@gPF&§¥?%a|

part 61 protrudes into the nmain pipe 1 fromthe collar part 62. The
cylindrical part 61 is formed with a dianeter expansion 10 neans 63 in the
portion which is inserted into the branch pipe 4. The dianeter expansion
means such as a spring ring made of stainless steel, a nmetal ring which

can be expanded b astic , deformation,,and so.forth can be used, each one
o b ch R S RN PR AT AT AT DRp 108 E 1 F 3 F I PRV BRI ST

agai nst 15 ,4he inner surface of the branch pipe 4 is to be used. Also the
collar part 62 is forned with a cutaway part 64 for inserting the branch
optical fibemncahlce 23, atite trhendxrancd teddicanesgeabgni @6. mdimesy wHie-tbr anch
optical fiber cable 21 and the branch 20 tension nenber 26 reach the

cut anay pet ttedsghicded byPrharopaer Peripker jnsrrifd &ndo pEre wiande

cylindrical rt 61 _and,. from_ .t cutaway part .64, . they pass through the
AN R R BE E S SR S R A hocks e i e RS i
into the oHrARCHaBNPBife P-at22nMOECOMEE, of hovd LRk iRt beabriiberpigabl e 20
and the trunk tension nenber 25 skirt around the outer periphery of the
tip partoofantchghaibulracipahe 6¥landrihas extendl aborgrudes upper thiadl e
part of the,nainegi e_1 without traversing the opening of branch pipe 6,
7. 30 Furthét Py sﬁo@ﬁpri‘ -1 GOMRT RAE Mf the optical fiber 40 25 APRIL

ﬁgggscff' €S a¥e g}lfx@&ri@ﬁl{p‘%{}ﬁé B0 {EEeHS %i%%%&ﬁ%é?é?%)ﬁ%rls%{on part 62
possi bl e"to prevent the gui de menber rom falling i1nto the
mai n 10i pendanvd 93 thethelgpafidhehtiensi oni¥erted into the branch pipe
4, The diameter expansion means such as a spring ring made of
stainless steeil, a metal ring which can be expanded by plastic
deformation, and sco forth can be used, each cne of which can
expand the cylindrical part 61 from inside pressing it against

15 the inner surface of the branch pipe 4 is to be used. Also the
collar part 62 is formed with a cutaway part 64 for inserting
the branch optical fiber cable 21 and the branch tension member
26.

Thus, the branch optical fiber cable 21 and the branch

20 tension member 26 reach the cutaway part 64 guided by the outer
periphery of the end part of the cylindrical part 61 and, from
the cutaway part 64, they pass through the gap between the
cylindrical part 61 and the branch pipe 4, 5 extending inte the
branch pipe 4, 5.

25 Moreover, the trunk coptical fiber cable 20 and the trunk
tension member 25 skirt around the outer periphery of the tip
part of the tubular part 61 and thus extend alcong the upper middle
part of the main pipe 1 without traversing the opening of kbranch
pipe 6, 7.

30 Further, as shown in FIG. 14, placing the optical fiber
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the tension nmenbers 25, 26. 5 FIG 15 shows anot her enbodi nent of the guide
menber, which is a T-shape guide nmenber 65 having a substantagapPrIl-Rpxoe
formed by joining a tubular main part 60 and a tubular branch part .
After the optical fiber cables 20, 21, 22 and the tension nenbers 25, 26,
27 are disposed in the pipeline, the 10 T-shape gui de nenber 65 is inserted
into the main pipe 1 in a contracted state and placed at the opening of
branch pi pe 6. Then the tubular branch part 67 is inserted into the branch

DD by Lp Adeb s talent ALl HoIRIL D31 280,800, LI, L

branch part ar€ éexpan ressin VEsS agal As

surfaces girt ﬂﬁlk@sphﬁeﬁclsgﬂﬂléh@o anah ik duike &J@mﬁeWe ftrhﬁn opti cal
fi ber cables 20, 21 and the tension nenbers 25, 26 which traversed the

openi ng oﬁahkmmrpiq)éf& anaen pde At wighpahh k&iptofAgilee duerside drri nge of
t he openi br anch % re clanped between; the tubular main
part 20 eanTberisrfeOIi E’br c 6gart 67; and the main pipe 1 and the

branch pi pe %éeatls@%mnefeﬁ}ey%&d hﬁelpé %%C@h@ eme@ae?s ARsG i1 bed

before, ascend at a steep angle tromthe openi ng ran pf pe In the
upper si des part-stofpd henigs meilper lsRnthwhange duredvardi L0ty ansHigay the
earth's 25 surface connecting to the branch pi pe boxes 8, 9 at a gentle
angl e. Wit lor drdRiapt R e maiblney 2 p0 deaﬁdtwmel@l? dreincht ensi on

appl [ od G The br AR Seridiof Hrafser ¢ B5E 3710t Grnd FBTGIF menber s
26, 27 wayerdé,;@egpm@rﬂbéﬂsr @\5er§% the 41.23; &éd29195tkpé G PIARE 4hed
depending on their relative p03|t|ons to t openi ngs of branch pipe 6, 7
t hus 1Possi-dhade muddengetibe rs ébaje 1:ri$@wed'hatta $hd madancpseead ishawn in
FLG 2, %%%%ggcggfs;gﬂiiggd placed at the opening of branch pipe 6.
Then the tubular branch part 67 is inserted into the branch pipe
4 and, in that state, the tubular main part 66 and the tubular
branch part 67 are expandéd pressing themselves against the
15 inner surfaces of the main pipe 1 and the branch pipe 4.
In this way, the optical fiber cables 20, 21 and the tensiocn
members 25, 26 which traversed the opening of branch pipe 6 are
put into a path skirting around the fringe of the opening of
branch pipe 6 and are clamped between; the tubular main part
20 66 and the tubular branch part 67; and the main pipe 1 and the
branch pipe 4, at the same position.
The branch pipes 4, 5, as described before, ascend at a steep
angle from the opening of branch pipe 6 in the upper side part
of the main pipe 1 and change their directions near the earth’s
25 surface connecting to the branch pipe boxes 8, 9 at a gentle
angle.
When the branch optical fiber cables 21, 22 and the branch
tension members 26, 27 are inserted into such branch pipes 4,

5 and tension is applied on the branch tension members 26, 27,

30 the branch tension members 26, 27 may diagonally traverse the
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device 34 is placed at a position 34A above the branch pipe boxes 5 8, 9 or
at a position 34B bel ow the branch pi pe boxes 8, 9, the brangh Arrei 505
menbers 26, 27 will diagonally traverse the branch pipes 4, 5. FIG 16
shows a nethod to solve the above nentioned problem in which after the
branch optical fiber cable 21 and the branch 10 tension nmenber 26 are
inserted into the branch pipe 4 and tension is applied on the branch

tensi on nenber 26, a flexible shape retaining pipe 70 with a snaller

di t gt - i 4.is ] ted into.th h pi 4
From t he Sanhg B1° 1 AnchCorRe 8 T AL K B A enPBRC Lear ot PBar tapl o 21

and the 15pbiiangh dfepskaBhNRIREs, 26 t¢heSehsbobl hen Medd r iy ft%eséxGa%@e
branch pipe 4 clanping the branch optical fiber cable 21 and the branch
t ensi on n@ﬁ@ér g Afet fee eheade avchhpivpe MFaAd 3,hevihexi bhe tahsien
ret ai ni ng,pi pe .. For. the f]lexible shape retaini i pe 70, for exanple, a
20 hose [BPREE off 5 PLAGRTCAT o Bt 6 oVaR SLFE b FtHH BagorRres

mono- f5 | agient oQr a Wi 4 oMt & BERdbOD. a3fd LeAGY:haS; r 59, called
spiral hose ir? \/\%i ch%ﬁarld pl astic vmg?eeﬁl sggseg aﬁjﬁﬁg%ségéréaﬁ’fgf rriisr?% used
as rei nf orcanent teasdot heembkescaw,be7 wsad. dEheyodi=ABt efrBfedde fHexi bl e
shape retaining pipe 70 is 25 slightly snmaller than the inner dianeter of
the branchdpipe Bipesindy it-is preferabl e that the shape retaining pipe wll

Tk o SHRECh AL 3oL 80 LSSt el Ll et B e
after thei®pihical attbertKablresc20oplcant e c381LeNFI-0n PRANS S 4P, 26
are inserted into the main pipe 1 and c2 25 APRIL 2005 the branch pi pe 4
and tlénsitosnssompphbed 2marhel nemndiashi neatidre, braheh Hliexi bhadshaps aret ai ni ng
pipe 70 i:'LS S faoggg:leideé r(‘tJtnO tthbae bl?:lé%rclz%htegisggnllmgrrngénrt 51 g , bart afn lcehxipl;lpee s%oaxpe&
retaining pipe 70 with a smaller diameter than that of the branch
pipe 4 is inserted into the branch pipe 4 from the opening of
branch pipe 8 to put the branch optical Ffiber cable 21 and the
15 Dbranch tension member 26 closer to the wall surface of the branch
pipe 4 clamping the branch optical fiber cable 21 and the branch
tension member 26 between the branch pipe 4 and the flexible
shape retaining pipe 70.
For the flexible shape retaining pipe 70, for example, a
20 hose formed of cylindrical fabric woven with a warp thread and
a mono-filament or wire with a bending resiliency as the weft,
or so called spiral hose in which hard plastic wire disposed
in a spiral form is used as reinforcement, and the like can be
used. The diameter of the flexible shape retaining pipe 70 is
256 slightly smaller than the inner diameter of the branch pipe 4,
and it is preferable that the shape retaining pipe will make
some gap between itself and the inner surface of the branch pipe
4 so that it can be inserted into the branch pipe 4 with ease.

Accordingly, after the optical fiber cables 20, 21 and the

30 tension members 25, 26 are inserted into the main pipe 1 and
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FIG 17 is another exanple to show a state of inserting the 5 flexible
shape retaining pipe 70 into the branch pipe 4, in which a bpgapRID®DGoH 2
substantially ballistic type tipis fitted into the end of the flexible
shape retaining pipe 70 such that the tip protrudes therefrom The
insertion operation is conducted by pulling a pull nenber 72 tied to the
tip of the 10 bag 73 while pressing the bag 73 against the flexible shape
retaining pipe 70 by sending a pressurized fluid frombehind the bag 73

t hr ough fluid supplying haose 74. 1t is ef er abl o tuck the flexible
shape reﬁgﬁﬁﬁﬁﬁnﬁgp§l¥?S%FthF?QF%Rnfﬁ%apgéﬁsgfﬁhg.el TR TED so far,
the brancihpifes:ib1SsAaEENE: 84 AWM $A peat 0ai StiRER ANGhecashsShawnd FIG 2
and then change their ascending angles near the earth's surface connecting
to the hrameh pipsn bhedBndh giime gent 1% angl e. And the optical fiber

cabl es 20, 21, 22_and the tension nenbers 25, 26, 27 are disposed 20 in the
upper ni ddl e Fg&rt 1df1% REOKERR BFFBPYE &Ry SPRYE Brafidie 6pt 1RBFL T iBeMcabl es

21, 23 anﬁéﬁ%%e @gggﬁg{é%iggs@m@oggntggheb&ﬁé@ gqggfi Eﬁwh%fcrqog‘ are

inserted intot efefore, nsSirond i's si'np

appl i ed an e temsivang AEEUBESaR6ially bhElienstopypenbes Si26Gitdeqn || be
| aid sl antwi se 25 crossing the branch pipes 4, 5 between the upper space of

i nside theopdsi agd of Wirakdhxpbpe shagearntaieinnilioet 76nspol ithatat
il ch (h 0oLy oL ANS PLANEh PLpes € S.change. Dol ey BRSO
Shape. 43 S5 KERIL 2005 Tarathing aps T8 Rni o t ensi aniH THe B anch ¢
t ensilon reb€erSs wizible redviirepudres Heensidmgwmndie dnaduenstientd whapel i ed on
the branch optical fiber cable, and therefore the method can not
retaining pipe 70 by sending a pressurized fluid from behind
the bag 73 through a fluid supplying hose 74. Tt is preferable
to tuck the flexible shape retaining pipe from behind at the
same time.
15 As described so far, the branch pipes 4, 5 ascend slantwise
at a steep angle as shown in FIG. 2 and then change their
ascending angles near the earth’s surface connecting to the
branch pipe boxes 8, 9 at a gentle angle. And the optical fiber
cables 20, 21, 22 and the tension members 25, 26, 27 are disposed
20 in the uppermiddle part of themain pipe 1 and the branch optical
fiber cables 21, 22 and the branch tension members 26, 27
pranching off therefrom are inserted into the branch pipes 4,
5. Therefore, if tension is simply applied con the tension
members 26, 27, the tension members 26, 27 will be laid slantwise
256 crossing the branch pipes 4, 5 between the upper space of inside
the openings of branch pipe 6, 7 and the inflection point, at
which the angles of the branch pipes 4, 5 change, thereby
possibly hindering the sewerage flow.

Although the fluid pass can be secured by a method shown
30 1in FIGS. 16 and 17, it is difficult to insert the flexible shape
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be clainmed to be sufficient. 5 To solve this problem the branch opti cal
fiber cables 21, 22 and the branch tension nenbers 26, 27 \Amghplmgmsoff
from the trunk optical fiber cable 20 and the trunk tension nenber

laid in the upper space of inside the main pipe 1 are guided beIOM/the
openi ngs of branch pipe 4, 5 skirting around the 10 openi ngs of branch pipe
6, 7 to be secured at this point and, in this state, the branch tension
menbers 26, 27 are tensioned thereby laying the branch optical fiber cable

21, 22 and the branch nsi on nenbers 26, 27 Ion t he | ower rface of
the brand TS pLps &ﬁt‘ﬁ%ﬁ c"redb%cﬁbut%é%r nSEF‘P i RE Hr“—&‘ﬁ’ s

pi pes 4, 145% sever bra%@g]?' eéeﬁ’!dﬂd R%gdﬁé riat?:ﬁﬁexbc%rf’c"wn%em&%ﬂ dhe anch

opti cal cab es 21, 22 an ranch tension rs 26 27 are nade
to nmake aoﬁaaftcjruro;imdaaa@ribteheda@wer padt thérthereopledingshad dxransdt pi pe 4,
5. 20 FIGS. 18 and 19 shows such an exanple. The nuneral 80 indicates a
gui de merrercii el @ Q%éﬂﬁﬁém%ﬁfﬁﬁ branch plpe 6 of t he branch pipe 4,

and the QUId 0.1s o figu uch a at a .t buI mai n
part 81 and 2oL ST bt Sy IGHrL 63 RS FLPRE SRR o ot her

25 The twﬁyb%ﬁ.Hﬁenbpﬁﬁéh8%nﬂﬁ§xﬁm@h%@%%e£6§ﬁﬁiM%ﬁc%h@ﬂahbﬁ of A&l anet er
of the branch pipes 4, 5, and the tip part of the tubular main part 81 is

formed witthe &rtundnkpslicdé pabéer83abisidth apcojrbet srumk a-drhel graimenpiepe 1 and
slidably supparts the trunk optical fiber cable 20 and the trunk tensron
menber 25 362di% pBseRF PR SHPREIOS paSE I5F TRASTHE e Smai FPiIFEEd Al so 44

25 APRIL J,r?e(hoogaath p&%ﬁhﬁ% no§4b£8£ n% PE%“@”Q t@%z?&%&{‘ 2QRfinGaAle Hfd ber

cabl e branc sl on ne orne he outer surface
at the pasidriiy< et espordl paptos) he dd wek sskiudedpatt£88s point and,

in this state, the branch tension members 26, 27 are tensioned
thereby laying the branch optical fiber cable 21, 22 and the
branch tension members 26, 27 along the lower surface of the
branch pipes 4, 5 without crossing the interior of the branch

15 pipes 4, 5.

Several examples will be described below in which the branch

optical fiber cables 21, 22 and the branch tension members 26,
27 are made to make a detour to reach the lower part of the
openings of branch pipe 4, 5.

20 FIGS. 18 and 19 shows such ah example. The numeral 80
indicates a guide member placed at the opening of branch pipe
6 of the branch pipe 4, and the guide member 80 is configured
in such a way that a tubular main part 81 and a tubular rotary
part 82 are rotatably fitted with each other.

25 The tubular main part 81 has a diameter smaller than the
inner diameter of the branch pipes 4, 5, and the tip part of
the tubular main part 81 is formed with a trunk slide part 83
which projects into the main pipe 1 and slidably supports the
trunk optical fiber cable 20 and the trunk tension member 25

30 disposed in the upper space of inside the main pipe 1. Also
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The tubular rotary part is rotatably fitted to the rear edge 5 of the
tubular main part 81 and, on which outer periphery, a branchyshpggLRRigls 85
for supporting the branch optical fiber cable 21 and the branch tension
menber 26 is fornmed. Accordingly, as shown in FIGS. 18(a) and 19(a), in a
state in which the support part 84 of the tubular main part 81 and 10 the
branch slide part 85 of the tubular rotary part 82 are aligned, the branch
optical fiber cable 21 and the branch tension nmenber 26 are inserted into

them and then the gujde nber 80 is inserted into.,th ranch pi.pe 4 from
the. br anch SHEBE TBoRTBE (0 LRARGHRC Heifih PR 18 Wt ShERE e, And
the trunioshhda oo pahin 8enah obfifeditbiiban 1B Anpdlch e boLERAS, L0, 4 of ect
into the main pipe 1 supporting the trunk optical fiber cable 20 and the
trunk tenst orhargsthert 2m widird doddimk s itdes pantiniB&1ider egartt B8 .gui de
menber 80 na%‘be pl aced beforehand at a position of the trunk optical

fi ber cabl e Zbeahdbeher sk vt BRSE 615 Fehdeib b 8 test FeddvnErag a394 he

openi ng of - hranch.pi-pe 6 t.o insert.it_.into the main pipe 1 and then pul
Eup B oif B TR 8 B Buetre DbR HeSehan v S bh R piibe 6

t oget her w#dder helidy anch opt ireal sﬁb@@ktﬁﬁ%' €hd1p Aot "o OF SNChE strnsi on
menber 26. Next, the tubular rotary part 82 is rotated with respect 25 to
t he cyl i ntabhical 2 botyd ashes Homwmain tRirGS. orl Snqiide rarkb 1% (fyrmtegl. pl ace t he
branch slide_part 85 at |ower part, of the branch pipe 4 thereby qguiding
the branch optGe3fHer AT EnditRe 1Hrahdd éndiddn mBnbett from

t he upper: . I I f e I 4. i rd- round
t he ngerlrgf}f la%kgséﬂt;éf gé%\ﬁ?ﬁgpgf%itngﬁi %gl tg%aag&%%i‘)%ﬁ?%]h#e?y%%ﬁul%ﬂr r}ﬂ{r}](??ar y

part 182. @A B2aAPRIJ1 i2205aWen, of Bhehiub St ot 4 eNPact 3B aapplliiefhaa) t he
branch tension nenber 26 fromthe branch pipe box 8, the branch optical
fi ber cablebzanghdophecht diden epsierk Imspberhebraindh bendiepdasadbsd] ong

26 are inserted into them, and then the guide member 80 is
inserted into the branch pipe 4 from the branch pipe box 8 to
make it reach the opening of branch pipe 6. 2And the trunk slide

15 part 83 of the tubular main part 81 is made to project into the
main pipe 1 supporting the trunk optical fiber cable 20 and the
trunk tension member 25 with its trunk slide part 83. Here,

the guide member 80 may be placed beforehand at a position of

the trunk optical fiber cable 20 and the trunk tension member

20 25 corresponding to the opening of branch pipe 6 to insert it
into the main pipe 1 and then pull it up from the main pipe 1

to place it at the opening of branchn pipe % together with the
branch optical fiber cable 21 and the branch tension member 26.
Next, the tubular rotary part 82 is rotated with respect

25 to the cylindrical body as shown in FIGS. 18 (b} and 19 {(b) to
place the branch slide part 85 at lower part of the branch pipe

4 thereby guiding the branch optical fiber cable 21 and the
branch tension member 26 from the upper part tc the lower part

of the branch pipe 4 by skirting arcund the outer surfaces of

30 the cylindrical body 81 and the tubular rcotary part 82.
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the |l ower side surface of the slanted part of the branch pipe 5 4 w thout
traversing the inside of the branch pipe 4 since the | eadi ng28dRRILf200%
branch tension nmenber 26 is fixed to the branch slide nmenber 85 in the

| ower part of the branch pipe 4. However, in this method, since the
fixation of the guide mnmenber 80 with respect to the branch pipe 4 is not
necessarily 10 secure, as shown in FIG 20, it is preferable to fit a
curable fixing menber 86 formed of a cylindrical seat nolding compound or

the like integdhe | I oS e t: i pgri.c . 1 he gui de
menber 80, o?qer t'hieﬂt%ﬁléglé;ﬂrrgﬁra%t g?{/légg%ltﬂgﬁl?%g%ggotnoa{l gggﬁglﬁc Iﬁ|c§;gllpcger‘p4, and
t o expandudtieef i2d dgometherbB8fidly pise dbxof, ahaibrabag bpsechedidwer ein or
the like and make it harden in a state pressing itself against the inner
surfaces ¢APthel i déanbrdesh geraien Rembearidhvpl peudssrehat almaui de

e, ) Sdigry acolteleLo L DA Bl Re d dorever, 38 ahone o

FIG 20, formng a tapere

mekes 5t PASSIHIA teapLevent t50li:Msi dd oW Rl Brdhen brianch @ixgérfe.”t dom
bei ng trapped by the fixing nenber 86 thereby snoothing the uid flowin
t he branckeagipe edgd-lcE t2k drewshanenkéonembobiemrent vf fhe=duiderenber
80. The 25 i de nenber 80 in this enpbodinment is configured to forma pipe
body 88 H@F%‘ﬁﬂ? aﬁil{gieer BFRPRY Bp 1 & éonerbeRrr B8P hkdesPEaashyring t4-i ng

adj acent sid of. .t he.pl nb . e i de r. 80 _can be

twi sted by nﬁlﬁ?“’%g’%?ﬁel& gﬁégn@%gggg%gi%g%p?%i%gy%ﬁleorgf%gefbhoedﬁ Shi th
each ot hefiertnal istOswali BNEé pec8Q L @RcbBrexprnsiesk ar i6ond+ arded fyr ftihus

twisting. 46 25 APRIL 2005 Then, the pipe body 88 of such a structure is
provilfed $9rune s afsr shewantngakd- Wiltthia is wefstnadelpact £88 andimidieppor t
part 84’f:i%?idngi; I1jnei Sérr ggrfoerr}rge&)%lftavc\é;lhinadrbircaa Crs]e%tlti rgc?l 1arr1c_§ c%?dpo%rr]l%
or the like into the inner surfaces from the cylindrical body
81 of the guide member 80, over the tubular rotary part 82, and
to the branch pipe 4, and to expand the fixing member 86 by use
15 of an air bag inserted therein or the like and make it harden
in a state pressing itself against the inner surfaces of the
guide member 80 and the branch pipe 4 so that the guide member
80 is firmly secured to the branch pipe 4.
Morecver, as shown in FIG. 20, forming a tapered face on
20 the end of the fixing member 86 makes it possible to prevent
solids flowing in the branch pipe 4 from being trapped by the
fixing member 86 thereby smoothing the fluid flow in the branch
pipe 4.
FIG.21 shows another embodiment of the guide member 80. The
25 guide member 80 in this embodiment is configured to form a pipe
body 88 by spirally rolling up a plate member 87 and slidably
fitting adjacent side edges of the plate member 87.
The guide member 80 can be twisted by making the plate member
87 comprising the pipe body 88 with each other and its diameter

30 can be expanded or contracted by thus twisting.
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the rear end part. The pipe body 88 is twsted to align the 5 support part
84 and the branch slide part 85 and to nake its outer dianet I

than the inner dianmeter of the branch pipe 4. And in that st%é?mg%eﬁros
branch optical fiber cable 21 and the branch tension nenber 26 are
inserted into the support part 84 and the branch slide part 85, and in
that state, the 10 guide nenber 80 is inserted fromthe branch pi pe box 8
|l eading it to the opening of branch pipe 6. Next, the trunk optical fiber

ble 20 and the t K t ' nmber 2 ted by the t k slid
part 83. The "te “HPpB 88 PECYul Sdu STt e OOSERFRG U PELLIUNE Of the

spiral to;5 %@ngﬁ& he, di @g%heg t%ntkh§]dm:l@%§3: BRess %gsﬁﬁplgl@_g’éilﬂi&lt t he

i nner surface of the bran pipe 4, and to place the branch slide part 85

under thegdr anch ipi pesd4redhusndtierbnrarth soptraaah &ilbde gabt e85 2krahd t he
branch tension nenber 26 are gui ded fromthe upper part to the |ower part
of the bridehrgapend Santi nghgr BhRE PrdY 29 bt erizked dee dfidthehs pe body

88. By attaching a se mat er.i.al . 89 de,of, a waterzswellin rubber on the
o e b o R A s TP o3 TR OhoSgHL ohs PIR 4 il 1IN

material 9 swellaiidy they Matrek Hansikde §hgerbsanghb: 8 per 4nd todandmde
possible to air tightly fix the guide 25 nenber 80 agai nst the branch pipe

4. FIG 22imhdws yetd another srbodi rént bgkncheogtii delntilber c8gle Be gui de
menber 80 of this enbodinent is a_pipe 90 of which bhoth ends are nade of a
rigid mat@9 fhaRgeprbvkheed P REESFart 21 IR $1d HBEP| FRAtSURRPTE

def or mabl teri d pnner 530 . di er i i S ge
enough t(}?aslfr‘?d%{)la?lcf r;cglreér tb t%edh4$gi§éAB%IkEn§%05alg§a%gﬁug%?%c%)c%'i Bég%'r cabl e
21 ang t heudanedeansinons et 26 £ robhene tiheabfiapdibeopbikcal 1 fddigig cabl e

21 and the branch tension nenber 26 are inserted into the pipe 90 in a
state thattitoeitenegening of branch pipe 6

Next, the trunk optical fiber cable 20 and the trunk tension
member 25 are supported by the trunk slide part 83. Then the
pipe 88 is twisted in the loosening direction of the spiral to

15 expand the diameter of the pipe 88 pressing it against the inner
surface cf the branch pipe 4, and to place the branch slide part
85 under the branch pipe 4. Thus, the branch optical fiker cable
21 and the branch tension member 26 are guided from the upper
part to the lower part of the branch pipe 4 skirting around the
20 outer surface of the pipe body 88.

By attaching a seal material 89 made of a water-swelling
rubber on the outer surface of the foregoing guide member 80.
and making the seal material 89 swell with the water inside the
branch pipe 4, it is made possible to air tightly fix the guide

25 member 80 against the branch pipe 4.

FIG. 22 shows yet another embodiment of the guide member
80. The guide member 80 of this embodiment is a pipe 90 of which
both ends are made of a rigid material and of which middle part
is made of resilient and deformable material, and the inner

30 diameter of the pipe 90 is large enough to slidably insert the
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straight, and the pipe 90 is inserted fromthe branch pipe box 5 8 |eading
it to the opening of branch pipe 6. The tip of the pipe 90 i to
protrude into the nmain pipe 1 to form the trunk slide part 8 §§£ﬂ?%g&@$
hold the trunk optical fiber cable 20 and the trunk tension nenber 25. And
as previously described, the pipe 90 may be di sposed fromthe inside of
the 10 nmain pipe 1. Wien the mddle part of the pipe 90 is tw sted, the
mddle part is deformed against its resiliency into a spiral shape al ong
t he |nner surface qof g branch d the s |ra $£essed agai nst

4,
the | nner SR TAE8 dF3LhE BYATAP IR po Hihy Heiar 12Eh FELRLOBRB ORI  he 1 oar
end of the p r
formng a brgﬁl%ﬁg&?é glesghgﬁﬁ%ggrba{/{hg#)? é)tq%t%l |a%hv$1ﬂ.§ﬁpgﬁgﬁqe%§%nenber 80
i S pressetemBgaresird Iﬂﬁsbﬁﬂedﬂ isivd slee pd_fpet he mr@@tthtaltpaamlt@mmbl e, it
20 is preferaple to place a fixing nenber 86 simlar to the one descrlbed
in FIG 2iakie e §b?r&1p%f9q Ae pnaargedaﬁapr&m biranph mipe dax

whi ch i t ande ressed. a t_th i.nner, face of branch 4
t hus f5| m%]é’etan ngq.u% ﬁﬁsro%%n %‘g %fasrhcg}/\é) |II %?h%+ %IOD: Srent of
the gui de, FaTlgy i 5280801 YHHED 1S pa RIRAIInsbM h@indi, bhgcone: dlesah bed in
FI G 22,%)r|ng sﬁgpeoexE%€5|on néﬁbers 51 n92 belﬁalflkegeto the both ends

of the pitge t'lihm]esﬂ:admmrtr@rﬂ)maklmg i9Zhard thederhinknopt resl [fidrtr
deformabl e material such as netal and are shaped like a partly 3Q cut out

ring witHFaPf afetad Qhegﬁtr]uyﬂq éﬁaéﬂOPhaﬁmPﬁé £AnerfB %5 DASRI YO
di amet er @é %{P 8,04 214}y @' gcte Myg&gaﬁjeﬁ%go%%dr% r 80, nwfd% e t

nenbers 9 are con r to a dianeter
innerg main pipe 1.

an t he

When the middle part of the pipe 90 is twisted, the middle
part is deformed against its resiliency into a spiral shape
along the inner surface of the branch pipe 4, and the spiral
is pressed against the inner surface of the branch pipe 4 by

15 its resiliency.

Then the rear end of the pipe 90 is placed in the lower part
of the branch pipe 4 forming a branch slide part 85.

When the state in which the guide member 80 is pressed
against the inner surface of the branch pipe 4 is unstable, it

20 1s preferable to place a fixing member 86 similar to the one
described in FIG. 20 inside the spiral of the pipe %0 and cure
it in a state in which it is expanded and pressed against the
inner surface of the branch 4 thus fixing the guide member 80.

FIG. 24 shows still another embodiment of the guide member

26 80 which is a pipe 90 similar to the one described in FIG. 22,
ring-shape expansicn members 91, 92 being fixed to the both ends
of the pipe.

The expansion members 21, 92 are made from a resilient
deformable material such as metal and are shaped like a partly

30 cut out ring with a diameter slightly larger than the inner
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di anmeter of the branch pipe 4 and the both ends of which are 5 tenporarily
fastened, and the branch optical fiber cable 21 and branch tshap@iL er
26 are inserted into the pipe 90 while the pipe 90 extends stralght. And
in that state, the guide nenber 80 is inserted fromthe branch pipe box 8
and guided to the opening of branch pipe 6, 10 and the front end of the
pipe 90 is made to project into the main pipe 1 to forma trunk side part
83 for holding the trunk optical fiber cable 20 and the trunk tension
menber 25,.1n this _state, the tenporal fastening expansion nenber 91 of
the | ead SEHE T ULT st}?eeﬁéraas%gl t-Hmke it expand by its resiliency pressing

15 it agai nstthe.in t pe t Hus |.di g
Usel £ as shown e B F PR X dting PR aar e Bere o the “h51 pe 90
makes t hecontteH e gpirin defoianagaidnsd dilsngtest |dnericern Mhan alspiimalershape
along the inner surface of the branch pipe 4, 20 and the spiral is pressed
agai nst thHengirt surfhecbrenchheibeadchAndpihbe Rodheends tofe Weisih iagifcy of

t he pipe 90 and t oth ends .o h i 90.i.s fixed in e Jower, part of
the bPancIB e g ShsRBRs it Shorerbtia oot itg Bffet feiiar PAp bar
serves asrahd¥ anahsidd dempant 2852251 Aksockn 1Hts ewbadipeniy Jfigrnd he
tenporal fastening of the both ends of the enlarging nenbers 91, 92, a
struct ur eelwhiipe | ¥ bondeddhys@ardigthtnel t adhesi ve and det ached by heati ng,
or a structure in which an appropriate |ocking structure is used. for

det acheabl e Pk Rd-n Shé tadopt e L istP PRTPRE g%d¢é18é§éFPStfﬁﬁPt¥ﬁ% br anch

DL s SERITIL LS, 22000 AR IR 1 T
case 10n wi&heyefronraichbanehepbpps aveiprovidete peredthe dadindaeopt i cal
fiber main pipe 1 to form a trunk side part 83 for holding the trunk
optical fiber cable 20 and the trunk tension member 25. In this
state, the temporal fastening expansion member 91 of the lead
end side is released tomake it expand by its resiliency pressing
15 it against the inner surface of the branch pipes 4, 5 thus holding
itself.
As shown in FIG. 25 (b), twisting the middle part of the
pipe 90 makes themiddle part deform against its resiliency into
a spiral shape along the inner surface of the branch pipe 4,
20 andthe spiral is pressed against the inner surface of the branch
pipe 4 due to the resiliency cof the pipe 90 and the both ends
of the pipe 90 is fixed in the lower part of the branch pipe
4 by the expansion members 81, 92 and the rear end part serves
as a branch slide part 8b5.
25 Alsc in this embodiment, for the temporal fastening of the
both ends of the enlarging members 91, 92, a structure which
is bonded by a hot melt adhesive and detached by heating, or
a structure in which an appropriate locking structure is used

for detacheable locking can be adopted.

30 In the above description, the branch pipe is explained only
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cable 20 or the trunk tension nmenber 25 is referred, it includes 5 the
state that the branch optical fiber cable 22 and the branch »8aPRD sGy¥Per
27 passing through the branch pipe 4 are placed in parallel. Also the
present invention is not limted to the case of the two adjacent manhol es
2, 3 as shown in FIG 1, but it can 10 be applied to over plurality of
manhol es and, in such cases, the internedi ate manhol es can be treated in
the sane way as the branch pipes 4, 5. In a nethod of the present

et onp St K LS OGRS £28 |5, 410y g0t et L1 e U

opti cal f?%er o e main pPpe S trunk

tensi on nepheleLxd $het beheRRGL SHdSE ant halhyastiad ghisd Ant PBi URRSFersPace of
inside the main pipe by applying tension between the nmanholes 2 and 3, and

t hi s nakesor¢ pousitbicdpes bay phevidedk dfitercdhe ticbek cableaROfilet he

upper space of _inside the in pipe 1 along 20 the trunk tension nmenber 25
nei t her p‘?%k&f%&oeﬁﬁ Eﬁpggtt&{bﬁl&? mEgPegian A§ Mifetebaty S1ad8%h the

t runk soptical..fihe ST i c [ : it is
1 50 possy B & T a5 T He branch ope) il Tiber “asarete B Hhdhithe
branch pipess 25n derfoard Lhopd s plagitiyr@xgesdeveriessimibdy dravpg:dd the
branch tension nenber 26 while applying tension on it. Also tying the
branch t ehsiohrarkhbers 26, 27 to be installed in the branch pipes 4, 5
wi th the tensj.on nber 25 to.be _installed [n.the in pipe 1 at the
or 1 o' 31 CONPRs SORAE R 38t SATREEGREn giobr L BRARER P pee, C¥ dos i 1
possi bl e 410 hawl 50 2% APRELN20QS bhestsunk, dansiorrgenher,26 foward the

branch pipe 5 allowing the trunk optical fiber cable 20 to be laid in the
mai n I9i pece lapptihwuttd cosenipigradntlyepf manholes and, in such cases,

the intermediate manholes can be treated in the same way as the
branch pipes 4, L.
In a method of the present invention, a trunk tension member
25 is slidably combined with the trunk optical fiber cable 20
15 to be laid in the main pipe 1 so that the trunk tension member
25 is stretched substantially straight in the upper space of
inside the main pipe by applying tension between the manholes
2 and 3, and this makes it possible to lay the trunk optical
fiber cable 20 in the upper space of inside the main pipe 1 along
20  the trunk tension member 25 neither placing excessively tension
nor giving unnecessary slack on the trunk optical fiber cable
20.
Similarly in the branch pipes 4, 5, it is also possible to
lay the branch optical fiber cables 21, 22 into the branch pipes
25 4, 5 without placing excessive tension by drawing in the branch
tension member 26 while applying tension on it.
Alsc tying the branch tension members 26, 27 to be installed
in the branch pipes 4, 5 with the tension member 25 fo be
installed in the main pipe 1 at the portion 31 corresponding

30 to the openings of branch pipe 6, 7 makes it possible to haul
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Inserting the trunk optical fiber cable 20 and the trunk 5 tension nenbers
25 into the guide conduit 45 allows the trunk optical fiber be
slidably conmbined with the trunk tension nenbers 25 via the %%lh(??l%%r?g&i t
45, and the optical fiber cable 20 is laid in the upper space of inside
‘'the main pipe 1 through the guide conduit 45 by the tension applied on 10
the trunk tension nenber 25. Mreover, making the branch optical fiber
cables 21, 22 and the branch tension nenbers 26, 27 to be inserted in the

branch pipes:Aine Huan oBLt i condui t 45 at_t osi tions
correspondi ng to fhe opgﬁﬁﬁébb%% g?éﬁ%%gﬁégg“%%rg%€§ 9235556$ﬁﬁ THe gui de
condui t 4Ghanidrapipl o tige4 skt exdike oor anchet €a$HOM ARALRL S 2627

al  ows each optical fiber cables 21, 22 to be inserted into the branch

pi pes 4, 5 without bedvepiexcebsiviedy. tensioned. Mreover, providing slack

prevention nqpber .50 2 Wthin Q the_main pi 1 kes it possible to
renove the slggfI%ﬁnﬁhéieo FP8§|OP%B&FTCﬁgE@rzgagfﬁd%@tEP@uEhﬁrFRQﬂ¥|nain

pi pe b byted £58iMGnddr 2931 ALt PEe i HDES & Qf Faigel with

t he sl ack e|or evention rferrbers 58,91%. Fur? ﬁ}e&{r{%’;ﬂﬁgﬁ QSI %g??\gggﬁ?%etg%e ers 60,
65 at thecpipierahgsibeas cabller AAcho fhees16,dablal kowsihbe epthcahe fihglk cabl es

20, 21, 22 and the tension nenbers 25, 26, 27 skirt around the area
di rect|y CHRETERR MSHREGHem Vs Shepprads pPpaust 45t meeiherantdmadlng t hem

f hi i flow _Al inserting a flexible e retainin

b b 70 et dqIR SRS O B SRer DREEE e S (i S SR g ow 1 5

the branght B 25hABRGEL 2005¢0i 88Scdnadi t M hent! exh bl &n Sﬂ%%é’c?tcﬁ{. ni ng
an

pipe 70 thus preventing the optical fiber cables 21, 22 t he tension
menbdfs 281e Xrinlomdngider inmgnlidre Zewage flow in the branch pi pes

Moreover, making the branch optical fiber cables 21, 22 and
the branch tension members 26, 27 to be inserted in the branch
pipes 4, 5 branch off from the guide conduit 45 at the positions
corresponding to the openings of branch pipe 6, 7 by means of

15 the guide conduit 45 and applying tension on the branch tension
members 26, 27 allows each optical fiber cables 21, 22 to be
inserted into the branch pipes 4, 5 without being excessively
tensioned.

Moreover, providing slack prevention members 50, 52 within

20 the main pipe 1 makes it possible to remove the slack on the

optical fiber cable 20 produced within the main pipe 1 by

pressing it against the inner surface of the main pipe 1 with
the slack prevention members 50, 52.
Furthermore, placing guide members 60, 65 at the openings
25  of branch pipe 6, 7 allows the optical fiber cables 20, 21, 22
and the tension members 25, 26, 27 skirt around the area directly
beneath the openings of branch pipe 6, 7 thereby preventing them
from hindering the sewage flow.
Also inserting a flexible shape retaining pipe 70 into each

30 branch pipe 4, 5 allows to guide the sewage flow in the branch
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4, 5. 5 Furthernore, disposing the guide nenber 80 in the openings of

branch pipe 6, 7 to guide the trunk optical fiber cable 20 Kk
tensi on nenbers 25 as well as the branch optical fiber cablggggkgﬁE?hQEd

t he branch tension nenbers 26, 27 laid in the upper space of inside the
main pipe 1 are guided to the 10 | ower part of the branch pipes 4, 5
circunventing the openings of branch pipe 6, 7 and fix themat the
position, and applying tension on the branch tension nmenbers 26, 27 in

this state,allows _the branch optical fiber cables 21, 22 and the branch
tension MeAbRr e 28, 2% 5lke *%af?)ﬂﬁg]t%nﬁh?ﬁ’l% FEhBrShef B&Beogoe *ranch

15 pi pe Sy oYt L Oéékfgaihfibg}:el&hggegf 23?“12“&'&0*&% Rerbion  Next,
anot her enbodi nent”in whi aying 1s conducted along the upper surface of
t he br ancherfib@es ®iel, | 2 berdascirideetdng vhi hicsagrbotbwant thd bi-shchtgigodasi de of
the main gipe 1 20 and the branch pipes 4, 5 are surveyed with a TV canera
to measur® hunerical data such as the distance between the manhol es 2 and

3 (there may be ot her manhol es bet ween t hemn t he ngt from. the
manhole 2t 5 TR ASEIRE oA Ge 6. 7 S BHBPRE 4 Phire SRS pes 4,
5, and thef 4 ARtaLS 62574 $Quide RS € ran& apyiehst aches &a,]dimy of
nortar, protrusion of a branch pipe into the main pipe, and others), they

are to beame&rieed ropkat spetomlngmitiess givedsobst hal=e thenbrvangh amcitale so

that they will not. hinder the |aying of the optical fiber cables. 30 Next,
a pul | nehbeericehlfst afy ed2idnd FéenBF ANPIRpeenIS 1 Ry RRFSE 256 APRT 11 3gb5

TECROSS {Rf, S Dcp ! ok 00 Ll te, VRLNSAAL 908100108 £l Doy
i nst alol at1&we  @RIrtbY £pries Yudrzdpabes &, MEHiedunventing the openings
of branch pipe 6, 7 and fix them at the position, and applying
tension on the branch tension members 26, 27 in this state allows
the branch optical fiber cables 21, 22 and the branch tension
members 26, 27 to be laid aleong the lower surface of each branch

15 pipe 4, 5 without crossing the interior of each branch pipe 4,
5.

Nexf, another embodiment in which laying is conducted along
the upper surface cof the branch pipe will be described.
In this embcdiment, first, the inside of the main pipe 1

20 and the branch pipes 4, 5 are surveyed with a TV camera to measure
numerical data such as the distance between the manholes 2 and
3 (there may be cther marholes between them), the lengths from
the manhole 2 to the branch openings 6, 7, the lengths of the
branch pipes 4, 5, and their diameters.

25 Also, 1if there are any cbstacles (a lump of mortar,
protrusion of a branch pipe into the main pipe, and others),
they are to be removed by a specially designed obstacle removing
machine so that they will ncot hinder the laying of the optical
fiber cables.

30 Next, a pull member is installed in the main pipe 1. Known
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of connecting to a self-noving vehicle, and so forth; these 5 known

nmet hods may be suitably adopted. Based on the survey results, gh FT{ %9?5
of the trunk optical fiber cable 20, the branch optical fi ber cab

22, and the tension nenbers 25, 26, 27 are determ ned and slidably

conbi ned together with respect to each other. Preferably, for 10 an
exanple, the trunk tension nenber is a wire (high-strength |ow elongation
characteri sti cs) is used for the trunk tension nenber 25 and a cylindrical

menber far ess. st pi pe,.the inper and quter

surf aces o?rr%v%lscht%rbg %83{;%?1%9%%11 ll?%]glfcke F“l%ltgﬁg ‘Ph Yratty tfq'tﬁ

with 15 hi ghrstdengtdndowsekopgati oned Itt}fer $ieR0 gahbedogupersfaid & Such
as carbon, aramd, and the like) in the |eng hwi se direction. Preef erably,
t he trunl@a)lrfmmatte-flﬁesﬁ icaitlad 120 iandtohe by prdes sherisieghairepbemethat e
slidably conmbined by inserting theminto 20 a pipe-shaped guide conduit 45
as shown 9h FIESPANP R & ot JE "HNBE Mt affth Ot & fsi%efrm'ctgb gdef®E 22 and

t he ran_,ﬁg]: R y integrated by inserting
t he b?’an Vstlr}?:éa er ca% Jgtl Z%Sdnd € branch tension nenbers 26,
27 and it is Bueteaebnprtefeerﬁb&xeeﬁ orkeeptd het 25 panyshkabe ithet ke n pi pe

1l inserted in a guide conduit 45 as shown in FIG 27 and keep themtaken
out fromaperiagsiber prove déd bhetthergi detéonduf tbels cabldisstandss from

e TRNOLE) 12 PRESTRRALR L the, apeny 1gs, o BLanch plpe &, LS
the main d&ﬂ@lrﬂe@r&@gfelt%rbwitmés%&% B3 @éaﬁ%%h%#ooﬁré@é }5?_\9 ffam a
manhol e 2, 3, and preferably it is fornmed astics suc
pol yél()hylaﬁn@,anqil)epr apyl enenk podrysi @t henter mel sesies,( mrgH-%mﬁc%rfgejmf or ced
with fibers and is a pipe having
low-elongation characteristics) is used for the trunk tension
member 25 and a cylindrical member formed of a flexible
stainless steel pipe, the inner and outer surfaces of which
being coated with a resin film and integrally formed with
15 high-strength low-elongation fibers (so called super-fabric
such as carbon, aramid, and the 1like) in the lengthwise
direction.
Preferably, the trunk optical fiber cable 20 and the trunk
tension member 25 are slidably combined by inserting them into
20 a pipe-shaped guide conduit 45 as shown in FIG. 27.
Preferably, the branch coptical fiber cables 22, 22 and the
branch tension members 26, 27 are slidably integrated by
inserting the branch optical fiber cables 21, 22 in the branch
tension members 26, 27 and it is further preferable to keep the
25 parts laid in the main pipe 1 inserted in a guide conduit 45
as shown in FIG. 27 and keep them taken out from openings 46
provided on the guide conduit 45 at distances from the manhole
2 corresponding to the openings of branch pipe 6, 7.

This guide conduit 45 need to have chemical resistance

30 against the fluid in the main pipe 1 and flexibility to be
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a length corresponding to the length of the main pipe 1 and at 5 | east one
or nore continuous spaces in the |engthwi se direction, and igsspAPRILARDS
wi th openings 46 in the thickness direction at positions corresponding to
t he openi ngs of branch pipe 6, 7. This configuration allows the optical
fiber cable and the tension nenbers to be slidably juxtaposed in the

| engt hwi se 10 direction within the guide conduit 45. Mreover, the shape of
t he guide conduit 45 nay be formed by cutting a pipe shown in FIG 9, 10

open int £0gh hw i ti;on »f or,m a.' . an ki ng.the both
edges ove#l?sé%o to rrh%i%ﬁaéjé%glgjgl%ngi’dg.’ %ﬁldsprgﬁggggggkég ?? rr%%%“sli IOePto

pl ace menpeastinds hs@eseas NBOL e Pi e, Iholfseugm dhe, gl Optrdaidne,
Moreover, the guide conduit 45 may be a single pipe as shown in FIG 27,
or for exappresterr ox phpes ney v assbinb ShHeaws and F G p3geilmsuch a way
that each_ of them.is conbined to ke . the trunk tension nenber 25 bear the
t ot al Ioaadqvﬁnt%%eg@ﬁrgﬁ?fagglmgot?th?ﬁ Teng ?g, the M pdidgg L #edrited in
each gui des £ONdHLLo ARore TorRAWiSfas & I b3 sHaY; fLuni tary
structure such asO t hgrgneos shovvnsi ngi%ICQC%ﬂi%ﬁgE%H?%hﬁisgﬁaﬁh%%%%p urality
of cavitam$.is prohédedsel tin opirdmgrukEi pheclguicte crnpes af ecusedn atwhen the

gui de pipes 45 are not tied together, each guide conduit 25 45 need to be
provi ded REFH-EORT (i€ FETRATGH e et hes oprgepgedof Wb ranahi pioaf ecker , t he

enston, TRIAE! 2% 1qdbay 2y SRR ok Ll ohrenst ol ow o gnag on,

the tensighdmieisnd)-25%0 2 2% HKL PPhiealpddderitales St ribs22 being

noveabl e 54 25 APRIL 2005 with respect to each other in the l'ength

di r ed0i ordiwedtsyneitdlicarhnceides cohown ti #5t helatowedeste bedp&ldE 3, for

the tenSIéHE guide conduit 45 may be formed by cutting a pipe shown in
FIG. 9, 10 open in the lengthwise direction forming a 'C' shape
and making the both edges overlap to make a space inside. This
shape makes it possible to place members with ease into the pipe

15 through the cutout part.

Moreover, the guide conduit 45 may be a single pipe as shown
in FIG. 27, or for example, three pipes may be used as shown
in FIG. 31 in such a way that each of them is combined to make
the trunk tension member 25 bear the total load with each optical

20 fiber cable 20, 21, 22 being inserted in each guide conduit 45.
Of course, the guide conduit 45 may be an unitary structure such
as the ones shown in FIGS. 44 and 45 which has a plurality of
cavities. 1In the case in which multiple guide pipes are used,
when the guide pipes 45 are not tied together, each guide conduit

25 45 need to be provided with a trunk tension member 25 inserted
within it.

Moreover, the tension members 25, 26, 27 are made of a
high-strength low-elongation material and extends parallel

with the optical fiber cables 20, 21, 22, the tension members

30 25, 26, 27 and optical fiber cables 20, 21, 22 being moveable
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menbers 25, 26, 27, elongated nmenbers such as ropes, strings, 5 and belts
made of high-strength | ow el ongation fibers such as 25 APRIL 2005
pol y- par a- phenyl ene- benzo- bi s-oxazole (POB) fibers, aramd fibers, carbon
fibers, netal fibers, and glass fibers nay be wused. FIG 36 (a) shows
anot her enbodi ment of the structure in 10 which the tension nenbers 25,
26, 27 are slidably integrated wth the optical fiber cables 20, 21, 22.
The tension nenbers 25, 26, 27 has a pipe formand the optical fiber

cables 20,..21, 22 are slidabl insert in the tension nenbers 25, 26, 27.
Al rediedl £ 2t )églege%fli gﬁ% Lep gvho(fl]ﬁ(‘él% wildl S9Te and t he

FIG 36 (55 I s an enl arged Cros | ~Vi

tensi on mendeFsnb, 26, 27 are fornmed of a netal pipe 35 such as a
stainless steel pipe, the inner and outer surfaces of which being coated
wi th an anti Aeoshesinonnr esien abooat ideg 3G bddngilde the firet adhepitpes3mn
two-core optical fiber cables 20, 21, 22 are inserted, each of which being

formed of "IN “Opt rlal 41 i Bt PRESh FEERSUTe FUSTHr A8 CEPRSS c Gdtdd Mt h an
anti - gor r.gsi resi oati T tical_-fiber .cab ' ot, limted to
fhe. o carb byne maoE PE P e A B e e or 80 Bk s St Ae £ unk
optical fodier-wadd -2ty lidhepardn fHds - o LA e (Mo h rekerkhan 200 cores
are used dependi ng on the nunber 25 of the branches. Configuring the inner
di anet er el igaidorcddtieng ofmethe Labeab, pipd 3basd bidodns gery thean t he
out er diane&gr of the optical fiber cables 20, 21, 22 allows the optical
fiber cabl%s'20, 21, 22 to be slidable in the netal pipe 35. The netal

pipe 35 is 3@11@[6%%[’ Q y Bb§§|gﬂl§ @@9 . rosi on 55
25 APRIL 2005 coati ng EGSi S preferabl y&?g%%ﬁ%géfﬁc%{%%%%ilﬁal

di r eddi onwthiycle ived diemg ifonl asebeasy 2Bi, ghest 2engtd s1iamiel wrgatdgamdfdders 37
i nside the coating. . ,
with the Optical fiber cables 20, 21, 22. The tension members
25, 26, 27 has a pipe form and the optical fiber cables 20, 21,
22 are slidably inserted in the tension members 25, 26, 27.
FIG. 36 (a) is an enlarged cross sectional view of FIG. 35
15 (b), and the tension members 25, 26, 27 are formed of a metal
pipe 35 such as a stainless steel pipe, the inner and outer
surfaces of which being coated with an anti-corrosion resin
coating 36. Inside the metal pipe 35, two-core optical fiber
cables 20, 21, 22 are inserted, each of which being formed of
20 two optical fibers 23 whose outer surface is coated with an
anti-corrosion resin coating 24. The optical fiber cable is
not limited to the two-core type, but four-core type and others
may be used. For the trunkoptical fiber cable 20, in particular,
a cable withmore than 200 cores are used depending on the number
25 of the branches.

Configuring the inner diameter of the inner coating of the
metal pipe 35 to be larger than the outer diameter of the optical
fiber cables 20, 21, 22 allows the optical fiber cables 20, 21,
22 to be slidable in the metal pipe 35. The metal pipe 35 is

30 preferably flexible and bendable. Alsc the anti-corrosion
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Next, each guide nmenber P shown in FIG 28 is attached to 5 the guide
conduit 45 in the vicinity of the openings 46 correspondi ng 2%APRIL 2005
positions at which the branch tension nenbers 26, 27 branch off fromthe
trunk tension nenber 25. The guide nenber P has a dianeter substantially
corresponding to the inner dianmeter of the branch pipes 4, 5 and is
conprised 10 of a tubular insertion part 104 whose cross section is an

ar cuat e-shape or ring-shape larger than a half circle, a trunk slide part

102 whic j ect o] I e } pgal: i rtd : : for
supporti n%%r%r@%r?foi\%ﬁ%%%n@l her%%lggg%né%e lfl, gﬁg aicgr{r]gal%&lslfa%e part
103 providereitidhe i nserti enbdtdpagt 104iaadefosrs! i dablgyh-hol Widg-Hrenber s
to be laid in the branch pipes 4, 5 A guide conduit 45 is slidably passed
t hrough tHev—¢kentasioniel Hegrs 192 pruicdal tihe tdnatguizte menber P and al so the

branch tensi mhers 26, .27 and t ranch optical fiber  cables 21, 22
are slidabl y?qgeéis%gegaF%r 8%%%%%1&5?‘5%}? q"\mdénpgﬁfs'zggglb%.atﬁ?ec TUHe sl i de
part 102 gnd pheqbr anghysld des pant 403 iBynbeyf emed, of cachohgsor @ pipe
form(see FIG 35). It is preferable to arrange the branch tension nmenbers

26, 27 amdrtdwpaopiioanltdibee pabliesoRd, aR2whhichh tare Hrakem adnsiam the

branch slide part 103 of the guide nmenber P into a conpact 25 formnot to
wi nd t herfEETRASS dPount PERECHUT b T&oRdRE tasnkhr¢sion npaber bredi&, in a

case in | C i uLt 45 | n a hown in FIG. 8, .the guide
menber P slcgrle})zﬂn‘:’”?[lgJ or%p%{a%eht%%ﬁgéfgﬁs?%%ﬁn%ﬁ%ler%g%:Ccl\lre&efs,poan%?erf%écd)for_

| ayi ng t hehonptrimeat Jfidertgabliesh20brdich g0p22 W tHidhd hes MRirpaife 1 will

be described bel ow referring 56 25 APRIL 2005 mainly to FIG 26. The guide
condddt 4% i3 tohnéerednsersaenemdrdf e whde oeaberswhichni gs iam

n nhol es :
advance, apracsﬁsaetde—ts raopueg%rb:?:tu\{\g—eshgpae arger than a half circle, a trunk

slide part 102 which projects downward from the cylindrical
insertion part 104 for supporting members to be laid in the main
pipe 1, and a branch slide part 103 provided in the insertion
156 part 104 and for slidably holding members to be laid in the branch
pipes 4, 5. A guide conduit 45 is slidably passed through the
trunk slide part 102 placed in the guide member P and also the
branch tension members 26, 27 and the branch optical fiber
cables 21, 22 are slidably passed through the branch slide part
20 103. The trunk slide part 102 and the branch slide part 103
may be formed of a hole or a pipe form (see FIG. 35).
It is preferable to arrange the branch tension members 26,
27 and the optical fiber cables 21, 22 which are taken out from
the branch slide part 103 of the guide member P into a compact
256 form not to wind themselves around the guide conduit 45 while
at work. Moreover, in a case in which a guide conduit 45 is
not used as shown in FIG. 8, the guide member P is mounted on
the trunk tension member 25.
Next, a method for laying the optical fiber cables 20, 21,

30 22 within the main pipe 1 will be described below referring
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2 and 3 and then the guide conduit 45 is passed through from5 the nmanhol e
2 to the manhole 3. Also a TV canera is inserted fromthe branaPrILBD05
boxes 8, 9 to confirmwhether or not the guide nmenber P is |ocated near
each opening of branch pipe 6, 7. Wen there is a risk that the guide
menber P is damaged from 10 the friction against the inner wall of the
pi pe or trapped by steps in the pipeline while it is noved in the main pipe
1, it is preferable to draw it in together with the pull string by

placing it on a v art or a sinple boat. Next, a work rod, which is
provi ded Bt Y?pﬁa?tﬁzi hook 15 jig 38 as shown in FIG 32, is inserted

fromthe brangh piRele PO ik0 4809k eenkeetésn%oan@%@&ro@@% thaitihe 12 i69

38 while observing with the TV canera to take out the tension nenber
and the bnamcdr opticalis,i ber advahke,bpassbdptpeobgi Betdert manhdliem®, the

gui de condui t 45 in the main pipe 1 is npved to adjust 20 its position to
facilitate 3MHé haoid fdedr thRe IUdAS RN ARABer> 28 BRIFEE N K rfgepm | ¢ |s

21 50 B el erahl Gl 20PLY LRIRALAL1 Leasi 9n L.0.t B LLyok, tensi,on enber 8

t herefore i'sS i's adopted ependin S|tuat|on Site.

Then the tensite lmfébﬁih g)apbsw@!sgnsppg frcomchiFe rir aReRnPI-PEr 25t ke 8 tO
insert the tip of the guide nenber P into the opening of branch pipe 6.

When t he oridatrenitar ¢f isi pooétetengri deachmepleering pg nosénchamigesl @pon
taking up,the tension nenber 26, it is preferable to insert an air packer
39 as sho in FIG 33 in a shrunk forminto the opening of branch pipe 6

fromthe 30 Branch,pip& HQx, Bsy and Eﬁ@ré&mﬁ e hdhbBe P ﬁtﬁaﬁlé‘?ea% 5, menber
57 25 APRIL 2005 P to nmake it expand en take up t i njection

part 10t hetlebyr ehangimnagiiesar tast ahhen will hef tthe pfpther gt feos@mder P in
the direction of the branch pipe 4. As for the nethod for
steps in the pipeline while it is moved in the main pipe 1, it
is preferable to draw it in together with the pull string by
placing it on a moveable cart or a simple boat.
Next, a work rod, which is provided at its tip with a hook
15  jig 38 as shown in FIG. 32, is inserted from the branch pipe
box 8 to hook up the tension member 26 with the jig 38 while
observing with the TV camera to take out the tension member 26
and the branch optical fiber in the branch pipe box 8. At this
time, the guide conduit 45-in the main pipe 1 is moved to adjust
20 its position to facilitate the hooking of the tension member
26 with the work rod. It is also preferable to apply temporal
tension to the trunk tension member 8, therefore this is adopted
depending on the situation of the work site.
Then the tension member 26 is taken up from the branch pipe
25 box 8 to insert the tip of the guide member P into the opening
of branch pipe 6. When the orientaticn of tip of the guide
member P is not changed upon taking up the tension member 26,
it is preferable to insert an air packer 39 as shown in FIG.

33 in a shrunk form into the opening of branch pipe 6 from the

30 branch pipe box 8, and insert it further into the guide member

57



fixing the guide nenber P to the opening of branch pipe 6, an 5 adhesive or
a glue may be applied beforehand on the outer surface of the2$NpPRIRI2005
insertion part 104 of the guide nmenber P to fix it through the contact
with the inner surface of the branch pipe 4, or a resilient nenber such as
a rubber and a sponge nmay be placed on the outer surface of the tubul ar
insertion part 104, 10 or a tapered face with its dianeter decreasing to
the front end may be fornmed, to fix it by contact bondi ng through

friction.pli,isyal S0 RASSIHY € a,guid er. P having. a shape as
shown in FIG '35, \Sﬁhen SSP% taﬁ?islﬂt%%getgggtﬁgng}g?dgelﬂel ercglF?ntgh% ar cuat e
fixing patheddby shamdd nigot kerdriagtt 4l o ameties t3p ¥ tdheaghhbe haadkstring
and the like, and after being inserted into the branch pipe 4, the thin
| ead strifgh sheudireteden mf theebdiapktmipacdnt rastlicon thrdnekpaddiong t he

arcuate fixin rt 41 in dianeter, thus fixing the arcuate fixing part 41
into the ¢ %larg%ﬁca}b% gEigle Klleg%)?ri h ?‘jﬁitsh%gfé)@,n o gﬁ@“@ﬁ;@}%t@v tHe gui de
20 nemberadhdevd @ ra ghaRGnASHASSH ! %ldbéf'?fél%nc;% El’t@otllté!frgh ke D€
carried out by applying an adhesive or a glue In aSVance on the outer
surface off tthe anbudbe fhxéngiparga@dl l@adofi xhagniide ambeghpcont@ct W th

the inner, surface of the branch pipe 4, or by applying a resilient body
such as alr tBBEM IR A COPpGAGE DL rhadvanee suaif acer af %%brap@h édfeace 42

o e i SEecaLaners; ALipte B0 19 BB kg LR teaEl
formas shiowsed ioh Eh& odlife WHGIT aWd bfbendasmuiled; habet i 030 £enduyet i ng
simlar operations successively in other branch 58 25 APRI L 2005 pi pes 5,
t he HPancir éptararedifvare vabhebt 22 iand ticthedbranehingensithe freoberery ar e
taken OUtmaw %rg tfg%mg&?ngg P:{}Peitb%); gogggct bonding through friction.
It is also possible to use a guide member P having a shape
as shown in FIG. 35. When using this type of the guide member
P, the arcuate fixing part 41 is made to contract in diameter
15  with a thin lead string and the like, and after being inserted
into the branch pipe 4, the thin lead string is cut releasing
the diameter contraction and expanding the arcuate fixing part
41 in diameter, thus fixing the arcuate fixing part 41 into the
branch pipe 4. Also, in this case, as in the case with the guide
20 member P having a shape as described in FIG. 28, the fixing may
be carried out by applying an adhesive or a glue in advance on
the outer surface of the arcuate fixing part 41 and fixing it
through contact with the inner surface of the branch pipe 4,
or by applying a resilient body such as a rubber and a sponge
25 in advance, or forming a tapered face 42 of which diameter tapers
off to the front, and fixing it by contact bonding through
friction.
Furthermore, the guiding member P may have a form as shown

in FIG. 47 which will be described later.

30 Conducting similar operations successively in other branch
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the guide nenber P is inserted and secured in the opening of branch pipe
7. 5 Next, using a tension device 34 nounted in each manhol e %5 APRIE®®D05
conS|st|ng of, for exanple, a manual winch of a drumwind type paired with
a hook, one end of the tension member 25 is fixed to the hook and tension
IS applied on the other end by neans of the winch to |ay the guide conduit
45 and each of the 10 optical fiber cables 20, 21, 22 and the tension
menbers 25, 26, 27 in the upper space of inside the main pipe 1. Wen the
branch pipe 4 |%,a st rai OSSI le to
P

lay the Btanch t?%%lb?%%é?péggﬁgglzglggfzCFEEFﬁe épﬁ%?igﬁﬁt B hsi de
the branchepl R§S nfbmbe ¥ 712-L eNSIANIRG E?%mbfﬁ@%}atmbgﬁeng@eﬁ Sy 27

with a tensioning nechanism 34 nounted 1 n each branch pipe box 8, 9.
However, wienpting hreatelr @ pes idsettedchndesacpipa benthascpehiovn df Fl GS.
2 and 26 it |s not p055|ble to lay the optical fiber cables 21, 22 al ong
t he upperﬁﬁﬂq dtiRe/ 4 nner surface 20 of the valley part 101 which is a

bent part of \Llie bent phranche Bhpes 4ot P Brely Jtensianing, she or anch

t ensi on nenbers 26 a tenS|on|n anism gach

branch pipendbexn8i s8indher efreieexhmipl 8] % GRS 1awihXh N Beabes QRS shown
in FIG 30, for exanple, is placed a?ong t he upper part of the 25 inner

surface diyndmaaﬁaidt?bwi[t@r & hotkef caepiepd bén’dheftela@imbrmwﬁr #Hpess, 5.

The met hod, of dISp ion is such that ,the fixing i s nmoved cl ose
to the p.%& h Rk aPCUAFRSHPRI A ﬁap%lewlao?ﬁ? a%ﬁw.erp%bafnet er

while in t 0 t r e 21,
whi ch haiﬁ%%E%%§%E§8 ?ﬂﬁ&%ranc@Rﬁ%h%5g%%%?ﬂﬂ§%%§n9ﬁii%@ %Pﬁfﬁgggk%e slide

part 143. Astiforl fheehOviieeans21, &mhhpdheft@iémhm@glbteﬁst he, ed.erior of
an air p%ﬁ#%&zﬁie upper space cf inside the main pipe 1.

When the branch pipe 4 is a straight pipe as shown in FIG.
34, it is possible to lay the branch optical fiber cables 21,
22 in the upper space of inside the branch pipes 4, 5 by

15 tensioning the branch tension members 26, 27 with a tensioning
mechanism 34 mounted in each branch pipe box 8, 9.

However, when the branch pipes 4, 5 include a pipe bend as
shown in FIGS. 2 and 26, it is not peossible to lay the optical
fiber cables 21, 22 along the upper part of the inner surface

20 of the valiey part 101 which is a bent part of the bent branch
pipes 4, 5 by merely tensioning the branch tension members 26,
26 with a tensioning mechanism 34 mounted in each branch pipe
box 8, 9. Therefore, in this case, a fixing member Q as shown
in FIG. 30, for example, is placed along the upper part of the

25 inner surface of the valley part 101 of a pipe bend of each branch
pipe 4, 5.

The method of disposition is such that the fixing member
¢ is moved close to the pipe bend with its arcuate fixing part

44 contracted in diameter while inserting the tension member

30 26 and the optical fiber cable 21, which has reached to the branch
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descri bed above or other specially designed apparatuses may be wused. Wen
the slide part 43 is placed in the upper part of 5 the inner g5pnPRe ZGos he
val l ey part 101 of the pipe bend, the dianmeter contraction of the arcuate
fixing part 44 is released to fix it in the branch pipes 4, 5 as in the
case with the guide nenber P. Wien there is slack produced on the guide
conduit 45 or the 10 trunk tension nenber 25 within the main pipe 1, a

sl ack prevention nenber 55 shown in FIG 29 is placed within the main

pi pe 2 ag%ﬁrréé\r%begr y Fligto2§heTin?§t§%Pt fﬁ rra\éi @gﬁg@ﬁﬁ%@iﬁn t he sl ack

preventi 5571's sinrlar e cdases of $/Q and

the gui dex negbesd Porane thhe ihigxitg drke Lot Londhuct ed hy Jreans G-, hes arcuate
fixing part 56. Next, as another enbodi nent, a nmethod for [aying optical

fi ber cablesciibenhiakopiepes criteibsarchapilpede s gnd appses twiskls msyald er
nunber of branch pipes w LI be described. First, as in the case with the
previ ous di H@ﬁt“ t‘?‘ﬁe Shaff P26tplpeli BhaCehelBratR HERFePaAt Dlare

surveyed wid h @V 03782 oﬁ%cé hf%rll%# %ﬁggg_pﬁf S(%Q_’Pﬁé%ipézbégg ingtalled

in each of the main pipe 1 and branc one ‘end ©of each
pul I mermbkirandd) ed bont2 aics icanaecited a ricaatber gui de anduist 1 45:e ltdisdensi on
member 26, and the tension 25 nmenber 27, and then, the other ends of the
pul | nenbed §1K0it1in the hrenchkeiram dal bost 1at thaeassme ithnehe eriaksy
inserti nqn%%e oEpti cal fiber cables 20, 21, 22 and the tension nenbers 25,
26, 27 fromthe manhole 2 to the manhol e 3 and the branch pi pe boxes 8, 9

and al so pl agiheg tRerguide 1BRIDErSaR-td drhenyl G Nhd Y-fa 3G 1B, PRe ngs of
branch pipe 6, 7 in the main pipe 1 by observing 60 25 APRIL 2005 themw th

a TV 10angrauniSubseguent mgmbier a2% i kéthannethe theiguipdee nenber Rdck
di sposed paJ.Ie\Eehnetioopne%iegzgarOES bsrh%Qv%higl EpIeG .6’297is placed within the main
pipe 2 as shown in FIG. 26. The method for moving and fixing
the slack prevention member 55 is similar to the cases of the
fixing member @ and the guide member P, and the fixing is

15 conducted by means of the arcuate fixing part 56.

Next, as another embodiment, a method for laying optical
fiber cables in main pipes and branch pipes in the cases with
smaller number of branch pipes will be described.

First, as in the case with the previous embodiment, the main

20 pipe 1 and the branch pipes 4, 5 are surveyed with a TV camera
and then pull members 10, 11, 12 are installed in each of the
main pipe 1 and branch pipes 4, 5.
Then, one end of each pull member 10, 11, 12 is connected
to the guide conduit 45, the tension member 26, and the tension
25 member 27, and then, the other ends of the pull members 10, 11,
12 are taken up almost at the same time thereby inserting the
optical fiber cables 20, 21, 22 and the tension members 25, 26,
27 from the manhole 2 to the manhole 3 and the branch pipe boxes

8, 9 and also placing the guide members P in the vicinity of

30 the openings of branch pipe 6, 7 in the main pipe 1 by observing
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When t he gui de nenber P has been nounted in the openings of branch pipe 6,
7, tension is applied on the tension menber 5 25 in the mai mpaPRIL 2095N0
the tension device 34 installed in each manhole 2, 3 to di spose each nenber
in the upper space of inside the main pipe 1. Finally, when the branch
pipes 4, 5 are a bent pipe as showmm in FIG 26, a fixing nenber Qis

di sposed in each valley part 10 101 as descri bed. The placenent of the
fixing menber Q can be conducted in advance during the preparation work. In
t hat case ul.l .menpers 11, 2 re to instal.l.,ed in the i de part. For
the. ot or PATRAF PR 0 ais kb SR DRI RR EEY X b Aeibeb g ien aneiie Sl
preventi opefBEbes 55, q1 416 SEIBaBLRY | Ghe@nd Olor Iordrhs, RIRRS.¢ for, exanpl e,
hard vinyl chloride, high density polyethylene, or nmetal can be adopted.
Parti cul arl y Wheor thiee guridieemeabetroP hhe bype rodumesterrs wWie wpeahirayscuat e or

ring-shape_ fixing part is_contracted in diiameter and then expanded in
di anet er b PrEsd! PLPsg&r ndt §PRSIPimers RN PRethE peengion Jnemper

Db ool £5 1% 488 RaLh MW GRLRG fRe LB DA DRALYT JE02) 1oy BO'Y

et hyl ene, or spring eria in ~conbi natton "at | east

for the féxdmgnapaidld @,98 Vo Alifgdd erey médbdt . idVRheovperf SFaEOG
tapered face which tapers off toward 25 the outer surface in the end of an
arcuat e o¥ngidyy-Yhapeain xpige Ppart of each nmenber nakes it possible to

prevent ¢ AT irappinge How 18 pblects or Lo el displaced dhe o
enmbodi nenty, Eald.a)Z!G)QanEEQQHgfIQémBQPF%QL%e di%gois@dwtﬂhp@aéﬁe\;ﬁfé
househol ds for which laying 61 25 APRI L 2005 comruni cations cabl'es such as
opti dal fliberascdkkesibsdnotThe qriditeivech tWolfl the fhesiatd bethber O can be
conducted in advance during the preparationwork. 1In that case,
pull members 11, 21 are to be installed in the slide part.
For the material of the guide member P, the fixing member
©, and the slack preventicn member 55, the same material as for
15 the pipes, for example, hard vinyl chloride, high density
polyethyiene, or metal can be adopted. Particularly, for the
material for the type of members of which arcuate or ring-shape
fixing part is contracted in diameter and then expanded in
diameter to press it against the inner wall of the pipe, it is
20 preferable to use soft vinyl chleoride, lower than medium density
poly ethylene, or spring steel as a single material or in
combination,at least for the fixing part to give a resiliency
te 1t.
Morecver, forming a tapered face which tapers off toward
25 the outer surface in the end of an arcuate or ring-shape fixing
part of each member makes it possible to prevent it from trapping
flowing objects or from being displaced due to high pressure
cleaning during a pipe diagnosis.
Next, as another embodiment, a laying method for the case

30 in which there are some households for which laying
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FIG 37 shows an underground pipeline 1 provided between the manholes 2, 3
and for laying communi cation cables. The 5 present inventiomg ApPRIRI20080! e
in the case in which there are other manhol es between the nanholes 2, 3 and
also in the case in which the manhole is a comunications base. In FIG

37, there are provided a plurality of branch pipes A B, ...J
correspondi ng to each household a, b, ...j between the manholes 10 2 and
3. FIG 1 shows a sectional viewof FIG 37 taken along I-1 line. In FIG

1, the nuneral 1 denotes main pipe of a sewerage pi whi.ch

st al | o DO GERF L G 8195 aREHnauhar CIihor o RAREPF orhet 16 Lpper
space of idshge-ddhe, M N, qdde-d5-pranch pipes 4, 5 (corresponds to one of
AtoJin FIG 37) branch off at the openings of branch pipe 6, 7, and
each branch pige 34, sbhows eonnedtedrbond bipachnei peoboxidsd battiedn i s t he

branch plpe ternlnal for_each household (corresponding to a, b, j in
FIG 37).t1% e 87 y21 he %qin F peR 11 7g ?W%%@l%ﬁ%@ﬁ at Hadept h

of Se‘éelrai r JBL S %n%%%tl%r é}fﬁa&efézrl%stgf t%{é‘%cﬂh LRS! thelzaaatqoe' gzcen d

obl i que upper part  as sh ranc

at a st eaﬂtk@éhgh%rﬁfdlr@si %%t%%lﬂﬂ 088 QinkEBAS, D ﬁ@ld6_algoaﬂﬂ ﬁw@ra:af:é@nge_s
their directions near the earth's 25 surface connecting to the branch pipe

boxes 8, jgﬁahighg?érﬂﬂnenhahgli@ a AomghiowaaitAoREGa3Y., iIn EHe. didertgmound pi pe
line of this enbod gn branch plpeg Ato J branch off fromthe main
pi pe 1 tdward fHHe’ eﬁbl@ Yreddttedd GpwaPadrycit B?P%S & d,B30 e -ahd

downwar dlgoAledporiidl cl ehoh AhednBIti 5 LEMDod) RAL,e H2: RD rfiRds D05
explanation Is glven assum ng that the lTaying o %ranc comuni cati on
cabl €@0i s zontiicied only for three househol ds
FIG. 1 shows a secticnal view of FIG. 37 taken along I-I
Iine. In FIG. 1, the numeral 1 denctes the main pipe cf a
sewerage pipe which is installied between a manhole 2 and another
manhole 2. And from the upper space of inside the main 1, the
15 branch pipes 4, 5 (corresponds toone of Ato Jin FIG. 37) branch
off at the openings of branch pipe 6, 7, and each branch pipe
4, 5 is connected to a branch pipe box 8, 9 which is the branch
pipe terminal for each hcousehold (corresponding to a, b,
j in FIG. 37).
20 Generalliy the main pipe 1 is laid along the road at a depth
of several meters and formed with openings of branch pipe 6,
7 at its obliquely upper part as shown in FIG. 2, and the branch
pipes 4, 5 ascend at a steep angle from the openings of branch
pipe 6, 7 and then changes their directions near the earth's
2b surface connecting to the branch pipe boxes 8, 9 at a gentle
angle.
As shown in FIG. 37, in the underground pipe line cof this
embodiment, ten branch pipes A to J branch off from the main
pripe 1 toward the households located upwardly at a, b, <, d,
30 e and downwardly at f, g, h, i, j. And, in this embodiment,
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| ocated at b, e, and j, and no conmunications cables are laid for the

ot her households |ocated at a, ¢, d, f, g, h, and i. 5 First,24 ApRIDSI(HS Of
the main pipe 1 is surveyed with a TV canera or the like to neasure the

di stance between the manholes 2 and 3, the distances fromthe manhole 2 to
each opening of branch pipe 6, 7 of the branch pipes 4, 5, the distances
from the branch pipes 4, 5 to the branch pi pe boxes 8, 9, the depths 10 of
t he branch pipe boxes 8, 9, and so forth (see FIG 1) . After conducting

t he above_ described surve ui de pipes to ccanmpdat e t he comuni cati on
cabl es aree}fp?r%rbaa?:‘eopﬂ Jl%r%l?/‘}efrﬂ T otd}arﬁantt 1€ £GY e C?'}%JS%%W%{‘ c, d,
f.o 9, Nedndi@i M Gh DEROCh comypigatan 6ab! s aneg aat Hﬂs%qgoljbcﬁs
installed, a lead string formed of a plastic tube or a rope-like body to be

descri bedld@tiesd ies: bai d, asndlay, asd he vbminnhtyaefoneachbdpeng lofidranch
pi pe of the main pipe 1 or each branch pipe box. An exanple of the guide

condui t A Jd& GERathileusebedideedrcaied dtshowd: i A FF G 938, B shape of

t he gui de pi o] LN, LS preferable particularly for thj
errbod:grrent. @ﬁé:%tgﬂd;"gréé :(L:Igllh%? toaﬁﬂle’l tgaﬁque[f’le?%ebﬁl y madé Vot © I‘&%ﬁ?c%wéﬁch as
pol yet hylengrd bentida iWeews peidtu@f thboM Hesscand chem eal HHesistance, but
other materials al so can be sel ected depending on the kinds of 25 the
under gr outhdinst pel ithe. dIlkéagaede frondohe ndnhdds 2 duatagi pestituctaf e

of an outer_pipe 112 and an .inner piLpe 14 having a partition

consi st r}gga _ _ | _
plate 13 _“éﬂﬂlprjré’ef r60_m7s? 1o i haeiorswd - i Ar Fries Fe: Lartees ifie of
126 (oqui el et D Oy o Saa o PG 25 B3 S APAIL J200% FoPTrunk
cabl @0 Ovfbahk Isigiesh @figcheoRet ey, perapheyfotthhgsed Fuer pj pe alkert here
are provided two partition plates 13a, 13b,
conducting the above described survey, guide pipes to
accommodate the communication cables are prepared.
Here, in this embodiment, for the households a, ¢, d, £,
g, h, i for which branch communication cables are not to be
15 installed, a lead string formed of a plastic tube or a rope-like
body to be described later is laid as far as the vicinity of
each opening of branch pipe of the main pipe 1 cor each branch
pipe box.
An example cf the guide conduit 111 used in this embodiment
20 is shown in FIG. 38. The shape of the guide pipe shown in FIG.
38 is preferable particularly for this embodiment. The guide
conduit 111 is preferably made of plastics such as polyethylene
from the view point of lightness and chemical resistance, but
other materials also can be selected depending on the kinds of
25  the undergrcund pipeline.
The guide conduit 111 has a dual pipe structure consisting
of an outer pipe 112 and an inner pipe 14 having a partition
plate 13 extending from side to side as shown in FIG. 38. The

inside of the inner pipe 14 provides passages for the trunk

30 communication cable 128 (equivalent to 20) or a lead string 123
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13c, 13d extending fromside to side vertically dividing the space between
the inner pipe and the outer pipe. The outer pipe 5 112 is a @ APRILZDS
having a substantially oval cross section so that a plurality of branch
conmuni cation cables 16 (equivalent to 21, 22) or branch lead strings 17
are disposed in parallel. The six spaces 15a, 15b, 15c, 15d, 15e, 15f
provide the 10 passage for the branch comuni cation cable 16 or the branch
| ead string 17. The branch communi cation cable 16 corresponds to the

orev oushyc essribed out oa) LUpereCatl o 24, 27,80 MRy, B8, acpompan’ o0 by

the tension ne 27 as described. e to use

a branch otawphgationteakkes ASpibvandga Wy aaehitesd Sitdddgi134, afsp,
substantially the same dianmeter. By this configuration, possible

m sregi st¥3t,i dr8detseeningdjfacent ibeanohs tdemunat iciata bhy chibledinie titwhi bi t ed
when t he bran%h | ead string 17 js replaced with a branch comuni cati on

cabl e 16.5P3E0LCEHRER M dREESSHIRE FOFCEN T SUEFHI P ERE nheR 20U BPRRIRS i n a
branch CommnICAL N GaRlipetavihal $ RN 110 BraYalEo DL Gakage, Of the

branch conmmuni cation ca an exanpl e o ranch” communi cati on
cabl e 16,s@ aablte awiphusatiapeter oframbout cbmiihiBavwhbsh @ad0sk - @ e
comuni cation wre is inserted in a stainless pipe and whose outer surface
25 i s coatxpriNaltergoltpetBy| Ak ¢35 Iprasfay dislad gsednpa thiasre ehitredisssht . Al so
as the branch |ead string 17, a urethane tube or string with an outer
dianeter3§h§§€§ﬁ¥%51y sane as that of the branch comrunication cable 16

is preferabl yhusedy |sg>afc*éiss 15@baaiyTents,. t hegretiad afs CoRRRAYING che
branch comuni cation 30 cable 16 ‘and the ‘branch Tedd string 17 can be
pr oviled dassagarpong GAb25nARRIdnR00F dtherababl ed ceadsha bhaachdteald ri ng,
or when both of the coatings of the comrunication cable 16 and the branch
| ead Striqﬁflm dr'e The branch communication cable 16 corresponds to
the previously described optical fiber cables 21, 22 and may
be accompanied by the tension members 26, 27 as described.
Moreover, it is preferable to use a branch communication cable
16 16 and a branch lead string 17 of substantially the same diameter.
By this configuration, possible misregistration between
adjacent branch communication cables is inhibited when the
branch lead string 17 is replaced with a branch communication
cable 16. Also, since no excessive force is applied when
20 drawing in a branch communication cable 16, it is possible to
prevent breakage of the branch communication cables 16.

As an example of the branch communication cable 16, a cable
with a diameter of about 5 mm in which a four~core communication
wire is inserted in a stainless pipe and whose outer surface

26 1s coated with polyethylene is preferably used in this
embodiment. Also as the branch lead string 17, a urethane tube
or string with an cuter diameter substantially same as that of
the branch communicaticn cable 16 is preferably used. In this

embodiment, the method of connecting the branch communication

30 cablel6and the branch lead string 17 can be provided by crimping
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made of plastics and the branch |ead string has a tubular structure, the
connection may be formed by formng a splice by 5 inserting asaAPRILP005

| ength of the branch comrunication cable into the branch lead string and

t hen bonding that part by use of a therno-conpression bonding or an

i nduced electricity bonding, thus nelting and crushing the plastic of the
splice fromouter surface to nake a step-free shape. The branch 10

comuni cati on cable 16 may be a two-core type or other types other than
the four-core e cabl e. .,The height of each assa or the branch
Communt AT bR EEEEER4S S A TG AP edtt YRR O bPLEI T A 1§ oned
by a partdfigp Bbﬂ&?n%éa@ioﬁ@a&l@g% drog RelnBeanthe QU4 & rRh%e%i%\rjelz and
the inner pipe 14 of the guide conduit 111, 1s conflgure ower than
twice of rdme ovfepldsatesernnaf tiHee drangh leadmubrtadi bascablmitifiarAdopting
such dinmensions will inhibit intersections overpassing adjacent branch
comuni catf BHCTEE dde ﬁﬁ@ﬁepﬁé@ﬁtmm benéoprafchy dommimidat PRkl eable 16 or

t he 2Q branch I ead astcrelrnc%llr] 1\(%%? 'faﬁ'ﬁ%e% ﬁpﬁﬁ%x%ngahegf’ori%%%laes t hat

of thé brahch o nication ¢ gUI and

t her ef or ej {the tb{ea@&%n%@lmﬁucéttﬂﬁg%ﬂi ahaM blonke nby eatfport lspaldang due
to excess tensioning by an cable entanglenent wthin the guide pipe or

excess bendi ag téxgeedicogpires sabhnowalyida 126 dyending ndadieds .e I g tdigy
structure which accommbdate a plurality of the branch comuni cation cabl es

16 in par‘%‘?@‘iﬂn?n TR “}ea'ltté% iy GGP?BI%HQI FBRsPtBSElippresdd r?é?lrlcf’?el ght
when | ”Sﬁéﬂ?doh’aekhgu%% p'tl%em%&ad éhg{iééofge@h%ﬂabgere@% space
h semerage

in the upper space of insi e the pipe as | case t pi pes
and sioor ra¢himhii i Pesn cafles a:mybbel ai dwbAcbhat + $5e 25r ARRIdr 20Q=Space

wi t hout hindering the normal functions of the underground pipes.
other than the four-core type cable.

The height of each passage 15 for the branch communication
cable 16 and the branch lead string 17, which is partitioned
by a partition plate 13 of the space 15 between the cuter pipe

15 112 and the inner pipe 14 of the guide conduit'lll, is confiéjured
to be lower than twice of the ocuter diameter of the branch
communicatiocn cable 16. Adopting such dimensions will inhibit
intersections overpassing adjacent Dbranch communication
cables, when inserting the branch communication cable 16 or the

20 branch lead string 17 whose diameter is approximately same as
that of the branch communication cable 16 into the guide conduit
111, and therefcore the branch communication cables will be free
from breaking due to excess tensioning by an cable entanglement
within the guide pipe or excess bending exceeding the allowable

25 bending radius. Alsc the structure which accommodate a
plurality of the branch communication cables 16 in parallel in
the lateral direction allows to suppress their height when
inserted in the main pipe, and therefore when there is an cpen
space in the upper space of inside the pipe as in the case with

30 seweragdge pipes and storm drain pipes, cables can be laid in that
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As shown in FIG 38, in a state that the guide conduit 111 is being drawn
into the main pipe 1, the guide conduit 111 is 5 fornmed w t RsAPRIEROVS
part hole 18 (equivalent to the opening part 46) for drawi ng out the branch
comuni cation cable 16 and the branch lead string 17 fromthe guide
conduit 111 at a position about 1 neter from each opening of branch pipe
6, 7. This opening part 18 opens on each side of the guide conduit 111 in
10 the position (within a range about one neter ahead or behind) at the

di stance ing fo.the | th e red.fromt manhole 2 tp each
openi ng o %‘?%?\@%ﬂpil‘l;%gmfr?%%ﬁﬂtrh%%g%en%%%ao unf:ﬁéoaﬁ’iOdg(;%(}:lgnlﬁhe[rg.fiol"l.ndorhe
openi ng paped8 is preferably formed in advance at a factory or the |ike
based on the survey in the 15 underground pipelines. Upon taking out of a
branch comugiscghpen tabl ¥ 168%ndhoe s@abe arictt téadgstdengordduit drivlan
openi ng par if the distapce fromone end of the main pi

18, . 1,
connect i ng® tHe IrEHHo-Ete £6e PR dpidi g &Ihebgéﬁéﬁ %?%‘é“bT pf]lfﬂe lb‘?agch
pipe A i Sfc;rn@d qurtheéﬁr%é]&nig% %ﬁwﬁéﬁgu?gg@c%%ﬁénﬁ%l Shé& (?poen%. e at

the position 1 mform e en and Tfromthis

openi ng pedtt 483, fbhed bianeh caMEHBI SAAhON abkle kG wancth the1bragchd ead
string 17 are taken out. In this occasion, it is preferable to avoid
pl aci ng tHe Bpenrhg 9ot st 18ngilr/ekr9ny theratitde apndpehilidg af ax® Hirtdmeh pi pe,

The. br anch 8bnmbr 8aFT of” BAnFE 16 CRRBTED Branth dad 4 g | 1717 ch has
been t akeshiinPlo-at 9BEHHEEs RH Lakd, shas & r@{@gﬁlm@é@n&gbtnﬁﬁ &f achabl y
attached to its tip and called a |l ead 30 tug used for taking out the branch
commufi cathemposdllies: f(wamha6 25rARRE ARO05 dnkemensirdehofd tdwe gdiidel )pi pes.
The shape of these |ead tugs 19a, 19b can be various shapes such as a
hook-shap%t 44§ gistance corresponding to the length measured from the
manhele 2 to each opening of branch pipe from the cone end of
the guide conduit 11i1. The openingpart 18 is preferably formed
in advance at a factory or the like based on the survey in the
15 underground pipelines.
Upon taking cut of a branch communication cable 16 and/or
a branch lead string 17 from an opening part 18, if the distance
from one end of the main pipe 1 connecting to the manhole 2 to
the opening of branch pipe of the branch pipe A is 1m, for example,
20 then the opening part 18 is also opened at the position 1 m form
one end of the guide conduit 111, and from this opening part
18, the branch communication cable 16 and the branch lead string
17 are taken out. In this occasiocn, it is preferable to avoid
placing the opening part 18 directly beneath an opening of
25 branch pipe, since the fluid from the branch pipe may flow into
the opening part 18.
The branch communication cable 16 and/or branch lead string
17, which has been taken out of an opening part 18, has a member

1%a, 19b non-detachably attached to its tip and called a lead

30 tug used for taking out the branch communication cables from
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ri ng-shape, but it is necessary to configure that the outer dianeter of
the lead tugs are larger than the size of the opening 5 part 48APRIL PRp52

| eadi ng end of the branch communi cation cable 16 taken out fromthe guide
conduit 111 will not return into the guide conduit 111. In FIG 38, the

| ead tug 19a is a sphere of about 100 mm di aneter braided with about 1 mm
thick wire into a hand ball shape. Also the lead tug 19b is a plastic ball
of 10 about 20 mmdianeter, for exanple like a ping-pong ball. O course

it may be arranged such that .one end of the conmuni catl on cable 16 is
formed int® alré%afbee hrdifgw e RiPeScanthe padRedt orhfaskar divstt ! y.

vhen the {ead {yg 19h ks %ﬂ%ugorg}ﬁa%ﬁ%d 41 hes braneh 18.amuup catfon

cabl e 16, ranch comuni cation ¢ rably ei ng pull ed out
to some |engjhshapm tiher gut dies erehiidr i io tcﬁbrﬂﬁ.@lﬂé wgasy e hnokeor grasp
it fromthe openings of branch pipe 6, 7. Wien the lead tug 19b is being

connect eddiame t¢ve obrdire B ehdai ®t ﬁﬂfﬁg]-afl.IHGKSFhéé tthﬂasp)@glctﬂ thegfrariad ead 20

t 1 b | e t t t t
Lol o2 Tartaeh M L eoa 0SSt B r Ry g Bk SOS e SRR G b

up close i® ﬁé’!@erpnﬁfﬂ rfg:o[?@-rtthe]-%uﬁaet B@EduhE Wlhl w0t it oy %tlﬁfn 1‘1’@&9“' de
conduit 111 and therefore will = not hinder the flow w thin the underground

pi pel i ne.t125 grairdehesnduet il lt.hi Snem®di3dgnt he ds:adesatyi bed ikeh aphd e
pl aces for |nsert|na branch conmuni cation cables 16 and branch |ead

strings 19% igkoatghp é(mb@héiﬂ?ttel{@%%%ﬁﬁsﬂbo%%édﬁ@l%ckt ¢iaf ortder |y
i nsertion #Zéq%o%é%;gﬁl ﬁggng tzf’ldstcp tﬂggdséuéof% % ?a9£ %:Cb LP{R&s Ato

whi ch ext® Sého ocatin he main
pi pe 1b i NesEer?d Qup et &7, %‘érABBLahlpa@%&et anghﬁ@EﬁbﬁgbBémen dx anch

communi cation cabl es 16, between branch |ead stri ngs 17, or between a
br anch ngwm@;atﬂm;y@@baeranged such that one end of the communlcatlon
cable 16 is formed into a shape through which it can be hooked
or grasped directly.
When the lead tug 19b 1s being connected to the branch

15 communication cable 16, the branch communication cable 16 is
preferably being pulled out to some length from the guide
conduit 111 to make it easy to hook or grasp it from the openings
of branch pipe 6, 7. When the lead tug 1%b is being connected
to the branch lead string 17, since the position of the lead

20 tug 19b is left intact until when the insertion of a branch
communication cable 16 is needed, the position of the lead tug
19b is preferably drawn up close to the opening part 18 so that
it will not go out of the guide conduit 111 and therefore will
not hinder the flow within the underground pipeline.

25 Furthermore in this embodiment, as described below, the
places for inserting branch communication cables 16 and branch
lead strings 17 in a guide conduit 111 are disposed according
to an orderly insertion rule correlating to the state of forming

the branch pipes A to J which extend to each household locating

30 at a, b, ..., 7 from the main pipe 1 in order to prevent
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16 and a branch lead string 17 within the guide conduit 111. In FIG 39 (a)
, branch communi cati on cables 16 and/or branch 5 |ead stringgs apRieRdns a
toj are inserted in the guide conduit 111. FIG 39 (b) showits top view.
The state of insertion of branch communication cables and the like in a
guide conduit 111 is the same as that of the piping configuration of the
under ground pi peline showmn in FIG 37. Specifically, the 10 nunber of
branch pipes are ten, Ato J, inthe main pipe | of the underground

pi pel i ne gﬁ&%g’)fem s%%%%rnagggggg@%}m%ﬁ%%%oﬁ hae2ie lald for only

three of the househol ds at b, ; eén branth ctonmuni cati on

cabl es lGowagech diedhd 8t thegs rigneh mipesria Braddie cbhansh 60 BHN Aatd on
cables 16 are 15 inserted into the position corresponding to b, e, j in the
gui de coh@wand Bl brantbrlssch stedaosiri ngshin ahe gnide teehdu otlHelr.

positions a, _C, f, h, i.. And at the positions corresponding to each
openi ng of bﬁghﬁﬂgpﬁﬁeaiéf?ﬁ&ﬁﬁ*ﬁ?P¢W%?lc% ‘?ﬁfagEFﬁél%F&ﬁ?ﬁrgﬁﬁﬁﬂﬁ}cation
cabl es 161 aadl deha y-angbrbgad, 20p sty ings: g t oY, 5 ®d with a
| ead tug 19a,519br£{especti3§{y Fn:{ﬁbirllgg F%g:gﬁggelﬁﬁ%ﬁgq%%gﬁgg? t he

bl ack fillkd-i frIgor Bi%n®)i stoeatiest hep vierk tENS| Ot tederisskdion
(equivalent to 25), and thin lead strings 122 such as a wire, a fishing
line, and®aPFemsHY FaRBHRLISSTaPaRtes ard hhet bikofin at guddenfastiiid t runk

| ead stri e_Lpstall in the. | owest. spaces .15e, .15d partitioned by
t he inné?g%%%% E@éaﬁgagag%i?gg% 8&a$§§ TH I%?%;ﬁ éﬁgﬁﬁﬁhf$;1 . These

trunk tensidsygreshed S?iﬁélﬁﬂé thewhhiim | €8¢, string shéiriandithe dydnk | ead
string 123 are installed over the total Iength 30 of the guidée conduit 111.
Mor eder ,numpe GE 33 afis)h, rthes| ead 68n25: ARRIJ, 2005htugsii9aipd db,oft he

k i nbers 121, the thin lead string 122, and others are
g;??teé?q%#ggpggﬁQrPﬁﬁiHﬂP%%HB%F&G':Eﬁ andwﬂe@branchcommunication

cables are laid for only three of the households at b, e, and
j, that is, when branch communication cables 16 are laid in the
branch pipes 4, 5, the branch communication cables 16 are

15 inserted into the position corresponding tob, e, j in the guide
conduit 111 and branch lead strings 17 are inserted in other
positions a, ¢, d, £, g, h, 1i. And at the positions
corresponding to each opening of branch pipe as shown in FIG.
39 (b), the branch communication cables 16 and the branch lead

20 strings 17 are taken out and formed with a lead tug 19a, 19b
respectively in their leading end,

In the figure, the black filled-in portions indicate the
trunk tension members 121 {(equivalent to 25), and thin lead
strings 122 such as a wire, a fishing line, and a monofilament

26  yarn with a diameter of 1 to 2 mm and a trunk lead string 123
are installed in the lowest spaces 15e, 15d partitioned by the
inner pipe 14 and partition plates 13 in the guide conduit 111.
These trunk tension members 121 and the thin lead string 122,
and the trunk lead string 123 are installed over the total length

30 of the guide conduit 111. Moreover, in FIG. 39 (b), the lead
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121 may be fornmed using a long stock such as a rope, a string, a belt nade
of high-strength | owelongation fibers such as 5 25 APRIL 2005
pol y- par a- phenyl ene- benzo- bi s-oxazole (POB) fibers, aramd fibers, carbon
fibers, netal fibers, glass fibers, or a stainless wire. Thus, the orderly
insertion rule wwthin the guide pipe is configured such that the branch
communi cation cables and others 10 are di sposed side by side within the
gui de conduit 111, and the branch conmuni cati on cable 16 and/or the branch

| ead string. 17 ajn Fl 39 i,ch positions at tre Qutside are
inserted "Th t%%ébr%érnlkéh %%et%wm?nt%%o%ﬂe%?% f%lcattgge &L}Hé'bg]teatdo t he
manhol e 2{saey HIG, bha oRdrkhepe the dranchrganruph cat i o 16 (b
in FIG 39) J%he?ch | ocat eg neit toethe extrene outside posjl'(%?g[lne%llkiérl nserted
i n a nextlZbmeecbenfobmadchs pipes lsngeesstkedyct awardrbpe, i asitde maf, t he

mai n pipe. The role of the trunk |ead strin& 123 is to insert the trunk
communi cat iBn-taBRree 198 PAGhIrFArEREtho louy slRNEREIPANEADEIge SUZh: B

Nor mal:| y L C i i C ggp_l . | S rigi ecause _of its .large
di ameter .&T%rte# ogr(gf, i ﬁ %aﬁéi 25%' nserk%%eg’d Cf%ae%&/lgeui gbegBEi %é%ieﬁsad\?gr‘i}%lf?i t is
di fficul tfiletakecupbon afiteets drubraandigdieye anrhsss myged tgyincrease
the core diameter of the reel drum For this reason, the insertion

oper at i orfiainliaes Wwixe 25 be conducted on site. On the other hand, the thin
lLay a role of a lead string

o oL 08 22 el 2l SRR S g P R Al S5, U1
E;ggeneymg&%%?n%&h&fguéhecwEﬁ%&%ﬁ& Egﬁmgﬁﬂlgagigﬁ ca denk %ttgxreq:‘s In this
, pipes are newy 30 i1nstalled, opening parts 18 are opened
in tHe guimkediepdyiet dide 68 25dARRI tLth 20@heatyu pOSiddrangi tConLesponadinzg to the
openi ngs of branch pipe 6, 7 (see FIG 1) and the thin lead strings 122
are pul | & gth cgmmunication cable 16 and/or the branch lead string 17
(a in FIG. 39) which positions at extreme outside are inserted
in the branch pipe (A in FIG. 37) which locates closest to the
manhole 2 {see FIG. 1), and then the branch communication cable
15 16 (b in FIG. 39) which locates next to the extreme outside
position is inserted in a next connecting branch pipe
successively toward the inside of the main pipe.
The role of the trunk lead string 123 is to insert the trunk
communicaticn cable 128 {equivalent to 20) in the inner pipe
20 14. Normally a trunk communication cable is very rigid because
of its large diameter. Therefore, if it is inserted in a guide
pipe in advance, it is difficult to take up on a reel drum, and
there arises a need to increase the core diameter of the reel
drum. For this reason, the insertion operation is likely to
25 Dbe conducted on site. On the other hand, the thin lead strings
122 in the lowest space 15e, 15d play a role of a lead string
to insert the cables into new branch pipes when new houses are
buiit and the new branch pipes are connected to the main pipe

in the future. 1In this case, when branch pipes are newly

30 installed, opening parts 18 are opened in the guide conduit 111
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repl ace themw th branch conmuni cation cables 16 and/or the branch |ead
strings 17. 5 There will be no problemin inserting the branciy hpRdL Soo5N0
17, whose dianeter is the sane as that of the branch conmunication cabl e,
in place of the thin lead string 122. Al so, when conducting the

repl acenent of a thin lead string 122 with a branch conmuni cation cabl e
16, a pull nenber which has a 10 internedi ate di aneter between the outer
dianeters of the thin |ead string and the branch comruni cation cabl e may

be used instead .of connecting tthemdirectly to facilitate the transfer of
the t ake-Up HGY e CNe O HEREP 8§ &P Fﬁﬁi A e?hlégau?%éolb%rb‘ﬁkpfff ﬁ whi ch

the 15 byaneh gg&wm cad %’Eecgﬁhﬁsléég éﬂksﬁ{ésequna&ae%HﬂQQ&%&%% pi pe

will be describ A guide conduit 111, into which the branch conmmuni cation
cabl es 1&aradansardnedyitits woinuth Wonodura dagellordrasnland 1td anspant ethe t o t he
worksite. As shown in FIG 1, at the worksite, the guide 20 pipe is

di sposed hrpritHe Tt Fijper9s by’ t aki ng up the pull menber fromthe other

manhol.e 3 after conn ing a .| _menber. install ed bet n_the manhol es 2
25 o e AR EREE ko & R TG e RS AL L £ B, AEIHC PR A RN} B

main piped, {@bsexagphRetedt fdietmrNhghRe?2.adhemt hgds wie i Bs@MdNg the
pul I menber 10 25 between the two nmanholes 2, 3 include a nethod of forcing
arigid dooywrsiucdtias aabilee impobaae gifpehe ahiwt hedd of riilngi g a Also,
parachut e-1i ke l@g{i ng tool] by air pressure, and a nethod, of _connecting to

a sel f - mothTy SPERIVCTE Pion "™ P Rie” RS SR &1 =t Hes L9 fh T ABEhbths “edh be
dopt ed : 3 h [ [ f
adopt e %ngagg@;gh%%@@ﬂlwﬂfoﬁrsa@ge Senmanphes hlnbe $R3thonf A

pi peline t nmruni cati on 2005 cab , pits are dug to
use tibem as @arnedingl € diihenr crakkbdgeth thdengiddeicoprdurt diltHs amione

manhole 2 to the other manhol e
lead string and the branch communication cable may be used
instead of connecting them directly to facilitate the transfer
of the take-up force.

Next the methed of laying the guide pipes 1il in which the

15 branch communication cables are inserted in the underground
pipe will be described.

A guide conduit 111, into which the branch communication
cables 16 are inserted, is woundup on a reel drum and transported
to the worksite. As shown in FIG. 1, at the worksite, the guide

20 pipe is disposed in the main pipe 1 by taking up the pull member
from the other manhole 3 after connecting a pull member
installed between the manholes 2 and 3 in advance and one end
of the guide conduit 111 at one end of themainpipe 1, for example,
at the manhole 2. The methods of inserting the pull member 10

25 between the two manholes 2, 3 include a method of forcing a rigid
body such as a wire into a pipe, a method of flying a
parachute-like laying tocl by air pressure, and a method of
connecting to a self-moving vehicle in the pipe, and all these
known methods can be adopted as needed. When there are no

30 manholes in the secticn of a pipeline to lay the communication
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3, a twist prevention device such as a swvel may be interposed between
the pull nmenber and the guide conduit 111 to prevent 5 the g2&PRILIZ00S om
being twi sted. After placing the whole |ength of the guide pipe inside the
main pipe 1, the twist prevention device is renpved. In this stage, each
of the opening parts fornmed on the guide pipes corresponds to a respective
openi ng of branch pipe. Then, the 10 branch communi cation cables and/or the
branch | ead strings are laid in the branch pipes Ato J. At this time, by

i nsertingcagl @4 lpineihee 4ty 42 JdOomMeachsbs anghpipe ﬁ‘BEH . k{ﬁ)cs ﬁg(arrpl e,
to the manhole 2 in advance, it is possible to lay the ranch _
conmmuni cathergwiats ectelwnd 1lAef boanche Ineathaslta i2n@olThbyodhe conatdliang Wit h
t he pull mber .11, 12 when inserting the guide conduit 111. Also an
armtype grEiapEWhatjE?Tge‘b?nttW Perd crRay bl a5 ﬁs%ﬂ‘g%il }f&aé’nb@ wmermcwaecgf featcﬂ
branch pi r-i I gs..19a, 1 r on one e o] e
br anch go%ﬁégt%%%%a%%gg@%raﬁ%%tdﬁégb Léﬁ%ﬁ ey u%?rﬁ]g Y R ocat e

near the 20 opendagsi®é HraNce PiPerbisted hereby draw themout to each of
the branch pipe boxes 8, 9. In this case, |aying operation of the branch

comuni cat i oAfd#& psaanny dittrensofeyl dregts sifstbd dinhderr@li'p&gin‘lésh@e gtgjerst mﬁ_nt
of the pasition of .th uj de pipe to and ro in the main pipe. In this
enbodi rrgrf?a}lr? r?lfepilpel%f]%e’whsgﬁ?]& VW S Gheé S FRREVEfowsl R Fhtife | ower

part of t i N pipesd, cfaPeshabhy LA +ans HaLQuRd Pipeline .such as a
sewer pi p%%%% and a C%tor mé g a?n %i %eﬁtne, BtQ g gﬁ)?ldg Eor?g’yldte %f?stc)%lss _
pr ef er abl gopt agsehds to Aerefypert spaogeofingnst derdrivth papba. pi Peed, aheshown in
FIG 40 30 and the branch pipe so that the normal function of the 71 25

APRI 102005 aiHefe cgFelRd caitpen aables med/orphhe darariie 1ekgi sigr ey hieds n t he
upper SpaﬂpaeicPfirl na{ed%éa%%hn%ii%epsi Re+to J. At this time, by inserting
& pull member 11, 12 from each branch pipe A to J, for example,
to the manhole 2 in advance, it is possible to lay the branch
communication cable 16 and the branch lead string 17 by

15 connecting with the pull member 11, 12 when inserting the guide
conduit 111. Also an arm-type gripping jig or the like may be
inserted from the inside of each branch pipe A to J to grip the
lead tugs 19a, 19b formed on one end of the branch communication
cable 16 and the branch lead string 17 which locate near the

20 openings of branch pipe 6, 7 thereby draw them out to each of
the branch pipe boxes 8, 9. In this case, laying operation of
the branch communication cables and others may be assisted by
making fine adjustment of the position of the guide pipe to and
fro in the main pipe.

25 In this embodiment, in a pipeline in which sewage and the
like flows in the lower part of the main pipe 1, especially in
an underground pipeline such as a sewer pipeline and a storm
drain pipeline, the guide conduit 111 is preferably placed in
the upper space of inside the main pipe 1 as shown in FIG. 40

30 and the branch pipe sc that the normal function of the
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1 and the branch pipe is preferably achieved by using, for exanple, a

gui de nmenber P as shown in FIG 28 for each branch 5 pipe A tss ApRID®0aY de
menber P has substantially the sane dianeter with the inner dianeter of
the branch pipes 4, 5 and is conprised of a tubular insertion part 104
with a cross section larger than a half circle, a trunk slide part 102 for
slidably supporting the guide conduit 111 laid in the nmain pipe 1 and 10
proj ecting dommmardly fromthe tubular insertion part 104, and a branch

slide part lﬁrov ded |n t he, tub insertion part 104 and for slidably
hol di ng t% FREH'E it 4t i oh rboa Ijé[ép 18 %nd the branch lead strings 17

laid in the Bigneh,phpesthodPin \é\g Brush e re; gui de tirMginRidde |ead
tug 19a, 19b are passed through the branch slide part 103 when puI ling them

to the bramcth phpebbexes B8ip8. iknpirkiferaade, abéfieved aymuwgridie fdwead tug
at factory or at other places, the branch comunication cable 16 or the
br anch I cHIER I g PRLe BREPEFabl ¢S P8 120 Flfr-od§hf Pher B akinndl de part

103 tg Q;\EM{E}% ezgdté ”9Srove 3 g]q%_t?:le Rlgl N9 ﬁa@ SeORENAL aoﬂ%} Eﬁf'scémee?\cly at

vvorkS|te practi cal Work proce ure flrst

camera i sdiimsest Q@LtfH @Met mﬁn@ﬁ:aamm@t@@ doxes &ra%chppqgagl 1 myheidher a
gui de nenber P is |located at each opening of branch pipe 6, 7. 25 Wen each

gui de nerm%r:omptrémd\ﬂeﬁavﬁqhﬂmn heseat hopinge t11 04 wi thiveceoases gusigithi | i ty
s o I Fl el UG Rl
the. ﬁé?ﬁ'%?%%@%ﬁ?ﬁ i B R T e R “hanner 1S P aneletry. "72
25 AHRRI L 200fdNekig damnaamdalyper g &S Agbjailgri snidaser dre@afrtondt hearht anch
PP DO G e 1182 9% 6P B oviaed Fn LT REDLI0T 26T £oh part
104 and for slidably helding the branch communication cables
16 and the branch lead strings 17 laid in the branch pipes 4,
5.
15 When using the guide member P, the lead tug 19%a, 1% are
passed through the branch slide part 103 when pulling them to
the branch pipe boxes 8, 9. In this case, before forming the
lead tug at factory or at other places, the branch communication
cable 16 or the branch lead string 17 is preferably passed
20 through the branch slide part 103 to form lead tugs 1%a, 19b.
By doing this, operaticnal efficiency at worksite will be
improved. In a practical work procedure, first a TV camera is
inserted from the branch pipe boxes 8, 9 to confirm whether a
guide member P is located at each opening of branch pipe 6, 7.
25 When each guide member P is moved within the main pipe 1,
if there are possibility that the guide member P may be damaged
from frictieon against the inner surface of the pipe or may be
trapped by steps in the pipeline, it is preferable to place it

on beard a cart or simple boat which can move in the main pipe

30 1 and draw it in with the pull member simultaneously.
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fromthe branch pipe box 8 while observing with a TV canera. At this tine,
the position of the |ead tugs 19a, 19b are finely 5 adjusted

graspi ng by noving the guide conduit 111 in the nmain pipe 1. i#ﬁ\l‘ﬁ%ﬁﬁoos
branch conmuni cation cable 16 or the branch lead sting 17 are taken up at
the branch pipe box 8 and the | eading edge of the guide nenber P is
inserted into the opening of branch 10 pipe 6. In the case in which the
orientation of the leading end of the guide nenber Pis unchanged when
taki ng up thgﬁbranch communi cati on cabl.e 16 or the pranch_ | ead strlng,

preferably &% aﬁﬁ%ﬁ%%ﬁ%%?lﬁ@eﬁl@sl%ﬂ%fﬁ% TP TS B nto the
openi ng of; D @RCsPLRE th § 0L higy Dranch 1pbPe: Doy Rl ﬁna%}@a&r fed

state an inserted into the i nfer sur ace of the guide nmenmber P to
be expandethm and: therailr Swepbyxpar whils bdakenviupgtwitchangss tdeneara.ent ati on
of the leading end of the guide nenber P toward the branch puﬁgl4. To fix
t he gui déth&mbéer tipet -hh@osaédiongobiths arel prpe 102 ahhdnesifidedy a gl ue

may 2 I|e n advance_on. th out er. surface of the I insertion
part B0 BT ik 20 aF R L6 0Tp R e B Gr  eoheat P B e e
surface(ﬂhérﬁgfﬁegggbpupe 4, or a resilient nenber such as a rubber and a
sponge is placed on the outer surface of the tubular insertion part 104 or
a taped 25 sOhkacehei bhantk ciremetbratdeeor ezdilng lttoorheh¢ rlomnand.gssl f or ned
to fix them by contact bonding through frictjon. It is also possible to use
gui de nen%ie%%g Ii héx?ﬁnﬁa%’ad& a"a@?h%ﬁﬁ“?ﬁ PR bozst and Wi afdiAg thi s

type of t TETRE A8 A SHELEElodio, PREToky 2ALe 5 Gont Tact o

in 30 dia er mn ad strin en 1 nserted 73
25 ARBI L gﬁ% é .nt Qnt Iﬁaebt‘:aeehlﬁl pleléhaﬂde abtpentdwaion tdre tHd nd=eachgst ri ng

is cut to release the dianmeter contraction and the dianmeter of the

end of the guide member P is unchanged when taking up the branch

communicaticn cable 16 or the branch lead string, preferably

an air packer shown in FIG. 33 or the like is inserted into the

opening of branch pipe ¢ from the branch pipe box 8 in a

15 contracted state and further inserted into the inner surface

of the guide member P to be expanded, and the air supply part

is taken up to change the orientaticn of the leading end of the

guilde member P toward the branchpipe 4. To fix the guide member

P tco the opening of branch pipe 6, an adhesive or a glue may

20 be applied in advance on the outer surface of the tubular

insertion part 104 of the guide member P to fix them through

contact with the inner surface of the branch pipe 4, or a

resilient member such as a rubber and a sponge is placed on the

outer surface of the tubular insertion part 104 or a taped

25 surface with its diameter decreasing to the front end is formed
to fix them by contact bonding through friction.

It is also possible to use guide members P having shapes

as shown in FIGS. 35, 47. When using this type of the guide

member P, the arcuate fixing part 41, 241 is contracted in

30 diameter with a thin lead string and the like, and then inserted
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arcuate fixing part 41, 241 is expanded thereby fixing themin the branch
pipe 4. Also, in this case, as in the case with the 5 guide npsa@RIC 48 N9
a shape as described in FIG 28, the fixing nmay be carried out by applying
an adhesive or glue such as rubber or sponge beforehand to the outer
surface of the arcuate fixing part 41, 241 and fixing it through contact
with the inner surface of the branch pipe 4, or by applying a resilient
body such as 10 a rubber and a sponge in advance, or formng a tapered face

f whj i ff , f.i xi i b S
42 o %Igg%gc;@%&%c BELS dnd gfttg%i {E%g; rbxg@dchl'nﬂggg' éajé%ngffgspt gct

bondi ng t riction: Furthernore, arrtan

spi ke 242cpt ajeetSchbeaighdt BRepbpe-dval hactCoduell fige Hilinae OpeMatd ons
successively in other branch 15 pipes 5, the branch optical fiber cables

16 or theabradeh fisddg perings, PAlale ¢aendedttHaorahit fiéxbnanchepiipe box 9

to insert_, and secure the guide nmenber. P in the opening of branch pipe 7.
Next, usimy® &FE 8ﬁP8e%en cé‘l@?f mBuht Y Ga7wach ﬁ‘érﬁli’cﬂ gasg withdie

consi gt e nkahSXERBLE |, W I -nd; o 20, Lyne .pajred
with a hg%i, %ﬁ% eﬁd of thgg?%%§?§§Eﬁ%ﬁ%é?r%gigfgﬂrﬁgé %bQP%éB%%b and

t ensi on imawnppl ded-osd bhe Wt heplendghyh adragsvefort Geuwidicih ke ddpdhe gui de
conduit 111 and each of the optical fiber cables 20, 21, 22 and the

t ensi on rhsEP&Isshebgrehandity the Apirer sypaeccodt ithsi deceake Meixing pe 1.
25 When t rL,an pi i.S. a.straigh ipe, it.possible to | t he
branch opt |rc1glﬁl%fi e aggb léisl%l%rthtrl? g%‘rg%‘g%é‘ﬁeg&%_gt%%é?neﬁsqr?at% upper
space of dnsirde prhedhr gagh Pj pes W HrYitdea FeBsi 8L ag.d & gl the

t ensi oni ng nmechani sm 34 nounted in each”™ branch pipe box 8, 9. 30 However,

when I0he drapiie pipdsa spBgadiuddvanpepeobelRdaisia’4 RSpAPRILE20DF 2shown i n

FIGS. 40, it .is not. possible to lay the branch optical fiber cables 16 or
t he brand I%ﬂﬁf%ﬂ#%%ﬁﬁ$?ﬁ?§ﬁ9ﬁﬁftQﬁ§ dppetre front, and fixing it by

contact bonding through friction. Furthermore, it may be
arranged such that a spike 242 projects through the pipe wall.
Conducting similar operations successively in other branch
156 pipes 5, the branch optical fiber cables 16 or the branch lead
strings 17 are taken out form the branch pipe box 9 to insert
and secure the guide member P in the opening of branch pipe 7.
Next, using a tension device 324, mounted in each manhole
2, 3 and consisting of, for example, a manual winch of drum wind
20 type paired with a hook, one end of the tension member 121 is
fixed to the hook and tension is applied on the other end by
means of the winch to lay the guide conduit 111 and each of the
optical fiber cables 20, 21, 22 and the tension members 25, 26,
27 in the upper space of inside the main pipe 1.
25 When the branch pipe 4 is a straight pipe, it possible to
lay the branch optical fiber cables 16 or the branch lead strings
17 in the upper space of inside the branch pipes 4, 5 by the
tensioning through the tensioning mechanism 34 mounted in each
branch pipe box 8, 9.

30 However, when the branch pipes 4, 5 include a pipe bend as
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part of the inner surface of the valley part 101 of the pipe bend of the
branch pipes 4, 5 by merely applying tension by means 5 of thgs {pgTa g0
mechani sm 34 nounted in the branch pipe boxes 8, 9. Therefore, In this
case, a fixing nenber Q as shown in FIG 30, for exanple, is placed al ong
t he upper part of the inner surface of the valley part 101 in a pipe bend
of each branch pipe 4, 5. 10 The nethod of disposition is such that the
fixing menber Qis noved to near the pipe bend with its arcuate fixing

t 44 t i } t 6 ile | tl t he. branch , conmuni.cation
Pabl e 16 SPOHRAT Fcsh Ao B A e et R o2 RER e S S pi pe

box 8, inttbéhe-aidke wRbt 48c0brihen Ioedd ¥d mpmer 5 QondschOruddie- movi ng
nmeans, a nethod of attaching to the exterior of an air packer as described

above or mrherof dew datreat appdreatusds timy vhélagedarwhedlthe shé deigmart 43
is placed in the upper part of the inner surface of the valley part 101
of the pi %n%é)ﬁd&? RE BB T ﬁxif&yp{&%emapgiﬁ’il%aot%r}ﬁlzm PSR Ehch

pi pes 54, 5r agd eeﬁgﬁoﬁggg ﬁr\(’:%]éﬂﬂérfi@‘?n gwrﬁ&ﬂf@é@%@l fhe ffgfsan %Sgghgetgorfé)sove, the

gui de nenber 111, the conmruni cat 1 on cabl es and anch | ead
strings 19, can baerkdiode, nithhehippeisspaceicfinignsicdeetrhe avi shpiped and
each of the branch pipes Ato J. This procedure may be conducted either 25
bef ore orfHft eF t L Ea#pitRd cofld R abeantirad rhanivry bartat] ebe irammt may

the air BT ERporl W EnSan capprrca 101 Lhect PURE PEehar bt AR ion
| ayi ng t heidy anchs communi cation cables and others. 30 Also, instead of the
nmet hod of applying tension with the 75 25 APRIL 2005 above descri bed
t ensil®n devi d&e3meahodt hé Hikppsmulivhple stalkthat evtentdion mentetser55 shown
in FIG %?jg?%m%%dQE%pgggg {ﬁ2t£¥3e bend with its arcuate fixing part
44 contracted in diameter while inserting the branch
communication cable 16 or the branch lead string 17, which has
reached the branch pipe box 8, into the slide part 43 of the
15  fixingmember Q. As for the moving means, a method of attaching
to the exterior of an air packer as described above or other
dedicated apparatuses may be used. When the slide part 43 is
placed in the upper part of the inner surface of the valley part
101 of the pipe bend, the arcuate fixing part 44 is fixed in
20  the branch pipes 4, 5 as in the case with the guide member P.

As described above, the guide member 111, the branch
communication cables 16, and the branch lead strings 17 can be
laid in the upper space of inside the main pipe 1 and each of
the branch pipes A to J. This procedure may be conducted either

26 Dbefore or after the laying of the branch communication cables,
andmay also be conducted in a state that the guide pipe is nearly
suspended in the air by temporal tension applied on the trunk
tension member when laying the branch communication cables and

others.

30 Also, instead of the method of applying tension with the
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main pipe 1 as shown in FIG 41 to support the guide conduit 111. The

rel ocation and fixation of the slack prevention nenber 5 55 % w(] %?hgd
as in the case with the fixing nmenber Q and the guide nenber t
fixation is conducted with the arcuate fixing part 56. Wen installing the
gui de conduit 111 skipping several manholes during |laying operation, it is
preferable to avoid the 10 positions in the extension of the main pipe 1
by connecting the guide pi pe with a guide conduit connection menber 127

which is curved t he, case f ta | a le), a

i nner side waef IdeS dné%ﬂ%f'%n dsewhce %n(lj—'ecé Eg?{ 1I_:IJr%Je g@?ﬁﬁr
connecti oﬁrké@é?p@iori%nrmsbesasﬁ@% SHtERE P& 9"/ﬂr'a§/hb%5d§éﬂ38¥\§dtﬂu rgove the
gui de conduit 111 within the manhol e maki ng the conmunication cabl es 16,
128 and tmﬁﬂnrpmpetkﬂaa @homenberFIG214§ktotseppmmmiEﬂenqpﬂd&ednnﬂﬂﬂmalI of

t he manhol e by neans a pipe saddle and the |ike. As so far descri bed,

it is rradlellposéﬁhﬁ J’eelcfbcrmfaﬁpdt%atzi@%%ﬁ@ﬁ SHRFREENEACEAIERS i n t he

br ancly SaJJT-Dé c%ndhct%‘?ﬁ%%c%“gh‘é‘ %F Ehvﬁlf'ﬁuéﬁé'%g? fembe "tgfa [y want

the | ayl ng conmuni cation ca e on e curren CC&SI on

instal | i nghe yhedguhacondud tid ¥Fiixattibe f@icBnpupeed wiadthe dmsiald the
branch lead string 17 for the other households a, ¢, d, f, g, 25 h, i which

do not meﬁixknﬁanaﬂﬁrﬁﬁ(ﬁ t he communi cation cabl e during t he current
| ayi ng opera dne of the househ ds ﬁ have the
t

desire to in@b&ﬂ %9? rﬁQ%u?%h %aﬁ?% elfﬁﬁdpglq% q%Y%ﬁ%%rble to

i nstall 6 e nch 30
| ead strﬁﬁgﬂ%%nﬁﬂF%%qﬁgghﬁgg%?Pg%%gggoéafg%sSggﬁﬁf%g%%}%éﬁ%%oggdgg APRI L

2005 lor ansde i joen ofint tise brarots ipirpes #he Gail pFpe G b, cénwect heg ranch
pi pe box gr\ljl‘lal_c(l:eh plfjaet thgng g%fldtehgoggiggghcc?rllr?:ctlon member 127 which is
curved (or bent in the case of a rectangular hole} along the
inner side wall of the manhole as shown in FIG. 42. The guide
conduit connection member 127 may be a half-cut pipe which
15 allows to remove the guide conduit 111 within the manhole making
the communication cables 16, 128 and the trunk tension member
121 skirt arcund along the side wall of the manhole by means
of a pipe saddle and the like.
As so far described, it is made possible to install the
20  branch communication cable 16 in the branch pipes B, E, J
connecting with the households b, e, j, which want the laying
of the communication cable on the current occasion of installing
the guide conduit 111 in the main pipe 1, and to install the
branch lead string 17 for the other households a, <, d, £, g,
26 h, i which do not want the laying of the communication cable
during the current laying operatiocn. Whenr some of the
househeclds a, ¢, d, £, g, h, i have the desire to install the
communication cable in the future, i1t is possible to install

a branch communication cable 16 by replacing it with a branch

30 lead string 17 which has been laid as far as each opening of

76

|
E



When installing the branch conmunication cable 16 as a replacenent, an end
of the branch conmmunication cable 16 is 5 connected to one exapRILPD05
branch | ead string 17 which is laid in the branch pipe on the side of the
manhol e 2 corresponding to the household which want to newy install a
branch comruni cation cable 16. After connecting the branch comunication
cable 16 with the branch lead string 17 on the 10 side of the manhole 2, it
is possible to draw in the branch comunication cable 16 into the guide

condui t L AeLShk oENSALLLRG, 4 A0, e Draneh g1 ge b pplLing b branch

|l ead string ranc side: her’, “When néw branch pi pes

are instgi@d pdt Wil s thix RASSI O ecHO wape-wdibd hat by connecting the
branch comruni cation cable 16 with an end of a thin |ead string 122
cont ai ned i nWige dguisde: Iddmdui the lrarclancendunf cat bpanchbleadé striang 17
contai ned as reserve and thereby repl aci the thin |ead stri 122 or the
branch | P AT 27 %t%‘frﬁp&%%arﬁ?ﬁﬂﬂﬂﬂﬁﬁw & %% K so far
descrisbed,idedSedmdeoROSHAPLE 1 Re! @A dde 1REANCH, | nheahi oo jcabl e 16

W th ease(%néaconvenignce upgn a %eeéi(%f Iggingr%§8?ﬂ2 brancﬁgI SEC

communi cain ahet dllechbpipbBusn | dyd ngid«olc fcorBURGEAL] O caldresdandienl | zed at
wor kability and a cost 25 conparable to aerial |aying. Mreover, it becones

possi bl e ¥ theal hoesehglAg WOH domvanitcat P o el ednishawki ch ttH@nedr mal
uncton Sl e, ders g pletan W Henel be comran seg, et ifere w1
and al so ddgneoman Gatdon cak 68 i khengta30nbe-dampged by1 1 i nofgmal use
or mai ntenance work of the 77 25 APRIL 2005 underground piping. However,
t he doi desijpipeof orhaisemnmloBunitcats @oalidlee to draw in the branch
communication cable 16 into the guide conduit 111 thereby
installing it in the branch pipe by pulling the branch lead
string 17 from the branch pipe side.
| Further, when new branch pipes are installed, it is also
15 possible to cope with that by connecting the branch
communication cable 16 with an end of a thin lead string 122
contained in the guide conduit 111 or an end cf a branch lead
string 17 contained as reserve and thereby replacing the thin
lead string 122 or the branch lead string 17 with the branch
20 communication cable 16.
As so far described, it is made possible to lay the branch
communication cable 16 with ease and convenience upon a need
of laying cf the branch communication cable 1&6. Thus laying
of communication cables is realized at workability and a cost
256 comparable to aerial laying. Moreover, it becomes possible to
realize laying of communication cables in which the normal
function of the underground piping will not be compromised, and
there will be no negative effect on the maintenance work of the

underground piping, and also the communication cables will not

30 be damaged by the normal use or maintenance work of the
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| ayi ng i n underground pipelines according to the present invention is not
limted to the above described enbodi nents and 5 nay have stgg%pﬁmﬁsz@pvm
in FIG 43 to FIG 45. The guide pipe in FIG 43 (a) shows a pl pe ch has
an enough w dth for accepting a plurality of branch comuni cati on cabl es
16 and its height is smaller than the twice of the outer dianeter of the
branch communi cation cables 16. Adopting such 10 di nensi ons assures that

t he branch comruni cation cable 16 will not intersect with adjacent branch

comuni cat i over passi ng them when a branch conmuni cati on cable 16
or a br gﬁnrlcl:cﬁé%%gtﬁhg?r?lr%l ving the sane dianeter as that of the branch

conmmuni cat i omce@Rled i $HNSAITR] bNtO Ebe QHEdgnfm&Hutnil:%%io%nQ:a]tﬁe

therefore the branch communi cation cable 16 will neither undergo excessive

t ensi on diRyimy entangidemamourst pibpél bnesk achyrieingg tbcenthexq:&mﬁamg:l [ tsI _

al I owabl e, bendi ng radi us.. /Al.so the structure which accommpdate a plurality
of br ancl‘ﬁ‘rb%erﬁ(}ﬁfrﬁg‘h&tsi It ldgpited 48 the parse Idas G haskenapdraenbs rad i ﬁn
allo t i i nd [ f. ui ' inserted in the

mai nV\%pi g‘&%ﬁpa}%‘% hrger e %%%aﬁe%%ﬁgrleﬁ ir@(g’n %get% ;&ge%\'ﬁg%i%ﬁ the upper space
of inside thehpi@eids piipet re FCaseINi(bh shEaNags i PRi8AthaRaslidfyl ai n

pi pe, cables can be laid in that space w thout inpairing the normnal .
funct i on Widthéogndeegpoling pPplrAglies afh bFIa@\CMGOIOIbl)n}Ca’hEOngadﬁ_e(;ondw t
111 is provided . n its interior. w.th titi,on pLates which provide
vertical diof ilotnssh?\ﬁah%ﬁés Slﬁ@ﬁbﬁf tg]fa’{)ﬁ e!tr‘ﬁl&q gF HE QUket A4 ARt Tof FI G
43 (a) . dm khe p4anks) cotEnuideogondiifedll Of Flifx, 4t3_u{fj3) dupProvided
nearly inits mddle part with a partition plate 13 I provi des 30

hor i 26nt aliming isirons ssBk6s Bdat dheshomsch heonsane sitriuat geplasl F&i25 APRI L
2005 in FIG 34 %c), but the inner partition plates 13 are separate parts
and fitt &5 ntBteRESEHt e¥ 1 pebRrse ghraacbongrmeunigation cables

overpassing them when a branch communication cable 16 or a
branch lead string having the same diameter as that of the branch
communication cable is inserted into the guide conduit 111, and

15 therefore the branch communication cable 16 will neither
undergo excessive tension due to entangiement nor will break
by being bent exceeding its allowable bending radius. Also the
structure which accommodate a plurality of branch communication
cables 16 in parallel in the lateral direction allows to

20 minimize the height of the guide pipe when inserted in the main
pipe, and therefore when there is an open space in the upper
space of inside the pipe as in the case with a sewage pipe and
a storm drain pipe, cables can be laid in that space without
impairing the normal function of the underground piping.

25 In FIG. 43 (b), the guide conduit 111 is provided in its interior
with partition plates which provide vertical divisions and the
height of the interior is same as that of FIG. 43 (a). 1In FIG.
43 (c), the guide conduit 111 of FIG. 43 (b) is provided nearly
in its middle part with a partition plate 13 which provides

30 horizontal divisions. FIG. 34 (d) shows the same structure as
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In FIG 43 (e) , the guide conduit 111 of FIG 43 (c) is provided nearly
inits mddle part with an inner pipe 14 for containing 5 th
comuni cation cable 128 (or trunk |lead string 123) for the ﬁgiﬁyg#%go >
The trunk communi cation cable 128 corresponds to the above described trunk
optical fiber cable 20, but it may be acconpanied by trunk tension nenber
25 as described above. 10 FIG 44 (a) shows a sinple pipe formin which
conmmuni cation cables are inserted in allowable nunbers. Also in FIG 44

(b) , the i de_.condui 11 . of ,FIG 44 ,1s provid Wi th partition

bt bs ac ol a?d Pabt S Fohd JPRERG 1 PHELRIETSE LHeE TS ORRAAE | on
cabl e 16,41 4 he dreddbeaSactd Uhe Wukes £0be 15r ichst gLk kBG4 gy guide conduit
111 in the upper space of inside the nmainh pipe 1 and the trunk tension
menbers 121 Fisol ¢ @ (@ar,t rhefqurimd cohdhiighi 51 ree@t b . | o3 (el) ohgatrican ddcber s are

inserted. Simlarly, in FIG 44 (c) , the space for the trunk tension
menber IFRYLY figy he8 THIEhe RAFPeF1par &N ofnide Di&de L Bor slott@irdng n 20

FIG 44 ( t he .branch _comuni_cation | es_apd o rs.are . se ted by
S ats, R Do Beha, 578 TR Phetk R e

hori zont al'l viding partition ple trunt i"cat’i on
cabl e 128td;s ageontmdat €dpkn 1t.he MhddkeunAnchiboidt sdifesapspaces for

inserting the trunk tension nenbers 121 are provi ded. Mreover, the upper
part consistiseRrgls &adher abaviecHebsriihtdgtalihky épr hed: byilfdr tdaig,e t o
accomodat e the branch conmuni cation cables 16 in the guide caonduit 111.
The met hody BT i s ety Mt 13 BIRATER T ShmlrfiEHt i 161 TaBl €78 o e branch
necessary RURBE o T RIK String Lype pu| 70 25 APRIL 2005 members are
i nserioed i n F16.gul de:)cehdukta Elilhple pdyanter@nd wiiéh odhinthitdae ilranch
communi cati on cables 16 and/or the branch
cables are inserted in allowable numbers. 2Also in FIG. 44 (b),
the guide conduit 111 of FIG. 44 (a) is provided with partition
plates as separate parts for dividing the passage cof the
communication cable 16. Iﬁ the middle section, wires for
15 installing the guide conduit 111 in the upper space of inside
the main pipe 1 and the trunk tension members 121 (solid part)
formed of high-strength low-elongation fibers are inserted.
Similarly, in FIG. 44 (c), the space for the trunk tension member
121 is formed in the upper part of the partiticn plate 13. 1In
20 FIG. 44 (d}, the branch communication cables and others are
separated by horizontally dividing partition plates 13 and the
trunk communication cable 128 is accommecdated in the middle.
2nd on both sides, spaces for inserting the trunk tension
members 121 are provided. Moreover, the upper part consists
25 of a cover, which 1is integrally formed by fitting, to
accommodate the branch communication cables 16 in the guide
conduit 111.
The methods for inserting the branch communication cables

16 or the branch lead strings 17 into such guide pipes 111 include

30 a method in which necessary number of thin string type pull
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| ead strings are conmbined and pulled in, and a nethod in which the guide
conduit 111 is provided with a special feature for 5 insertings aERIES20U5

shown in FIG 45 (a) . To be nore specific, as shown in FIG 45 (a), the
guide conduit 111 is divided into an upper part 131 and a |l ower part 132,
and convexo-concave parts 133 are provided on the contact surface of the
divided parts for fitting. Therefore, the branch conmmunication cable 16

and 10 others are inserted in a state in which the upper part 131 is

d hed. dj vidi .pi 131, 2 h
i rG AT r o ey v Thont st APBCESRRRI 1 G Sy T

134 may beif@iMEEHOBhE e HIHEEcRRLHPBEE Yon MfarBach1 8Racs Soe ARG Dy fartiti on
pl ates. Through this notch 15 134, the branch comuni cation cables 16 and

i nst al | atioad gultingrenyer sompenedserd gdllled is, atsd sposshbdeinorfidh a

rail-like_, 1-shaped nepber (not. shown) into the notch 134 after the cable
i nserti ontPFH S orftq Ja}'ti]t}gL s BF@J&P&BI WlE8pRCFREFIAE oFcAERER THYE 20 the

upper ssur i L, pt i a byid dzup in:the
nder g ound oy ol T e e i Gt o brancy prpes o7 60 BPEdakeEiG 4
(c) and (&3 sthom dm EX@Opi® (@f) ,cabhkequidserdrndun tatthod swhenidbe pardition
plate 13 is separated, in which the branch conmunication cables 16 are

pl aced i PRAUPREEL DS o7 Ltaed paravial parpllale arsl gonghsancPncRvVepas: g d) and

Socur o0, 144 LIS LALE IO oo SRRLRRTLLE LOLOIN B 10 ey e
trunk tenserineabey.s $RireEbLY, e BeaBLAC&S iy B 1 P 268 111 Ehe, gui de
conduit 111 as described so far, but it is 30 preferable to insert themin
par alllel ¢phehe drs ghtsediteectinoa 802128 APRING 20@5ef oppthepsakel D ihe
parallelismof the guide pipe. There is no limtation on the nunber of
cabl es, a(ie%\%‘ﬁ?%‘gri et}afar%@rpe of the dividing pieces 131, 132, a cover
type shown in FIG. 44 (d) may also be adopted. Also as shown
in FIG. 45 (b), a cut 134 may be formed on the outer periphery
of each space formed by partition plates. Through this notch
15 134, the branch communication cables 16 and installation pull
members are inserted. It is also possgible to fit a rail-like
I-shaped member (not shown) into the notch 134 after the cable
insertion.
This configuration is preferable especially for a cut on
20 theupper surface, since the intrusion and build-up of dew drops
in the underground pipeline or fluids from branch pipes are
prevented. FIG. 45 {(c) and (d) show an example of cable
insertion methoed when the partition plate 13 is separated, in
which the branch communication cables 16 are placed in advance
25 on the partition plate 13 as shown in FIG. 45 (d} and secured
with a tape-like member at an appropriate interval, and they
are inserted into the pipe 136 shown in FIG. 45 (¢c). Also when
using the trunk tension members 121, they may be placed in any

place in the guide conduit 111 as described so far, but it is

30 preferable to insert them in parallel in the height direction
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can be determ ned depending on the installation length and the total

wei ght of the guide pipe. Mreover, the trunk tension 5 nenb e

integrally fornmed with the guide condui t 111, and al so may gies ?‘ﬁelg?glolgy

formed with the partition plate as shown in FIG 44 (b), (c). In the above

descri bed exanple of the enbodinments relating to the present invention,

expl anati on has been nmade about a 10 state in which the branch

comuni cation cables 16 and others are inserted fromone end of the guide
i.bl.,e to in branch cgnmuni cation

conduit 1 ut it so poss§ rt th .

cobl es 16°9% JHS (AT SHatTEr CARe L GAE oo T8T0er BrPexarieEe ien +he
di stance hetween 1he Mphehes nhgpkar 98 é§b§QQWﬂah ;L:_%pflﬁa@é r&gn};;fl'e branch
communi cation cables 16 and the i ke are laid in t area cro W t

resi dencesan e 8bCGerdbned daggel murber thé immmtbmammhcammhecabl es
16 are inserted in the guide conduit 111. FIG 46 (a) is a cross sectional
vi ew t akefP¥3brifa ity |C§4%ttl'@ gelige Pﬁ@egm kﬁ@r%@ﬁ%; tthe gunlaiermien 46 (b)

is a top he ondu 1. ross sectional of the
gui de%conrkc{ién%/vgfftl g% rogne%“ﬁﬁell":L %‘?r t% %guiéit (B?ng%# dnds to
FI G 39 (ad show bef Qéelnté-@ﬁal]]?eﬂ'dﬁn%tl MSJH lt%spgf:tm@o@r@m as

communi cation cables 16 and others in the guide conduit 111 are configured

to be 25 Fyemretin cEWt K4 eSpect ( ¢b»the posi tion which corresponds to the
hal f of the nunber of the branch pipes which the guide conduit. 111

supports. Al 3¢ SRRV dl?rsgﬁéll?eéo ﬁP%ﬁt?foﬁh@a%m}é%d&‘Ben’éﬁcFeo]taﬁFér@ are
dlsposed1hpﬁg§% é%$5{1tﬁg%ﬁggégal E#Hh Hg tggé %ﬁQQH!t 111 and
ranc

then into t pi pes 30 succes |v romthe one c oser 1o each
manhdloe. Jihiise 8h z&llésl?thheZB%ncﬁnf:bgmma&b@alaakeabuasl 56 passiddedo cope

with the case in which the distance between the manhol es are very large by
connect i mre inserted from one end of the guide conduit 111, but it is
also possible to insert the branch communication cables 16 from
both ends of the guide conduit 111, for example, when the
distance between the manholes is large as shown in FIG. 46 or
15 the branch communication cables 16 and the like are laid in the

area crowded with residences.

In FIG. 46, a large number cf the branch communication cables
16 are inserted in the guide conduit 111. FIG. 46 (a} is a cross
sectional view taken from the right side of the guide conduit
20 111 and FIG. 46 (b) is a top view of the guide conduit 111. The
cross sectional view of the guide conduit 111 taken from the
left side in FIG. 46 (b) corresponds to FIG. 39 (a) shown before.
The insertion positions of the branch communication cables 16
and others in the guide conduit 111 are configured to be
2b  symmetric with respect to the position which corresponds to the
half of the number of the branch pipes which the guide conduit
111 supports. Also symmetric branch communication cables 16
and others are disposed in parallel in the lateral directiocn

of the guide conduit 111 and then into the branch pipes

30 successively from the one cliloser to each manhole. This

81



two gui de pipes 111 and placing themin parallel successively fromthe one
closer to each manhol e. The guide conduit 111 may 5 al so be shaApRIL 2005
| ong pi pe. Next, as another enbodi nment applicable to the enbodi nents so
far described, a nethod of cable insertion will be described, in which the
bendi ng of the branch communication cables such as optical fiber cables is
restricted by a tube which is a branch 10 tension nenber. This is also
applicable to the branch tension nenbers 26, 27 shown in FIGS 8, 7, 36.

a cross sectional vie exanpl e of . the ﬁé“ tructure

FIG 40 sh
1 the. uriOh GHOUE P ERERE of > i TEhiohe CoRmnT C&PEa S The
branch cONIBCaLl o 6abkESn16,d 881 L IE Ay Ao@XBIRldhn Rt

fi bers wh ave excellent properties as the connunlca ion medium and
laid in the rpiiie pipesllabdatdebr@neh thiepesndpababie b sewersgergliype
between the manholes 2 and 3. The branch conmuni cation cable 16 is

i nsert ed TTem &hisr anerheany 6/ FerbeRPrd -eqliRtdeifle cordg i t2¥)1 12y east 20

from the eni.n %ﬁgﬂlbfgngh e QL 7 to the branch pi pe boxes 8, 9 at the
end o tﬁ%fﬁ?éﬁch pi'pes i nééﬁféﬁaln the guide conduit 111 within the

main pipe 1. yERsS bS8 ARoOh¥E dilso it appQlddRi1GAt bohh & aliesd Wadred's
resi st ance, cheni cal resi st ance, rat proof characteristics, and

anti - hi gfsqafemd&&:zcikeaﬂu agne tZod nftcm}:slwva;hsesi:moe Wlhlel bﬁaiﬂf_hlltﬂdfrﬁdmi cation
cables 16 are  protected by the branch tension nepb 216, iS S cured

that thet? WhtE Tesiosrsidg arfdtéﬁeﬁreaizhr%%wgkl%h%aetwn|Carl%]te%|e?g+
t hat brea{s%g&@gﬁ %ﬂ)éﬁtca%%tegs %gtpﬁc@@awg%bd@mﬁlaﬂaf %ﬁé}i@ges of
be prevente

t he branc nruni cati on ca 30 by t e protection of

t he bwanctedensi erndiRyEner TR16 £yen sehepp82c2b1 ARR) kh200bahih teandiyorr at s.
Al so when cl eaning the inside of the branch :ylpes 4, 5 with high pressure
cl eani ng,mempbgns i kel ysheigt Ithel IGS. 8,

FIG. 40 shows a cross sectional view of an example of the
laying structure in the underground pipeline for the branch
communication cables 16. The branch communication cables 16

15 are formed cf, for example, optical fibers which have excellent
properties as the communication medium, and laid in the main
pipe 1 and the branch pipes 4, 5 of a sewerage pipe between the
manholes 2 and 3. The branch communication cable 16 is inserted
in a branch tension member 216 (equivalent to 26, 27) at least

20 from the openings of branch pipe 6, 7 to the branch pipe boxes
8, 9 at the end of the branch pipes and inserted in the guide
conduit 111 within the main pipe 1. This is to give the branch
communication cables water resistance, chemical resistance,
rat proof characteristics, and anti-high-pressure-cleaning.

25 In this way, since the branch communication cables 16 are
protected by the branch tension member 216, it is secured that
their water resistance and chemical resistance will not degrade,
that breakages due to rat bites will be prevented, and that
breakages of the branch communication cable 16 will be prevented

30 by the protection of the branch tension member 216 even when
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branch conmmuni cati on cable 16 is broken by directly contacting wth the

hi gh pressure cleaning water and getting flaws. 5 Moreover i ng&apRRIJDgY Pe
1, it is possible to protect the branch comunication cables 16 fromthe
out side by accommodating the branch comruni cation cables 16 in the guide
conduit 111. Then the branch comuni cation cables 16 branch off fromthe
guide conduit 111, and are laid in the branch pipes 4, 5 through 10 the
openi ngs of branch pipe 6, 7 leading to the branch pi pe boxes 8, 9, and

drawn i nt.o; usehol d,,There _w | .nQ problem .if re.are qther
manhol es %f@%@&gfﬁéﬁﬁanhéﬁsg ﬁﬁgﬁdcg?ggﬁ Y ? eién%}%% %%p%é%ﬂ%y%ﬂFl1 if the
nmanhol e i5ige £ AMYNI G OGS PASEsutd A PirPeld, Nersuehnas k@ 195eveL Rirkel i ne
and a stormdrain 15 pipeline, in which fluids such as sewage flows in the
| ower parbramfh dosmmilcagiipa ¢abtae aresberskerséy fldretayy ngprttteecthimanch
comuni catj on cables 16 and the guide pipes and others are placed in

subst ant i %t EEB ﬁ”@éhcfér%?s‘ilﬁ%i GéeEReNFai 5itpedtd SRETLRE Hridith pi pes

as shgwn l\il%#&%\ﬁéer 40 S0 Fﬂgﬁhélglﬁep@r,alnfgspélg%essﬂ%pe r'lbléird};%cﬂ pRai, fhe normal

functions under groun eli ne. 'S con uration makes 1t

possi bl e ¢ampieVent idhedmlanche commuhe atiten deablescdémhsom bhoakiang t he
flow of the sewage and the like, or from being broken by rat bites. The
branch cdpfamF st Prgn wken tekon g-alorg e siforiar ttdra a1l des qareldidudil .descri bed

optical fiber, cables 21, 22 and can_be configu differently. Fqr

orampl e, |t he oMb A EaBTES TSRGaAn A LBsT R CoRigtl 8B Seh ¢ hat
conmmuni caki Offe LRPGILIWM T €5, 26 2880 Qf 1 Whiich phas hWoi 105 @l 9bt: oouTi cat i on
wires as the core and is coated with a resin coating 261 as shown in 30

FI G 196, @reogprackegd ohbrrhechrmigwes, fblrediog tdhiehelimmgiepi pléroxe33 25

APRIL 2005 of a slotted core 264, in which center strength nenbers 263 are
di sposed,8and &FedFAvRodtih§astihrusapplfed T @il ishgno problem

if there are other manholes between the manholes 2 and 3, and
it is also workable even if the manhole is a communications base.
In a pipeline such as a sewer pipeline and a storm drain
15 pipeline, in which fluids such as sewage flows in the lower part
of the main pipe 1, the members used for laying the branch
communication cables 16 and the guide pipes and others are
placed in substantially upper space of inside the main pipe 1
and the branch pipes as shown in FIG. 40 sc that the branch pipes
20 will not impair the normal functions of the underground pipeline.
This configuration makes it possibie to prevent the branch
communication cables 16 from blocking the flow of the sewage

and the like, or from being broken by rat bites.
The branch communication cables 16 correspond to the
25 previously described optical fiber cables 21, 22 and can be
configured differently. For example, the communication cable
shown in FIG. 55 is configured such that communication tape
wires 262, each of which has two to eight communication wires
as the core and is coated with a resin coating 261 as shown in

30 FIG. 56, are stacked in the grooves formed on the outer periphery
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communi cation cables are very rigid and designed to be disposed in

strai ght manner to avoid direct tensioning of the optical 5 f4paprRIPGo0s5
Therefore, it can be used preferably for the trunk conmunication cables
20, 128. Other communi cation cabl es which has been devel oped include a
comuni cation cable in which a optical fiber 260 is accombdated within a
tubul ar braid 266 made of aramd fibers 10 and a resin film 261 is coated
t hereon as shown in FIG 57, and a communi cation cabl e which accomobdat es

a optical_fibe 0, and rengt h .menbers 263 and are coated with a resin
i P 261 Ohe Shobron e os PTG T ORGAT o161 CABEBEeERoR e & 57
and FI G o8& yerand | £xidl e, andasmel 1260 (i ast £f§ompar&sh 15 4041 he one
descri bed iﬁ%%lG. Sé? Therefore f%égﬁgre prefé%%%lye used for the branch
comuni catéromirciadd teisor?tab22s dfe veGgnet @l d ywnal doshymed atd oa Ciadpdaesaray br eak
or lose its function when it is bent exceeding a certain angle dependi ng
on its metferitd2 i YpEAINEE. tanagPlenabrecheh@intor by ual ithe Zptdetdined by

e o392 2 Bhelero DN G ST SR BAY) B8y AR LSRlnd | DO

cabl es have Targer a e bendin i1~ conpare 0°'s wi'res because

their w resmae dorimmd caf10 ags, arogl astic. For instance, an optical fiber
cable, which is configured such that a ribbon fiber with tw 25

conmuni cat i oRtweresomnsupt oV derl cabflh stwinl atehsbdrearedbee $opdil spasledid n
parall el on both sides of the ribbon fiber and then_ a _resin coating is

appl i ed dh CRETGRHSAYECRs SABWR i FPEIcBg @ wRbi5flal FOREBI &2 Bendishg

ggg: gf %a}og%mdﬁwd mecrhgni S Qaﬁ;ﬁﬂ%ﬁg{x}%@%é ﬁaheaaf.terﬂmggtﬂi%aéﬁs{)iefe{ .

I's configured 30 suc e comuni cation ribbon
cont dbnedarid) aar 8412 5F ARRIZIE 12085 s eddh t@ss-cpinpe s asttbwhem Fhe. pspe arst fill ed
wth ajelly material, and _a PE coating is further applied on the pipe
surface, HhaPmmunication cable which accommodates a optical fiber 260

and strength members 263 and are coated with a resin film 261

as shown in FIG. 58. These communication cables shown in FIG.

57 and FIG. 58 are very flexible and small in diameter compared

15 to the one described in FIG. 56. Therefore they are preferably
used for the branch communication cakles 21, 22, 16.

Generally a communication cable may break or lose its

function when it is bent exceeding a certain angle depending

on its material properties. An allowable bending radius is

20 defined by the angle in such a state. ZAmong the communication

cables, optical fiber cables have larger allowable bending

radii compared to steel wires because their wires are formed

of glass or plastic. For instance, an optical fiber cable,

which is configured such that & ribbon fiber with two

25 communication wires 1s provided with two tension members

disposed in parallel on both sides of the ribbon fiber and then

a resin coating is applied on the outside as shown in FIG. 58,

has an allowable bending radius of 35 mm, and there is datum

obtained that another optical fiber cable, which is configured

30 such that the communication ribbon fiber is contained in a

84



an al | owabl e bendi ng radi us of about 80 mm On the other hand, an optical
fiber cable called a 'nultinode fiber' which 5 transmts mfoggrgtpmg_ﬁof,use
of light reflection, have a still larger allowable bending radius due to
its material properties. As described so far, the allowabl e bendi ng radius
is defined according to the kind and configuration of a communi cati on
cable. 10 In this enbodi nent, the branch tension nenber 216 is formed of a
material with an all owabl e bendi ng radi us exceeding that of the

commnicat i eabh 280001 el sh bl el phite e St 2, o

st ai nl ess preven conmmunit Ca

bent exce@ocﬂrw P %@ﬂl@i@amsefﬂﬁ*tﬂ%@dbﬁgl'iégl Ha. i8I §ihs J@-PLLyenfad he
damages of the comunication cables installed in the branch t ensi on menber

216 wheﬁﬂnhdlbmamd@ benélugJﬂﬂhhar021£b®3tbﬁhmmexdmedmmgother‘hdﬂdmmable
bendi ng radi us of onnunlcatlon cable. For the branch tension nenber

216, a tHul SPTHE |I§9 Of nEEPSE iR, 220 WM timods  biRrES HHVE A so be
used. sWen 45ing & rl‘?ﬁﬁ%’rm'attlo agnfgee %bif he 150 &-5008 g&gergggtdlﬂfe or a

nmono-filament string wt & di-anet & fabrics and as

the | ongidngher suubngbﬂerbéqmirsg aadlbeaum totﬁ§a§uéelhm@1&gﬂ§kms
characteristics better than those corresponding to the 25 all owabl e bendi ng
radi us of2A% HEesomhaaTl et |f@r¥rcébleeéllByabéF—n@enébngex@@lwhelﬁ alafiimgdar

textile is usqg for éhg E na gsmnf % 216,. | ayi eration of the
comuni cat o Cdbf e5° chi® " EoRBHc fEF WO AFAPE iife % %‘a@i & pr anch
tension meqesr. 216 will not be bent too sharply even in an inflection part
in 30 underground pipelines. 85 25 APRIL 2005 Furthernore, when a flexible
t ube I9ade of Istahbéesdcstieent othpllastrias teasianmatmrenl? leatk ffrmed
wat er-ti ght ness such_as a
of a material with an allowable bending radius exceeding that
of the communication cable and preferably a flexible tube made
of plastics or stainless steel, This tube prevents the
communication cable from being bent exceeding its allowable
15 bending radius. This is to prevent the damages of the
communication cables installed in the branch tension member 216
when the branch tension member 216 is bent exceeding the
allowable bending radius of the communication cable. For the
branch tension member 216, a tubular textile formed of fabrics,
20 knits, or braids may also be used. When using these, it is
preferable to use a separate rigid wire or a mono-filament
string with a large diameter as the weft for fabrics and as the
longitude string for knits and braids, tc secure the bending
characteristics better than those corresponding to the
25 allowable bending radius of the communication cables. By doing
80, even when a tubular textile is used for the branch tension
member 216, laying operation of the communication cables can
be conducted with relative ease since the branch tension member

216 will not be bent too sharply even in an inflection part in

30 underground pipelines.
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tubular textile is used for the branch tension nenber 216, it 1is possible
to securely protect the conmunication cables from5 water andzghpfmeaé@@y
formng a water-tight layer on the inner and/or outer surfaces o

branch tension nenber 216. This water-tight |ayer is achieved by sticking
a plastic or rubber tube on the branch tension nenber 216 by insertion
and/ or wapping, or by coating a curable resin or water proof paint 10 on
the inner and/or outer surfaces of the branch tension nmenber 216. A trunk

t ensi on nenb 1 is housed |n$ q?L:_JIEd ondwt %11 di sposed i n

subst anti al | u&%ﬁl&r‘fm%&cew P Ast et r? M85e0t SR ISP s

appl i ed qn. the ik 18Nl oR ceAher 1%%3; 42 ‘pé{télJ?-etP(Eh’@né@QSé% NG gppar at us
34 between the manholes 2 and 3 to lay the guide conduit 111 in the upper

part withiubiler nextilp pe tselibfeovdte hirarich peasibhemenbpr edeht itthe guide
conduit 111 from./loosening in the radially inward direction in the main

pi pe 20 s wslﬂl&é%%sww%vt@r%e%q &&1€ pPBVBRLIBR1ABMERY 5o S5 Xhsi st i ng

of  angar AL, Lokl A0 PRI, 90, NBYLNG.a £oneaYe BAE 1 AL Ls E8DLEL A5 Shown

the ar Cuaérﬁi/fcbﬁldﬂﬁ:dla%hr%@ce@f ofhensmedndd %‘é%%tllo%nmﬁﬁﬁbgrzﬁé. I Srkfl_sXGd on
the inner surface 25 of the main pipe 1 while acconmodati ng the guide

condui t Maﬂ_teﬁwtitm d@mﬁve‘smchiemdtbyts’rtelcsiqirrmtaupéastbnfmgwnmldam of the

mai n pi pe ranch pipes 4, 5 wll descri bed. .CGeneral t he
main pi lki © i Bgﬁt g&"a&tch tc?é]cﬁlﬁ’lbfm%‘@?/%‘f a?fﬁepéfr smfsre&ElPF?e cPrBO

surface, v?f}%)ﬁ'}?golﬁ?ﬁn' %ftl%rga%CEuEhBﬁﬁaf?Zlﬁf Enhgs o f”}#b I%?asl A6 25

APRI L 2005 5 are formed on the upper surface o pl pe 1.
The hoancih phpesnast endl /atr austeepiangles bronhdé he aepent 89si6h member

216.
A trunk tension member 121 is housed in the guide conduit
111 disposed in substantially upper space of inside the main
pipe 1, and tension is applied on the trunk tension member 121
15 by use of a tensioning apparatus 34 between the manholes 2 and
3 to lay the guide conduit 111 in the upper part within the main
pipe 1.
Moreover, it is possible to prevent the guide conduit 111
from loosening in the radially inward direction in the main pipe
20 1 by placing a plurality of slack prevention members 55
consisting of an arcuate fixing part 56 having a concave part
at its center as shown in FIG. 29 at a proper interval in the
main pipe 1. As shown in FIG. 41, the arcuate fixing part 56
of the slack prevention member 55 is fixed on the inner surface
256  of the main pipe 1 while accommodating the guide conduit 111
in the concave part.
Next, the structural configuration of the main pipe 1 and
the branch pipes 4, 5 will be described. Generally, the main
pipe 1 is located at a depth of several meters from the road

30 surface, and the openings of branch pipe 6, 7 of the branch pipes
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branch pipe 6, 7 (not shown) and lead to the branch pipe boxes 8, 9 at a
gentl e angle near the earth's surface. 5 Wen the openings of 20D Ao
6, 7 are provided in substantially upper space of inside the nain pipe, or
nore specifically in a region of about 30 degrees right and left from the
top of the main pipe 1, the guide conduit 111 passes directly beneath the
branch pipes 4, 5 thereby possibly blocking the flow 10 of sewage water and
the like since the guide conduit 111 is disposed in substantially upper

space of jnside t mai [ 1. In.such cases, it is preferable to attach
a gui de n%h;éerar%&%mefﬂogsgﬁgrﬁb??iﬁ&wﬁfﬁ fr]rlr}r%cdl?atog Fﬁ?i Y3t PariP24e, a
trunk sligle Paiicr? 3l g¥0heekhngadoyvnwardl v fyemet-hg @Eéuéy%énihéé ng 15 part
241, and a branch sl'ide part 232 provided on the arcuate I Xi ng part 241,
to each dpemicly wifpeBanth{pdtpestiwn) ther bbyd tsd itdabbyahaehdpinge tdwexeagi de
conduit 111 with the trunk slide part 231. \Wen using such guide nenber P
(al so shown ¥ 2FIeyenisle agglaggieas HhlraehiHeswifachot pass directly

underneath t 0 n i \ S it i sihle.to prevent the
i mpai ?’errent o?ﬁl{e}%‘e %%c??%ﬁhg?gt ﬁg érrg%%ﬁ‘ leqg)ees %’, i Bg\%sgﬁoﬁrld?eﬁe lgnui de
nmenber P shoyvahtidl s ddpesi Begcbherangyatie thel RGinPYibel4bhaso
projection part 233 in the radial direction, waste nmatters will be renoved
by the seviegelifiow byvén ey itcmeyt midud 26 dgyraes heobt gjirestiedn fpamt 233,
and thus the wast tters will. not be trapped.by the branch tension
menber 2B EOPL B HGrE 15 BEREE: 1 hOSgii (AE CORAUAL i DPESSP Al §E el d by
the trunk,sldde, +par %r%h ; | ayi oparathen ; QS 15 | Yo £asy. On
t he ot her hand, v%h%nﬁlf e ogté%i%ﬁg&;ygpgbranciﬁbglg%éggg 7 S%ﬁ{agratéh%féolv?hged in a
rangeaonoref thawa@boudt SO egrges Yilghtsiicd efie 8f:2% ARRIALIA005 I rigim t he

top of the main pipe 1, the guide conduit 111 will not ass directly
beneat h tFeSH? HIpiSpestantgaddd PROSTtHer@e iaf inside the main pipe

1. In such cases, it is preferable to attach a guide member

P, which is comprised of an arcuate fixing part 241, a trunk

slide part 231 projecting downwardly from the arcuate fixing

15 part 241, and a branch slide part 232 provided on the arcuate

fixing part 241, to each opening of branch pipe 6, 7 thereby

slidably holding the guide conduit 111 with the trunk slide part

231. When using such guide member P (also shown in FIGS. 13,

28, 35), the guide pipe will not pass directly underneath the

20 branch pipes 6, 7, and thus it is possible to prevent the

impairment of the function of the branch pipes 6, 7. Also in

ﬁhe guide member P shown in FIG. 47, since the arcuate fixing

part 241 has a projection part 233 in the radial direction, waste

matters will be removed by the sewage flow even when they build

26 up in the projection part 233, and thus the waste matters will

not be trapped by the branch tension member 216. Furthermore,

since the guide conduit 111 is slidably held by the trunk slide
part 231, the laying operation becomes relatively easy.

On the other hand, when the openings of branch pipe 6, 7

30 are provided in a range more than about 30 degrees right or left
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no need to use the guide nmenber P. In such cases, it is desirable to
attach a fixing nmenber Q (corresponds to the hol di ng nenber) 25 APHILCIDOS
consists of an arcuate fixing part 44 placed along the inner wall of the
branch pipes 4, 5 and a slide part 43 for slidably holding the branch
tensi on nenber 216, in substantially upper part within the branch pipes 4,
5 near the openings of branch pipe 6, 7 to hold the branch tension nenber
10 216 in substantially upper space of inside the branch pipes 4, 5. Thus

b ' ! d.i i al.l f
el de (e TRnal” WaP Cr ha Branene i soe aRUdS Ay dodPREL L IRET

functi onspafs tdierdriaine bepicpes: the Bruhkh apﬁt;e@eq,i pantedhudl s 86 Nce the
branch tension nmenber 15 216 is slidably held by the slide part 43, it is
possi bl e ®@negev@psette prédragebefr Phe Dy anch daessi, ont nenberiltleaused

by excessjve. tensioni.ng duri | ayi ng operation. Regardless of the above
descri bed"¥ 6k g%%dlxgngfm?rﬂger @?%‘gﬁ%%%é%?oﬁh%ﬁﬁdﬂﬂg BFRTCH pi pes 6,
7 have a yal deyedadist L0, AQL bhJviehra shar g aodg shown
in FIG 40 andc%IG.Egﬁ, it isangt gosgiglgatga?gyhgﬁgb ranéﬁﬁ%g%§¥%% menber
216 acconvouat i waylt het birlaan dbr ochruni ead | N Tabless 16 ialongAthel 3 upper part

of the valley part 101 of the branch pipes 4, 5 nerely by tensioning by
use of thett Bn HeVRERI34 tRSUNtRIFRIG eak®n 250D aRElPprpe 2B6x 8,10, In

Such CaShL A4 09 TS QLGN SO L5 ALna0 AR B Ll g et
nmenber 2l§péntngdilest Brtinahl yipeper Pabthofd e bRRBERWeL A s O6n thehranch
pipes 4, 5. 30 Next, the branching configuration of the branch 88 25 APRI L
2005 l@onmaif dat ohstabiézldyfuppet mpagps dé Tondde tthelbrankh hiepeslesceri bed
in nore d56t a le:leser{}ilgg k:ErOanFc!,hGS'télgsito% 5:r)’n[ember 216 1is placed in
substantially upper space of inside the inner wall of the branch
pipes 4, 5 and therefore the normal functions of the branch pipes
4, 5will not be impaired. Also since the branch tension member
15 216 is slidably held by the slide part 43, it is possible to
prevent the breakage of the branch tension member 216 caused
by excessive tensioning during laying operation.
Regardless of the above described forming angle of the
branch pipes 6, 7, when the branch pipes 6, 7 have a valley part
20 101 in which a sharp angle change occurs as shown in FIG. 40
and FIG. 54, it is not possible to lay the branch tension member
216 accommodating the branch communication cables 16 along the
upper part of the valley part 101 of the branch pipes 4, 5 merely
by tensioning by use of the tension device 34 mounted in each
26 branch pipe box 8, 9. 1In such cases, a fixing member Q which
consists of an arcuate fixing part 44 and a slide part 43 shown
in FIG. 54 is used to hold the branch tension member 216 in
substantially upper part of the inner wall of the branch pipes
4, 5.

30 Next, the branching configuration of the branch
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FIG 49 shows a state in which a branch conmmunication cable 16 in the
guide conduit 111 is taken out of the guide conduit 5 111 t

opening part 218 (equivalent to 18 and 46) provided on the S?ﬁgﬂgﬁu??gos
gui de conduit 111. The guide conduit 111 is a hollow pipe having a
rectangul ar cross section divided by nultiple partition plates. There is
formed in the center of the pipe a |large space for installing the trunk
comuni cation 10 cabl es (not shown) passing through the main pipe 1, and

also formed on both sides. of the space are t spaces, diyided.into

Subst ant | STy Hide W uats Hay 8Ps LRGP (6 Sy GrotTe bihndi 1l be
comuni ca{d Gak %Eg? jske. ; i bry mruni cati on
cabl e 16q%%§gﬁhg %élt ré%g t{]g'éhﬁggﬁgbﬁhﬁgi f%%his%?§%é§9%ut of the

gui de condui F1G1149tdhhaugh ateiopan vgipard beknthecgutae: contlon tcablll and a

branchi ng nenber 212 is nounted on the guide conduit 111 near the opening
part. Thelbhanéhenguptabepn@udt hbk! d 5 dledegt oupr of eblte i idre

comuni catj.on_cable 16 in_the vicinit 0 of the nin rt 21 f the
Ul deScondth t AT SHngn bPRRER e Biin | LAl Bk6 hasLgs °Phr dlgh t he
openi ng RAfdvifed BE c1RUL f8e ceNdiM Huldd dhde gui ded ixi %u&a@ angh pi pes

4, 5 through the branching nenber 212. To protect the branch comuni cation
cabl es 16.¥¥ am & hel12& pipsiderienyrosmeniguldr csosecesshigntdviingert t he
branch comunication cable 16 in a branch tension nenber 216 at |least in

the sect ith TR} e FgeditigroPlBtasch PhpeS6ls 7L Ghelbridifc FeiS%e box 8,
9. Th f ) fi i | i . th
gui de- roreCB A T tb0e T TabBall (g A% (BN RErslR it sehen the

comupi catdireLala Ehdws )ppekechedthyotifd 88e2ba APRV1pL005 Hidnrakd ensi on

menber 216 attached to the guide nenber P. The branch tension nenber 216
ext ends fﬁQﬁqu“@nop@ﬁhngidesbp@ﬁ@ﬁaspace are two spaces divided into

substantially three equal layers for the passage of the branch
communication cables and the like.
In FIG. 50, the branch communication cable 16 passing
15 through the guide conduit 111 is taken cut of the guide conduit
111 through an opening part of the guide conduit 111, and a
branching member 212 is mounted on the guide conduit 111 near
the opening part. The branching member 212 has a role of
protecting the branch communication cable 16 in the vicinity
20 of the opening part 218 of the guide conduit 111. The branch
communication cable 16 passes through the opening part of the
guide conduit 111 to be guided into the branch pipes 4, 5 through
the branching member 212.
To protect the branch communication cables 16 from the
25 outside envirconment, it is necessary to insert the branch
communication cable 16 in a branch tension member 216 at least
in the section from the opening of branch pipe 6, 7 to the branch
pipe box 8, 9. Therefore the configuration shown in FIGS. 49
and 50 i=s used when the guide member P shcown in FIG. 47 i1s used,

30 and thus the branch communication cable 16 is protected by the
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pipe 6, 7 to the branch pipe box 8, 9 passing through the branch pipe.
Thus the guide conduit 111 is slidably held by the trunk 5 slsslapral 20931
of the guide nmenber P and the branch comrunication cable 16 is Inserte
into the branch tension nmenber 216 from the opening part 218 of the guide
conduit 111 thereby being lead to the branch pipe box 8 9 and finally
drawn into each household. FIG 51 shows a state that a branch tension
menber 216 in 10 which the branch comrunication cable 16 is installed is
inserted, ] ui.d ndui t 1.fromao end of .the quide cgonduyit 111
and sli dakfo E{QA%} gﬁ%ﬁég%oﬁgmgg%o%g aatrchac()%’eerﬁqﬁa 1%%‘? tguff% fnglf“#g }‘g'on fe side
surface aofrdhen aumls GoRdiderl2ic Thechuanebohenst ofeABRDESr 2 ends to
a branch pipe box 8, 9 protecting the branch 15 conmuni cati on cable 16
from t he wipsiode’ énvihenmeamch ikl G x 52, Japds aihndhithg omegitbehe 242nwilt h a

di fferent shape fron1thej%g§ shown i i s_mounted on a quide

n FI.G 50
condui t PPE nealUEntBpeiting FAPHULS bt biscFLliA_Phy difth! gntiaitddtion cabl e
16 ingthe, viglRi ranchi [ i rapch 2 :
commudt cat) i Babt & e s SR CRE Gt B enda PP tion, o
openi ng pal21® afs tiheegttiede iaonduhe BidncAheendi anahdmee emberfdh? i s
provided on its side part with a hollow cylindrical nmenber and the guide
condui t Ide spgeisdriaicie 286 of hlchehidsyceyiduddr 1 Ehlthsaeboyi seddaptead! t o

comuni cate, W th the 25 opening.part 218 - The branch tension er 216 is
continu03§?§hé%&ﬁ%§a%ipﬁﬁpﬁEghgﬁﬂﬁfbﬁﬁ£§Y| &Hﬁﬂﬂt%ﬁﬁBEPQﬁﬁgﬂ§3 nds to
the branch pirpe Boxg8oRs 2 NMLAHANT A BeaREANEBLEOTNURLRALE O gable 16
fromthe outside. The branch comruni cation cable 16 passing through the

gui dd0conduidh thé Hrargdssennthi caighot kabdpeht ig jeartalIC®kpisvinded-tenl t he
side surface of the guide conduit 111 and further 90 25 APRIL 2005 gui ded
into the HtAuéhelLBRaFeN ¥ Ehslon frempere2aed tHr Ghghothde ndelt dlthe

hol I ow cy] | ndryiscaly MPEReh st Be PLARGNLAY2BIRE ing part 218 formed

on the side surface of the guide conduit 111. The branch tension

member 216 extends to a branchpipe box 8, 9 protecting the branch

15 communication cable 16 from the outside environment.
In FIG. 52, a branching member 212 with a different shape
from the one shown in FIG. 50 is mounted on a guide conduit 111
near an opening part to protect the branch communication cable
16 in the vicinity of a branching point at which the branch
20 communication cable 16 branches off from the guide conduit 111,
i.e., an opening part 218 of the guide conduit 111. The
branching member 212 is provided on its side part with a hollow
cylindrical member and the guide conduit 11l side surface of
the hollow cylindrical part is adapted to communicate with the
25 openingpart 218. The branchtensionmember 216 is continuously
connected with the hollow cylindrical member and extends to the
branch pipe bexes 8, 9 protecting the branch communication cable
16 from the outside. The branch communication cable 16 passing
through the guide conduit 111 is passed through the opening part

30 provided on the side surface of the guide conduit 111 and further
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212 fornmed on the side surface part of the guide conduit 111, thus being
laid in the branch pipes 4, 5. 5 The configuration shown in RB&aApRIL Ry 52
is preferably wused when the guide nenber P shown in FIG 47 is not

i ntroduced, since the branch conmmunication cables 16 are installed in the
branch tension nmenber 216 w thout being exposed to the outside, and the
branch tension nmenber 216 in which the branch 10 conmuni cation cables 16
are installed is supported in substantially upper space of inside the

branch pipes 4, . h '] r hown in FI 48 and is.led to
each hous@ﬁ%ﬁ%ﬁ %ht?g%%nﬁ%é%%r?b%%g% %‘ OF%E%lng’ll enné%egru?&g %%ﬁ%‘ﬁ‘?f?%f]ﬁ is

i ntended $prdake edb HdELDF @R neRTRUN Gahbep cakhe BBatonihg mekput side
of the guide conduit 111 to make it branch off into the branth pipe 4, 5

and it isZ¥orivauneat oposhei shde stibstare i1ty ofcohregpbddi aondwi t Hel lgpeni ngs
of branc i 6, 7 (apbout 1 m front or rear of the openings of branch

pi pe 6, %}P'éget?%lrﬁ‘ﬂ ajgalé)lfen nUHb T JICR FEB5iSaufoh Si pes. In this regard, it

i s degirabl ep2Q i liag efni pay t ¥y h a
branch pipe 4, %ggg\i%lgﬁlgtlﬁg ?ﬁﬁ?]gsg’fqrg?n@tgheﬁ)r%gn%%%ilpsgcgv]\%ﬁyﬁeqﬁag)tel% | ow
into the wpshwhgnpené @ili8le Ababethesapeni g rparnt4 218 het ipreferakdy, formed

in advance at the factory and the |ike based on the survey result in the
mai n pi pesdcoshE gragghsfefsusicitianotdereeifodiraehn st @hlgdtire ttheunk

br anch ¢ GRS GNBer2T8I0Th A Cht ERET BESe G GRo: 07 S elibies ar o
i nstal | edhcr k@sPOPEhAGht Odhiei HMhehbe@f Pranch, pipgsy isndi ed-dg bundl e
and secured to the outer 30 periphery of the guide conduit 111. The branch
commufAi catdromrdilc A5 APRIdakid@E5 d&bl eselb6instiheedr aheh dgnsioredrerber 216
branch off fromthe uide conduit 111 near the opening of branch pipe 6, 7
t hr ough substantlall;’ upper space of inside the branch pipes 4, 5 by
the fixing member Q shown in FIG. 48 and is led to each household.
The opening part 218 formed on the guide conduit 111 is
intended to take ocut the branch communication cable 16 to the
15 outside of the guide conduit 111 to make it branch off into the
branch pipe 4, 5 and it is formed at positions substantially
corresponding to the openings of branch pipe 6, 7 (about 1 m
front or rear of the openings of branch pipe 6, 7) as many as
the number of the branch pipes. In this regard, it is desirable
20 to avoid placing an opening part 218 directly beneath a branch
pipe 4, 5 so that the fluids from the branch pipe will not flow
into the opening part 218. Also the opening part 218 is
preferably formed in advance at the factory and the like based
on the survey result in the main pipe 1.
25 FIG. 53 shows still another embodiment. Only the trunk
communication cables are installied in the guide conduit 111,
and the branch tension member 216, in which the branch
communication cables are installed corresponding to the number

of branch pipes, is tied in a bundle and secured to the outer

30 periphery of the guide conduit 111. The branch communicatiocn
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t he branching nmenber 212 or a | ock band and the |like shown in FIGS. 52 and
53. 5 When there are many branch pipes with respect to the ; y

t he nunber of the pull nenbers to be installed in the pi pelrrisin@eA(lj:?slgszlot?gd

| ater will increase thereby increasing the risk of entanglenent, and
therefore it is preferable to attach the previously described | ead tug 19
undet acheably to the 10 | eading end of the branch tension nenber 216
containing the branch conmunication cables. The | ead tug 19 makes the

operation qof._ taki out the branch tension ne 216 from_the inside of
Che gui A BokRRIS TETERRCTTE RE G o HETRAT 208 &7 sty Shhd: SHbdtE

Vari ous s$§ﬂ§§ IS 1h H as §]9g?55 , g@ ¥ 1g- e, or
many ot hers naﬁg%gﬁg‘optggee%u?jﬁ%%gﬁs g%%éntla Hﬁ2?3§i6rea§?ﬂi out er
di anet er e theard@aichg dghbes conf bgus exbdlo Hagd anhgeththanké hensizerof the
opening part 218 of the guide conduit 111 so that the front end of the

branch tEHs? or>fhemdro216 taken out of the guide conduit 111 will not 20
return to the.inside of the guide condui.t 111.. en the lead .tug 19 is
Connedt ed 1o T bR SAenatBrfoh Sratter pre il Braheh t Sneith Tieber 216
is prefergbly puldednueutrt 9rsone dendttede ke bk £asyalvedeihagked up or
grasped fromthe pipe openings 6, 7. 25 To prevent the entangl enent of a
pl ural i t ypiype biraencles codinadni e ironi thblrnes e canticoebyubesr 246 ng e

di sposition of the branch conmmuni cation cables 16 and/or the tubes 216 is
pr ef er abl - 9f ¢dr PHLAPPARYRAL i 3 LEEEEEREE th therpdsirePdfist ot %3 branch

P55, L IRk o eer) NRUSRIOLL Y 3y B SROIOGLDIELSS, 3R, e 40
inthe | alei@ndgi s@€tdONEHA Bien QUi ken irduidmiddd 5106 tdwate e dy aeh
comuni cati on cabl es can be taken out from

branch communication cables. The lead tug 19 makes the

operation of taking out the branch tension member 216 from the

inside of the guide cconduit 111 through the opening part 218

easy and smooth. Various shapes of this lead tug such as a

15 hook-shape, a ring-shape, or many others may be adopted, but
it is essential that at least the outer diameter of the lead
tug is confiqured to be larger than the size of the opening part
218 of the guide conduit 111 so that the front end of the branch
tension member 216 taken out of the guide conduit 111 will not

20 return to the inside of the guide conduit 111.

When the lead tug 19 is connected to the branch tension
member 216, the branch tension member 216 is preferably pulled
out to some length to make it easy to be hocked up or grasped
from the pipe openings 6, 7.

25 Tc prevent the entanglement of a plurality of branch
communication cables 16 and/or tubes 216, the disposition of
the branch communication cables 16 and/or the tubes 216 is
preferably orderly arranged with reference to the positions of

the branch pipes extending to each household. That is, as shown

30 in FIGS. 39 and 46, the branch communication cables 16 are placed
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the outer nost position successively froma manhole 2 toward the inside of
the main pipe 1. 5 Next the nmethod for |aying branch comuni cpé | S
16 in an underground pipe will be described. First the insi d?‘g?mtE??O%ai n
pipe 1 is surveyed with a TV canera and the |ike to accurately neasure the
di stance between the manholes 2, 3, distances fromthe manhole 2 to the
openi ngs of branch pipe 6, 10 7 of the ranch pipes 4, 5in the main pipe 1,
the distances from the branch pipes 4, 5 to the branch pipe boxes 8, 9,

and the depth qof the branc i pe, boxes .8, 9.. Based on.the dat, tai ned

by the. abdy20edetoal phBelt Ne ShrhrC iR i H8° CONULT (PR Ly difor ned

Wi th openiNgRar t5e2d BaAbnt HenP9si 44 ONS cIeSPeRd BE A5kd0 J e fORgni ngs of
branch pipe 6, 7 in advance at the factory or the Ii1ke and the branch
comuni catieomudtadd eokd ebstihéchr ancheskeénsignf nembemiltolis Ppuldweddout from

t he opening part, 218. Wen the branch pipes 4, 5 are provided on the main
pi pe 1 i i réyilsie oF B degredsifseflt- or right fromthe top of the main

pipe L, 20 a i.dj wn in FlG 47 needs to, be att.ach to the
poni By of bRaREn LB AEERSE fo 1AM gl Eufion (LolRiRPei O Faiin T

comuni catrl e GARkesrdfndlgi ddha 10268, ad f-enhance riketr ehéitienty f work
at the site, it is desirable to nake the dianeter of the arcuate fixing
part 241 tWontmedot ed dsy 1i nsestirmgy28 withi a Téatkmerad mond rithe d idmwaltdo hol e

236 (drilled on both sides of the arcuate fixing gart 24li so_that the
arcuate fASGHG Part U bR Theeited PACYRE bFARcApPBEES42/5%nd it is

al so  desiyable.d oM folieathd g o189l f adyARCE dy NS eLhing, {fie d ube
accommdatji ng r&e br;anc %ormun% catzi on ca%l s 16 %b%?ougﬁg%l%lg% 0 t?tr’anch
sl i daopart oZ32nefrdie glipde feprmben the 83125 ARRIIL, 2005 Theagit e reandui t
111 prepared at the factory in advance is brought to the work site wound
in a drusfEndapeh deeasen> to the branch pipe boxes 8, 9, and the

depth of the branch pipe boxes 8, 9. Based on the data obtained
by the above described pipeline survey, the guide conduit 111
is formed with opening parts 218 at the pesitions corresponding
15 to the openings of branch pipe 6, 7 in advance at the factory
or the like and the branch communication cable 16 or the branch
tensionmember 216 is pulled out fromthe opening part 218. When
the branch pipes 4, 5 are provided on the main pipe 1 in a region
of 30 degrees left or right from the top of the main pipe 1,
20 a guiding member P shown in FIG. 47 needs to be attached to the
opening of branch pipe 6, 7 for the branching point of the branch
communication cables 16. In this case, to enhance the
efficiency of work at the site, it is desirable to make the
diameter of the arcuate fixing part 241 contracted by inserting
256 a thin lead string into a small hole 236 (drilled on both sides
of the arcuate fixing part 241) so that the arcuate fixing part
241 can be inserted in the branch pipes 4, 5 and it is aliso
desirable to form a lead tug 19 in advance by inserting the tube
accommodating the branch communication cables 16 thrcugh the

30 branch slide part 232 of the guide member P.
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inserting the guide nenber P, it is preferable to carry it on board a
movabl e cart or sinple vessel in the main pipe 1 and 5 draw i25iAPRY 200981S
of a pull nenber as described | ater because the guide nenber may be
damaged due to the friction against the inner wall of the main pipe 1 and
al so may be trapped by a step in the pipeline while noving in the main
pipe 1. At the work site, first a pull nenber is installed between 10 the
manholes 2 and 3. Also at this tine, the provision is made such that a

t ensi on devi 34 which has. m_ r eel nual, wi nch _and a hopk as a pair
i s nount ed i%%gagﬁl nﬁ8P§“é? gﬁ;nﬁr?ﬁaﬁgghangQﬁmﬁ%?ﬁ?ﬁ?’H&k VS each
branch pipeountTB8tha®1ds 9f e titemyliln geaber Andchhe; gulde ygppduit 111
15 is taken up fromone end of the main pipe 1, for exanple, from the
manhol e 2inseruigicalihea beigel dembendr) titllk pretfleeabdientpi perrd.itl rort hi s
stage, each opening part 218 provided in the_ guide conduit 111 is

subst ant iRAFEA & MGYSP M CR1EaCH SPBRILAGVBESBIanBhtheipeln pipe Jdo agekt, the

b ' i i .. Ri 4. .5 _ _Thi
oper ot ot I et AL BE T AboAr drie Rk ST LERER R E e pheliiel e

provi ded tiHe guicei 9ameér i WBer&as:gd@itucotoritghte rficenchhegs ops ofthe main
pipe 1, and therefore there is no need to use the guide nenber P shown in
FIG 47. 28 etheagdi dé Wondwiin pipei 5 drichelpoadpusted deppeovbrg isttefor e and
aft in the in pi 1 to place the branch tension nenhber 216 or the |ead
tug 16 ot 'S dEHEG nd B S S Bshcr: tifs Mt enesr 1216 di rect |y
beneath the a i e , r . gr I j d the
like is inse??egﬁgﬁgﬁﬁfﬁétgyaﬁc é%i%gﬂgg' o&xgg égf%%g%gg%gﬁﬁgﬁﬁ$%ﬁkh

t ensilon nEnbernndbb ear2 tdel BeadAl sig L4 tA5sAPRNE, 20R5p18vaktaahed rts@ld ts end

and take it out fromthe branch pipe boxe 8, 9 while nonitoring with a TV
camera. A4Y¥r faeivelbgnsdopuiigvice 34 which has a drum reel manual winch

and a hook as a pair is mounted in each manhcle 2, 3 and in each
branch pipe box 8, 9 cof each branch pipe 4, 5.
Then, an end of the pull member and the guide conduit 111

15 is taken up from one end of the main pipe 1, for example, from
the manhole 2 to install the guide conduit 111 in the main pipe
1. In this stage, each opening part 218 provided in the guide
conduit 111 is substantially aligned with each opening of branch
pipe 6, 7.

20 Next, the branch tension member 216 is drawn into the branch
pipes 4, 5. This operation will be describéd about the case
in which the branch pipes are provided in a region of 30 degrees
left or right from the top of the main pipe 1, and therefore
there is no need to use the guide member P shown in FIG. 47.

25 The guide conduit 111 is finely adjusted by moving it fore and
aft in the main pipe 1 to place the branch tension member 216
or the lead tug 19 on the leading end of the branch tension member
216 directly beneath the branch pipe 4, 5. Next, an arm-type
grasping device and the like is inserted from the branch pipe

30 box 8, 9 to grasp the branch tension member 216 or the lead tug
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menber may be installed in advance froma branch pi pe box to an end of the
mai n pipe 1, for exanple manhole 2 through the 5 main pipe 1 fﬁg‘ﬁmﬁ SYoxch
e

pipe 4, 5 then the branch tension nenber 216 is laid in th ranch 'pi pe
4, 5 and the main pipe 1 by connecting the branch tension nmenber 216 with
the pull nenber and pulling up the pull nenber fromthe branch pi pe box
8, 9. 10 When the guide nenber P is not used, the fixing nmenber Q 1is
preferably placed in the branch pipes 4, 5 of the openings of branch pipe
branch ten ong, . the up rt of the

6, 7 to p |on er r,pa

Chner  val 19 GE RO ERCH bEDEs A TERATHE Skt Rar i e Ee L R et of
t he nor f STl RS 5. br t ensi on
menber g?% éﬁgg%%%ggg$ﬁggf%ﬁ%qgﬁgh%thonnuﬁ%%atﬁ%ﬁbggéFéEQ%g'mﬁﬁgﬂjhave
reached trhemtancty b gerdieNdsB.indadsanaserfied hnbpathble slpdaegarto 43 of
the fixing nenber Q In a state that the branch tension nenber 216 is

i nserted 3h e o iThe paritt 23pet he APEuBKRTPIRiRYNpaAte 24 hmidD thee s|ide

part 43 of_1he f|X|n ch i S £0 tr ted di anmet er are noved
to th/é;j op&tii ngs ot ggﬁegppl P fltpr’ﬁ oug ?ﬁgangﬁqﬂ ‘fg% Lepsign g
support trﬁléxﬁaé@"llrtg eperatd am, t@l@ pehhchapkse 91 8 gedical egh apRargt us may
be used. For exanple, an air packer and the like"is inserted in a
contract ed st ateniEct o hdriamicipitpm st orb erMszgrﬁlé brigrich hpi pesldox 8, 9
toinsert it into the_ inside of the fixing nmenber Q and thep the

cont r act iRHTRAT R RiL LpREKEP Ghe Péllléa@%]abﬁf Lrom S R§2p68Ii R1RM PBE t he
fixing mgpbey Q Thus, the arcuate fixing part 44 of the fixing menber Q

is clanped by the air packer thereby being 30 fixed to the inner wall of
t he hwanch piwpes 4hedqgulbe2hcABBLLP2005n&N tHed ot Hianichg Wb dhe branch

pipes 4, 5 are disposed in substantially upper space of inside the nmain
pi pe 1, rot @referably placed in the branch pipes 4, 5 of the openings
of branch pipe 6, 7 to place the branch tension member 216 along
the upper part of the inner wall of the branch pipes 4, 5. This
will prevent the impairment of the normal function of the branch
15 pipes 4, 5. First, the branch tension member 216 accommodating
the branch communication cables 16 which have reached £he branch
pipe boxes 8, 9 is inserted into the slide part 43 of the fixing
member Q. In a state that the branch tension member 216 is
inserted in the slide part 43, the arcuate fixing part 44 and
20 the slide part 43 of the fixing member Q which is contracted
in diameter are moved to the openings of branch pipe 6, 7 through
the branch pipes 4, 5. To support this moving operation, an
alr packer or a dedicated apparatus may be used. For example,
an air packer and the like is inserted in a contracted state
25 into a branch pipe 4, 5 through a branch pipe box 8, 9 to insert
it into the inside of the fixing member Q, and than the
contracticn of the air packer is released at a mounting position
of the fixing member Q. Thus, the arcuate fixing part 44 of

the fixing member Q is clamped by the air packer thereby being

30 fixed to the inner wall of the branch pipes 4, 5.
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specifically in a region of 30 degrees left or right fromthe top of the
mai n pipe 1, the guide nenber P shown in FIG 47 is 5 utiliz J
case, the branch tension nenber 216, in which the branch coﬁ%%ﬁ#@gpggﬁs
cable 16 is installed in advance, is passed through the branch slide part
232 of the guide nenber P, and the lead tug 19 is fornmed at the | eading
end of the branch tension nenber 216. Simlarly with the previously
described 10 nethod, the lead tug 19 at the |lead end of the branch tension

menber 216 is _grasped with a graspin evice and the |iLke while nopitoring
Wh A TV cale KiEoS AR Nyt o EHE BRan R Dd . Hosr® digposed

Si mul t aneguisd yh s 4416 G de JRlers B copter acted.l ' t y; a thin | ead
string is insersf ed ilnt oﬂfhe oper?ipr%gs 15 o% Eggn?zﬂe:}:ﬂ%ﬁé@g{%@v&% kIﬁC{."Jtés1 | ead
end firstspdoi fissakly tihi & repebat 600 tdwymloyacdeseri beghai frqmakesr or the

li ke may be inserted into the opening of branch pipe 6,7 fromthe branch
pi pe box ®P @ Ahg Baipratped sttdceJuadd Tempsr | hsdopdd innF 6G - the dishner

surfage of,_the id nber. P _and t hen de it, expand 20.t0 cla he gui de
renbor PG | 4 TEES G855, bl i EoPREar T LFRGUPEE Ahroer BTN o Che
openi ng ofh dNANRGIEP RO i £falY cBUELBDE 14/1R 4 e s@kh 1RACKRragdhiese t he ai r
packer is further expanded and then the thin lead string is cut thereby
rel easi ngradreedi @mtuerh Wentoracichoslafiet perar 28at ef filxe ngaiphr tne2diert hus

securing it 25 inside the branch pipes 4, 5. Sub,sequentlfy, an end of the
trunk tensi GR%ERDEARE AdsEE L9 hatyitid cesidd 2nd PE FReMBeEdEh o the

hook of t [ ' 34. [ , A th
end of e 1T URETEG: on ool 131 F sV BOl | G4 By THe i Mok of e onsi on

30 deavi cenddhd®, sarunezidheugui dea€ artiuizleall Endnosubist antdradl teupRaem 96 25
APRI'L 2005 space of inside the nain pipe 1. Simlarly, the tension devices
34 nount EETREE He Sbi artip gtk wbokes B aspimaedavite Aasd thel hike while

monitoring with a TV camera to take it out from the branch pipe
box 8, 9. Simultaneously, the guide member P contracted in
diameter by a thin lead string is inserted into the openings
15 of branch pipe 6, 7 with its lead end first. To assist this
operation, the above described air packer or the like may be
inserted into the opening of branch pipe 6,7 from the branch
pipe box 8, 9 in a contracted state, and it is inserted into
the inner surface of the guide member P and then made it expand
20 to clamp the guide member P, thus it is made possible to insert
the guide member P into the opening of branch pipe 6, 7 by pulling
up the air packer. Then the air packer is further expanded and
then the thin lead string is cut thereby releasing the diameter
contraction of the arcuate fixing part 241 thus securing it
26 inside the branch pipes 4, 5.

Subsequently, an end of the trunk tension member 121 housed
in the guide conduit 111 is fixed to the hook of the tension
device 34 mounted in the manholes 2, 3 and the other end of the
trunk tension member 121 is pulled by the winch of the tension

30 device 34 to secure the guide conduit 111 in substantially upper
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t he branch tension nenber 216 in the branch pipes 4, 5. However, when the
branch pipes 4, 5 have a valley part 101 5 with a sharp angl£s; apKIE©0d%
shown in FIGS. 40 and 54, it is not possible to lay the branch tension
menber 216 al ong the upper part of the inner wall of the branch pipes 4, 5
nmerely by the tensioning by neans of the tension device 34. In this case,
pl aci ng the fixing nenber Q shown in FIGS. 30 and 54 in the 10 vicinity of
the valley part 101 in the branch pipes 4, 5 as described before makes it

possi ble to place the branch tension nenber 216 along the upper, part of
t he i nner®R@ EFoéflliﬁ’rfed%FEﬁé‘ilﬁlerb@? Y SIBYEATMIen-1hESBFARE eﬁilp%%, 5 has

a vall ey ok leq sHerg d ns .t.ar i.ng the.fixi j.s the
same as %g H]g)escrl%elslgt;éehfeo:%ga%e%l gi ﬁggzéhegbrgv?%%ﬁéﬁdg%%i C)egalsylsack
prevent i ofhémaieich SSersdron ridmidd /6.2 29 110 ppfdndheigiisdel condui t 111,

the slack prevention nenber 55 is secured to the inner wall of the main
pi pe 1 with Heyeyeguareehi XiadiErah Pares dhovhdvwe Rl Galdsy PErThUsL it

b ible.to | t-h i_cat i bl e_i bst jally .
opace oof THet de THEHEN IR 62 Cind S8R ot AnEACR! plU4 o Aoal 1t to
each housgholdssAb3a td ﬁ!%&?;gff& BlahB8 (CHITYN £&HbOR 268D fond PRe

described lead string 17, 3 may be inserted in the guide 25 conduit 111

and the branchff e anneenbel1246. tHditsraoanif ipgest YonSmakeslytbypadsd bl e to
prevent damages of the comunication cable during_|aying various nenbers
in the urRIeTHIBLMY PXRERheDdfchensisTofcéRBer1216l% stHiot msFDf a

Ll o P Bl s P PR Bl D e e e 51 B A
fromighe wadeii @ £hed cad Bl dy dorim 1L a wadies B gHih | @RIs 4, 5 as
described before makes it possible to place the branch tension
member 216 along the upper part of the inner wall of the branch
pipes 4, 5 even when the branch pipe 4, 5 has a valley part 101.
Here the means for moving the fixing member Q is the same as
15 described before.
When using the previcusly described slack prevention member
55 shown in FIG. 29 to support the guide conduit 111, the slack
prevention member 55 is secured to the inner wall of the main
pipe 1 with its arcuate fixing part 56 as shown in FIG. 41.
20 Thus it becomes possible to lay the communication cable in
substantially upper space of inside the main pipe 1 and each
branch pipe 4, 5 and lead it to each household.
Alse, instead of the communication g¢zble, the above
described lead string 17, 123 may be inserted in the guide
25 conduit 111 and the branch tension member 216. This
configuration mekes it pcssible to prevent damages of the
communication cable during laying various members in the
underground.
When the branch tension member 216 is formed of a tubular

30 textile, though the tubular textile does not Thave
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on its inner and/or outer surface. This water-tight layer is achieved by
bonding a plastic or rubber tube onto the tube by 5 insertiona®npRIRRRIOBY.
or painting a curable resin or water resistant paint on the inner and/or
outer surface of the tube. It is also preferable to use a separate rigid
wire or a large dianeter nonofilament yarn for the longitude string in the
case of fabrics and for the weft in the case of knits or braids. In 10
this way, the branch tension nmember 216 will not be excessively bent even

in anlnflectlon art andthusthe eration_of .the. cation
cable is Condlicred WEH réita ré°§:§é3yt Qﬁ/ﬁgjpercﬁ}bcf'h Cofmluglgf"gﬂ) g‘gg’aj? fe to
achi eve aj ¢ atrdgi 00k w&@éf%c?'bh%hh%%l@%ﬁfnﬂéﬁxﬁ r}%ﬁ Lybular 4 ﬁ%ftiel Msing
yarns 15 coated with a rat-proof chem cal STRI AL APP | CABI'LI TY]

Thus, accondits mmaxhenm/es“emwnvmmfm |1Th|1s passrbtéghtoldpyrais
comuni cation cable wthout inmpairing the fluid flow 20 in an underground

pi pel i ne, 2By TEAS VNG e AsP ORS EfbRT BERIet Uhie §14RdEBEL Welen he of
D o B0 B DL ARED, PP, PR LY S p LIELER T B-dons | AL AP Ten dger ted 10

a main pipe sta upper space of I nside a main

pipe to i@y:.%ﬂﬂt c;mmtnb@a&lil@mﬁ@m antiff otrheu t@pefursace oef thaside 25 the
mai n pipe, and also by tensioning a branch tension menber inserted in a

branch pipe i dlap @rﬁlﬂf&ﬁf@hl@ohﬁulm@al isspagadice rllgndt Rerbranch lpmee
inhibitin (?Jrltsfroml ien ng. i S al so pos e to . restrict tension on

comuni catT Y CabfMesotd -4 nYEHff?an clonlicer eaSFEhggoW FBREEASS 0 be

sl idabl e ¥t 30 JLaRACECE O HRAGRFOT ; & %ecg\gwggnbf% an %%blbf%%ag the,
| ongi tudi nal 98 25 APRIL 2005 direction en a tension ne inserted in

a brafch phje wiay,t tled Hraract tankibensindre meniseril Rindt betdiecdmd iy gaiype, it
's pOSSIt%é%t even in an inflection part and thus the laying operation
of the communication cable is conducted with relative ease.
Moresover, it 1is also possible to achieve &a rat-proof
characteristics by knitting a tubular textile using yarns

15 coated with a rat-proof chemical.

[INDUSTRIAL APPLICABILITY]
Thus, according to the present invention, it is possible
to lay a communication cable without impairing the fluid flow
20 in an underground pipeline, by tensioning a tension member
between pits and between one of pits and a branch pipe box thereby
stretching a tension member inserted in a main pipe
substantially straight in the upper space of inside a main pipe
to lay each communication cable in the upper space of inside
256 the main pipe, and alsc by tensioning a branch tensiocn member
inserted in a branch pipe to lay a branch communicaticn cable
in the branch pipe inhibiting its from loosening. It is also
possible to restrict tension on communication cables to a
minimum by configuring a tension member to be slidable with

30 respect to each of the communication cables in the longitudinal
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to decrease the slack in the trunk tension nenber within the 5 nain pi pe
by tensioning the branch tensi on nenber. Mbreover, when a brqﬂg QQ§
menber inserted in a branch pipe branches off froma trunk ten3|on nenber
laid in the main pipe, it is also possible to further reduce the slack in
the trunk tension nenber in the main pipe by tensioning the branch 10
tensi on nmenber. Wien a branch conmuni cation cable and a branch tension
nmenber project froma guide pine and branch off in the portion of the
gui de pipe corr onding to an opening of branch pipe in the main pipe, it
i's possi b %¥qQF%ﬁ¢;ect t he comuni cation 15 cable and the tension menber

wth the gui dfihl o and; bl dsual;sap 0038l bLe § L alice the; slasky i, the

gui de pipe wthin mai n  plpe en the tension ne i's In the form of
a cylindes tanthk G@NBIRICaldndRcallies iar enengeLhedipa, thatid ersigmieenber,

it 20 is possible to protect the communication cables with the tension
mermber withslacynasid diheg sdagii de Ehsetruhlastem%ormm@?elbfmtﬁdrrt $hean be

duced. Wen th t t t nber | aid th
ndor B ot Thath e SHAReE i - Hk s SR OO dLAA on | 25 such as a

U-shape, a VyphaReer0lwlReV-SRaREchi tte IBKES mbRGerl NS &1 110N: ¢fr 408,
communi cation cable easier. Wien a circular or ring-shape slack prevention

nmenber i pipaderheteisnotiel mema pirpekt bepsess deisiol ateinberishamtin

comuni cation cabl es or guide g pes agai nst the inner. wall of 30 the main
pi pe by &XRfdilly itthéldicarefeiodf tRel8rhBRT pFedentibir oolask APRIUhe2005

commun] cati ik Renpder Bk e e R oy ke ERTL AR, SR REans st de
the mai n qame O tdidgui de pi pe.

When a branch communication cable and a branch tension
member project from a guide pipe and branch off in the portion
of the guide pipe corresponding to an opening of branch pipe
in the main pipe, it is possible to protect the communication

15 cable and the tension member with the guide pipe and it is also
possible to reduce the slack in the guide pipe within the main
pipe.

When the tension member is in the form of a cylinder and
cemmunication cables are inserted in that tension member, it

20 is possible to protect the communication cables with the tension
member without providing a guide pipe. Thus, the number of
parts can be reduced.

When the cross section of the tension member laid in the
underground has a shape with a space opened to one direction

25 such as a U-shape, a V-shape, or a W-shape, 1t makes the
installation of the communication cable easier.

When a circular or ring—-shape slack preventicn member is
inserted in the main pipe to press tension members and
communication cables or guide pipes against the inner wall of

30 the main pipe by expanding the diameter of the slack prevention
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The use of a guide nenber makes it possible to appropriately 5 guide the
branch communi cation cable and the branch tension nenber, ff
at an opening of branch pipe, into the branch pipe and to \rlrwa%emtﬁ?l{em%so
comuni cation cable and the trunk tension nenber skirt around the area
directly beneath an opening of branch pipe thereby preventing the

communi cation cable and 10 the tension nenber from hindering the fluid flow
fromthe opening of branch pipe to the main pi pe When a pipe is provided

to clanp branch comuni cation cab d a.br el i on, menber. i nserted
ina br anc%&erﬁelbejt%oﬁm;b nﬁgefﬁgur?% &16F ‘ﬁ ﬁ%ﬂsb?]ﬁé“eé‘}?c?rt he
outer surfacerpl Ja%mm@l@a%onl tmdrfhdd0Seh bhe g dnead fhenf kyid filow in the
branch pipe into this pipe. Consequently, a direct contact between the
fluid fl mawnmmmmlmmﬂj tHee nmrzanqilp@mmmhmtgmMe ¢dlglees and t he
branch tension nenber_ is avoided thereby  mnimzing the bl ocking of the

fluid flow J0oHEHOE @lﬁ“déien%‘ﬁ%]é‘?rP@W%b%é@&sd{blént%ﬁé?ﬂﬁ?@rdfab@rlafnch pi pe
to ingtall,the drangh ¢ %TTE}#:Q' catd M S e._or the
| ower sur Hce o%Ht he branch pi pe (%{/]E gul et %& Etﬁlaenc %[ erllls:{on (r%rLé)r%er and

t he br anctergosmuiingahi BPasablcF Abctde op@@ﬁlﬂﬂgngf o rdHanehppi, Pents amd he
upper space of inside the main 25 pipe to the upper part or |ower part of
t he brand:rr@qiem an@lntOtreazﬂse? diiengomhmetnicatidiornt eablenanentey tinuntkhe

branch pltp < t he anc SJI:OI’ln er an lt he Rr nch cqomuni cat.i on cabl e
T norISAR BERPRE SRt P RS E R BPgE LY REIAPETiRg
ommint S8t o e By A R Blin e Bt B0 P L% 655 aPRI L
2005 18 mttiemniens honeeshbodifaent h i fioigegdian gt ul de f rewberomnalhedes a
trunk slide part projecting froma branch pipe into the main
opening of Pranch pipe to the main pipe.
When a pipe is provided to clamp branch communication cables
and a branch tension member inserted in a branch pipe between
the inner surface of the branch pipe and the outer surface of
15 the pipe, it is possible to lead the fluid flow in the branch
pipe into this pipe. Consequently, a direct contact between
the fluid flow in the branch pipe and the branch communication
cables and the branch tension member is avoided thereby
minimizing the blocking of the fluid flow.
20 When a guide member is disposed at an opening cof branch pipe
to install the branch communication cable along the upper
surface or the lower surface of the branch pipe by guiding the
branch tension member and the branch communication cable at the
opening of branch pipe from the upper space of inside the main
25 pipe to the upper part or lower part of the branch pipe and then
tensioning the branch tension member in the branch pipe, the
branch tension member and the branch communication cable will
not traverse the inside of the branch pipe. Consegquently, the

blocking of the fluid flow in the branch pipe by the branch

30 communication cable or the branch tension member is reduced to
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pipe to slidably holding the nenbers to be installed in the main 5 pipe,
and a branch slide part for slidably supporting the nmenbers 2®APRIL30d5 N
the branch pipe. This configuration allows easy position adjustnment

bet ween the gui de nenber and each |aying nenber as well as an easy
execution of the installation and a reduced |aying operation tine. 10 In
usi ng the foregoi ng gui de nenber, when the guide nenber 1is secured with
respect to the branch pipe by expanding a curable cylindrical fixing part
to press itmagahiist the inner surface of the branch pipe and to harden it
in that state, it is possible to reliably secure the guide nenber inside
t he branch pilpeont5 etbodnaecanhodhaefibretibénd ogendd ngerghi dei menheys (-5
conmprised of a tubular main part having a support part for supporting the
f or egoi ngt BIEhcH s @ PaProiesd IhdadErmc 8niraAnehat Pope chbt e, thamk itrhe

branch t I e L ub. tar rt. rotatabl, itted with the
t ubul ar ﬁ%ﬁ%gggrt d%%o%ﬁgg&gﬁhg'@%gaf%gfgfgﬁgﬁﬁblﬁ?gﬁi%egP¥Héh%§FFfland t he
arrangenesipd s fbdeasuahinchhadl ithe sapPorbrpant qandyt Rehhanghgsldde part
are aligned with each other to hold the branch comruni cation cable and the
branch tresbrs nepblee daddt he ghiedédnambernirs: .di Sposedaatfitdveragpem ng  of
branch pi so that the .trunk slide part of the tubular main 25 part
supports #ﬁeo‘f‘%rﬁ?esrys oSG LoR PR UREMRRSI BEEVERE therdiide et ary

part s rolal edayhti neseesl Lo Lha it ubyl o TBLD, R La ol age the branch

slide part in the [ ower part o branch pipe thus gui ranch
comuni caitn sore Iclat deoranchd ke rdahateeh Insipgsmsion aike | ower part of the
branch pipe. This 30 configuration makes it is possible to guide the branch
tensil§n 101 25 APRMY Hodd okesédnJasii€haugsiaioh voemihe catidn neaties from
of br anci= Reperrl aT ELETohaRtdr Ly PP BRat PP Re T B SEAF IR ¢ wi th
cylindrical fixing part to press it against the inner surface
of the branch pipe and to harden it in that state, it is possible
to reliably secure the guide member inside the branch pipe.
15 In one embodiment, the foregoing guide member is comprised
of a tubular main part having a support part for supporting the
foregoing branch slide part, the branch communication cable,
and the branch tension member, and a tubular rotary part
rotatably fitted with the tubular main part and including the
20 foregoing branch slide part, and the arrangement is made such
that the support part and the branch slide part are aligned with
each other tc hold the branch communication cable and the branch
tension member and the guide member is disposed at the opening
of branch pipe so that the trunk slide part of the tubular main
25 part supports the members laid in the main pipe, and then the
tubular rotary part is rotated with respect to the tubular main
part to place the branch slide part in the lower part of the
branch pipe thus guiding the branch communication cable and the

branch tension member to the lower part of the branch pipe. This

30 configuration makes it is possible to guide the branch tension
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respect to the tubular main part. 5 In still another enbodi nent, the above
descri bed guide nenber is a tubular nmain part fornmed by spi r%'gkﬁmelzbb?g
up a plate nenber and slidably fitting adjacent side edges of the plate
menber with each other, and provided with a trunk slide part and a support
part in one end and a branch slide part in 10 the other end, and the
arrangenent is made such that the support part and the branch slide part
are aligned with each other and, in that state the branch comuni cation
cabl e and the bran t.ensi gn nenber. are inser hgﬁ%}?and t he gui de

Lh
e er e DR b e R O S e o R SR S Aol Rk e i e 16

members | @ dnisAdehehdRhAnR RS 8 el YpPeRRACE 8k s A8y bhe I/ pi pe
with the slide part, and the plate nenber is twisted enlarging the

di anet er wipd¢ e duobadsar memine rplay trcerat iplcathagtihel abranelryspade wianit i n t he
| ower part of the branch pipe thus guiding the branch conmunication cable
and the bYaFRICE er3ildie Johlberm3 it PaMe | ower part of the branch pipe.

This sconfigyratd,an Jrakes id, p&rﬁlﬁ%@#rﬁaﬁ@ 9%838%%86%%%@&%%' nfﬁougid rember

and the branch communi cation ca romthé tpper space eeihe mai n

pi pe to thendomers pactbal akhea bhaneht pidigned Byasph FRLEyNBONEI ng 25 \When a
seal forned of a water-swelling rubber is attached to the outer surface
t he foregolalye guirdee marse s ldolatiat fikeisgahdjrseshebidd wilgds thie Wat er in

the b ipe, it is, ib t irtightly e . the i de menber
aggi n;?ntcébeg%é)g??glwepﬁl %ée?*fﬁlagb?ﬂ’—h%ﬁ?téﬁ@ %érﬂ%ﬁse%gﬁtrl?htﬂet%]ﬂeg%er is a

LB o ST HELS PR R ERCE Ol lf LB prL e, Al ety o e
is made wuchtheatetde abdaticd acommyrineatt O malel euelm&ﬂdmméamqipdﬁgsi on
menber are inserted into the pipe when it is straight and then
part and the branch slide part are aligned with each other and,
in that state the branch communication cable and the branch
tension member are inserted into them, and the guide member is
disposed at the opening of branch pipe thereby holding the

15 members laid in the main pipe in the upper space of inside the
main pipe with the slide part, and the plate member is twisted
enlarging the diameter of the tubular main part and placing the
branch siide part in the lower part of the branch pipe thus
"guiding the branch communication cable and the branch tension

20 member 1into the lower part of the branch pipe. This
configuration makes it possible to guide the branch tension
member and the branch communication cable from the upper space
of inside the main pipe to the lower part of the branch pipe
in a simple manner.

25 When a seal formed of a water-swelling rubber is attached
to the outer surface the foregoing guide member so that the seal
is swelled with the water in the branch pipe, it is possible
to airtightly secure the guide member against the branch pipe.

Instill another embodiment, the guide member is a pipe whose

30 end parts are made of rigid material and middle part is made
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the pipe is placed at an opening of branch pipe making the | eading 5 end of
the pipe project into the nain pipe to hold the nenbers |ai dzéﬁﬁﬁl?ﬁsn
pi pe in the upper space of inside the main pipe, and mddle part of the
pipe is twisted to deformit into a spiral shape along the inner surface
of the branch pipe, and the rear end of the pipe is placed in the | ower
part of the branch pipe 10 to guide the branch conmunication cable and the
branch tension nenber into the lower part of the branch pipe. In this

configuratjion, the.qujd nber, makes it.possjible to guide the branch
comuni ca?ll%oanr%_%lb&eg%%gﬁ%@%ﬁcﬂaggﬁé?ﬁh arPedngb? H S il_ﬁﬁ%arg%grface
of the brﬁﬂ@}ﬁ‘t@ﬂa@ethé%ﬂa%cﬂbbﬁméﬁ@&@@ioﬁrg%ﬂ%ﬁﬂé@ﬁ&tﬂé"%r%ﬂ[:gg@ér{‘é?i | de
menber is formed by attaching one end of a pipe made of a defornable
resilientmemtber izate tlospespdcinve Eh@arnipconhsanberid etradgat andribghwith a

dianmeter slightly larger than the inner_dianeter of the branch pipe and
with its Pt PiBR Pleped 2t oPRre 1ag of Paagehsrrs Ba ke theciPatiaio t he

" B Cub ! 658 2 el oF e AP the
the pitpe Thia " SPoPiRe wi 5 T B R PP e R bR o b

fastened Biidtis endmaandpppacedtat WpaPephbg Af 1BEaRERHA REint®i gmke the
| eadi ng end of the pipe project into the main pipe 25 to hold the nenbers

|l ai d in téredmdiddlsi pert oh blee phper ispatestesf toms et he Itdimapigierand t hen
t he m ddl art of t pipe is twisted to deformit into a spiral shape

al ong thes%%%raloéﬁ ?E@el °f h%”c#\ané?‘?ct? pFB@O&é’iﬁn‘“ﬁF &Pty fRE HearrsaHd of the
pipe in i 0 i Lding 30 the
br anch ol oat oh Bl pe” dnd T he by anch ¢ eraiton mompir ol R 2SR e
2005 Ithe towerideathedirdmheh epanmung caft ibhanghlpifrel thei Srasenfidgiyiaid on

makes it possible to secure the pipe in the branch pipe in an easy manner
by renovitRtttie LBRPortdle fhd¥ehepsritn of the branch pipe. 1In this

configuratiocn, the guide member makes it possible to guide the
branch communication cable and the branch tension member along
the inner surface of the branch pipe.

15 In still another embodiment, the foregoing guide member is
formed by attaching one end of a pipe made of a deformable
resilient material to respective expansion member formed of a
ring with a diameter slightly larger than the inner diameter
of the branch pipe and with its portion cut open, and the

20 arrangement is made such that the branch communication cable
and the branch tension member are inserted in the pipe in a
straight state and the expansion member is contracted to be
fastened at its ends and placed at an opening of branch pipe
to make the leading end of the pipe project into the main pipe

25 to hold the members laid in the main pipe in the upper space
of inside the main pipe and then the middle part of the pipe
is twisted to deform it into a spiral shape along the inner
surface of the branch pipe and placing the rear end of the pipe
in the lower part of the opening of branch pipe thus guiding

30 the branch communication pipe and the branch tension member into
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t he expansi on nmenber at both ends of the pipe making it expand. 5 Wen the
gui de pi pe and each communication cable are laid in the upp

inside the main pipe by stretching the trunk tension nenbere%%amﬁt%ﬁglsl y
straight in the upper space of inside the main pipe, and the branch
comuni cation cable is laid in the upper parts of the main pipe and the
branch pipe 10 by placing the guide nenber at the opening of branch pipe
and tensioning the branch tension nmenber between the opening of branch

pi pe and t.he branch pipe box thus stretchin he branch_.tension nenber
subst ant i%’fﬁ yqs i g%tari%n Pﬁe E%ﬁero%%réjc%g o?orti ﬁ)ﬁa&@ht h&*BFanch Pk, the

bl ocki ng @fntheufdwish hhewsi it bRes1B18w

188 BB AL bRELIARRE y the
comuni cati on cables and tension nenberssis n?nini%eg? Particuegg?g t he

use of thelgpiide amertser manhews bivhesinosialy| teat tafipd el bfatcdnaommumni cat i on
cable in the branch pipe one béaone for each branch pipe, this sinplifies

the oper attOR*RPRISHCE ReMPRE duRgip=Rdd X0t BAtRIRA BRkAfndott tarpand.

comuRpi cati o b I i C f number of - t he branch pi pes,
on thg above%gggckﬁge ?g%g%%ég%¥¥9%§£§h88éﬁ5ﬁ208?588 ?%%1%55¥%H5P§Pat a
pit and airbranchigpieie spaee biromwhidehthBendiansh& o catdiomsatle is
drawn out thus mnimzing the manpower for the operation and reducing the
cost. 25 WEHK &ehisiiongnempde rsuts tdindpeddd phrahghtpipethparpref sdzee i nner
surface of _the.botfompart of a pipe bend formed in the  branch pipe and a
br anch te‘?ffsilgﬁlﬁgn%g? fﬁ%l%lgl@?ol gnat‘f%%ﬁ&@n%CPW@uPHEFHéOBr%W dit si de of

the foregqing sfd % L | age e imcati e in the
aQdng i Y PRl HartRl a¢ethh ﬂgiﬁr'%gp%gér?g?jrﬂ}?@.ﬂsr%{}wﬁgglg}esi ble to

upper part of the 30 inner surface of the pi i pos

di spdfe 104 pdacARR Eh20061taendmiane haicamaupnpeatingnoabtendin dite weper part
even in branch pipes with a pipe bend. Wien the foregoing branch

comuni cdtSo YEBIE Ghe itginggh dension member between the opening of

branch pipe and the branch pipe box thus stretching the branch
tension member substantially straight in the upper space of
inside the branch pipe, the blocking of the fluid flow in the
15 main pipe and the branch pipe by the communication cables and
tensionmembers isminimized. Particularly the use of the guide
member allows the installment of the branch communication cable
in the branch pipe one by one for each branch pipe, this
simplifies the operation minimizing the hung-up and
20 entanglement of the communication cable. Alsoc in the case of
large number of the branch pipes, on the above described reason,
it is enough to place two operators at a pit and a branch pipe
box from which the branch communication cable is drawn out thus
minimizing the manpower for the operation and reducing the cost.
25 When a fixing member is disposed in the upper part of the
inner surface of the bottom part of a pipe bend formed in the
branch pipe and a branch tension member is slidably attached
to the inside or the outside of the foregeing fixing part to
place the branch communication cable in the upper part of the

30 inner surface of the pipe bend, it is thus possible to dispose
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by replacing the lead string in the guide pipe with the branch 5

comuni cation cable and pull in it into the branch pipe from e gy Pe
upon a need of installation of a communication cable in the branch pi pe,
it is not necessary to lay conmunication cables which are not decided to
use and therefore it is possible to avoid wasting them 10 Therefore, the
sane | evel of versatility at worksite as an aerial installation is

achi eved. The use of a lead tug on the end of branch conmuni cation cabl es,

branch tepg ' L ead. strings. makes.the installation of the branch
communi oty on " ab) e AR SR A raRers ER POAn ST MO R and

t hus 15 ipj]i:p@@smﬂtght&]ep%pé kegdd ] ci ency. Moreover, since a lead tug is |left
hang up outside the guide pipe near an opening of branch pipe of the
branch pi pes When wheckrrdaeings babhahi opmohni caniomicdtlicons ciabd tesl It

unnecessary, it is possible to quickl, cope with the need when it arises.
20 Layi n}% r&ﬂ%&ﬁ%ﬁ?#%@ﬁ%@% &%an?yg‘b’fd%é?ﬁﬂ?nWéﬁli bR REEs are

pl aced i nopanahd &cidh the]at l..diyrecti:an;inp_t i i I to
reduce the height of the guél’;1 ecgipﬁlg'lt gﬁahgmlh?ﬁu%ﬁ%n%%cel?e@%%ér\?%\?%n t here
i s a vacarie spack: ipipkhepuppernespade ioktianghde ohhefpi palrime isighi @s a
sewer pipeline and a storm 25 drain pipeline, it is nade possible to place
t he cabl €29+e t Hat tBpaceraw¢molmingd ndéki ngst Mot | nedetbewy | st dldyi ng t he

branch co%g%mrfgé% O:‘Dor?abk S iv%ackgui de g{p Iéj%ﬁjgg or derl%([ f.ashi on
correspondi ng to tHe posreon of 'brafch ﬁeeffel BEFHEP AN R %n
operati oni€asy @k fgee éﬁbfﬂ“ﬁﬁgﬂfﬁgﬂﬁhéﬂ.branCh communi cation cabl es
when installing the 105 25 APRI L 2005 branch comruni cati on cables into each
brandf pi pe. TWeere farkr, ahbh sommirivedt bonveadhtel i sty ngt abkediics as tagbul ar
branch tensi on menber. whi.ch has an, al | owabl e bendi ng radi us
aerial installation is achieved. The use of a lead tug on the
end of branch communication cables, branch tension members,
lead strings makes the installation of the branch communication
cable, branch tension members, and lead strings easy and thus
15 increasing the work efficiency. Moreover, since a lead tug is
left hang up outside the guide pipe near an opening of branch
pipe of the branch pipes for which the installation of
communication cables is unnecessary, it is possible to quickly
cope with the need when it arises.
20 Laying a guide pipe in which a plurality of communication
cables are placed in parallel in the lateral direction in the
main pipe allows to reduce the height of the guide pipe to a
minimwnandtherefore,whenthereiseavacantspacejj1theupper
space of inside the pipeline such as a sewer pipeline and a storm
25 drain pipeline, it is made possible to place the cables in that
space without hindering the fluid flow.
Installing the branch communication cables in a guide pipe
in an orderly fashion corresponding to the position of branch

pipes makes the installation operation easy and free of

30 entanglement of branch communication cables when installing the
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| arger than that of the branch communication cable and di sposed 5 at | east

froman opening of branch pipe to a branch pipe box, it is qﬁfésﬁgﬁiha5
prevent the branch comruni cation cable from being bent and t'he

damaged. Moreover, since the branch conmunication cable is protected by
the tube, its water resistance, chemcal resistance, and 10 rat-proof
characteristics are inproved. Further, the branch communication wll not be
damaged even when conducting high pressure washing of the branch pipe for
cl eani ng Furthernore, since a pluralit f branch comuni cati on

ur Ses.
Cabl os G TR 1D SR & 1w %65 19 20606 BAFEN ¢ he | ayi ng 15 of
the branch CEWN. GO CahkeR: LB LBE DRANEDLPIAGS 1 1S abl £d it 4n

apartnment buil'ding. Accommpdat i ng one end of the e I n a guide pipe
all ows thrdissh thendidie ngmddie Wguidde Hpigparbylsldwdinle iHereMeny waer ushe
| ength of the tube becones insufficient, and therefore the 20 stability of
wor k execkRTIRE thannphaved Bt s chr edmeenbee Hbel cafde defralidresfigh

accuracy in.length of the tube. Mking the tube, slidable . at |east with
eapedy ) it O oAt bRt T (Cor e T 5l e TR SR P Ixi ng
nenbers) @and s dbsR9shRItE Herdiedthg HERRahehi Ao@mbh P2 bESE Qf It anch pi pes
25 allows to install branch comunication cables by pulling a tube into a
branch pilpeing theout goldadihegradxcelsndgedce on the tube and wi thout damagi ng

t he tube and_t he branch comruni cati on cables. Since a guide pipe for |aying
communi cat i oMOEEBIVES - hakn Eh tRENFRIFMEARRUPSFAF ASE AR g 8 BFAHeatady of

o anch CATERLAD, 3 Spgs denaia onide S AR AET
the qot errgi-gimietr Mfarddie A1y ceaminpeatrean cablhet ! Hife RASSIdHN € tO
prevent the disarrangenent of the branch conmmuni cation cabl es and the
communication will not be damaged even when conducting high
pressure washing of the branch pipe for cleaning purposes.
Furthermore, since a plurality of branch communication cables
are installed, it is pcossible to readily cope with the laying
15 of the branch communication cabies in the branch pipes installed
in an apartment building.

Accommodating one end of the tube in a guide pipe allows
to use the tube in the guide pipe by sliding it even when the
length of the tube beccmes insufficient, and therefore the

20 stability of work execution is improved and the production does
not demand a high accuracy in length of the tube.

Making the tube slidable at least with respect teo the holding
members (correspond to guide members and fixing members) and
disposing the fixing members in a pipe bend of branch pipes

256 allows to install branch communication cables by pulling a tube
into a branch pipe without placing excess force on the tube and
without damagiﬁg the tube and the branch communication cables.

Since a guide pipe for laying communication cables has an

enough width for installing a plurality of branch communication

30 cables depending on the corresponding branch pipes, and also
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branch | ead strings accommodated in the guide pipe. 5 Since there is one or
nore partitioning plates provided to divide the inside of t ‘yﬁq %Woge

t he branch comruni cati on cables and branch lead strings to bée i1 nstal in
a plurality of branch pipes can be arranged in an orderly fashion w thout
bei ng damaged by intersections and entangl enents. 10 Form ng a gui de pipe
with a dual structure of an inner and outer pipes nakes it possible to
install a trunk conmunication cable with a |arger dianmeter and a branch

conmmuni cation cable . with a s er.diapeter into the. sa i de pi
Uhereby TS tY R O L R T TR N
communi catio:caRle cLAKLAGASbANCABI @) Mndey goaund1pl peljAecendhatel or e,
the present lnventlon prOVI es a OM/COSt aylng operatlon O

comuni catisar cabjesevi t hout hesimng reche orvemdn el 1o obeblaad aald ows: a rapi d

construction of a conmunjcation cable netvvork 5| nce it can |lay each
comuni cRFFFRk aftas | H I HE o EeE O Ghisite dmimBs pes by

tensi gni ng as&%‘é’%ktBSPé'fé‘ o%%”@%rmoéé’ a215cﬁp%' '1 %ggﬁagegmgﬁox}i &S hod for

| ayi ng conmmuni cat’i on cab I'n an FOUH erern one or nore

branch pipesiadrarchnefitiel comise r@iii@eDb&@eQOﬂﬁérwﬁi@@q heinmeen Qitisomnd  the
communi cation cables are laid through the main pipe and the branch pipes,

char act erdaelded mrcharanghplesdl $tyings Fﬁcghlesﬁnéhgtl&eﬂoi\neﬁl anlgatadigrt it ensi on
nmenbers ncI udi.ng .at | east. one each f a trunéﬂﬁf nmenber, and a

branch t | d%‘?‘ éPesaF@ndkP%;?o‘s‘?d‘%ﬁ g &7 of R I bl e | ai d

in the ngl larﬂgl:g} AP d n a branch pipe,
t he tensmnma erscgeln93| elnt e | engt vmsergclrectlon W th
respdadt to eaohnmdewnungechde qnipeakblieh anduiheytmadiure of an inner and

outer pipes makes it possible to install a trunk communication
cable with a larger diameter and a branch communication cable
with a smaller diameter into the same gquide pipe thereby
restricting the height of the guide pipe and facilitating the

15 communicaticon cable laying design in an underground pipeline.
Therefore, the present invention provides a low cost laying
operation of communication cables without using a conventional
robot and allows a rapid construction of a communication cable
network since it can lay each communication cable in the upper

20 space of inside main pipes by tensioning a trunk tension member.
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comuni cation cable is inserted into the main pipe and the branch pipe by

drawing in the trunk tension nenber placed along the trunk cgmﬁaéd
cable fromone pit to the other pit within the main pipe and e branch
tension menber placed along the branch comunication cable from said pit
to a branch pipe box through the main pipe and the branch pipe, and
subsequent |y each comunication cable is laid in the upper space of inside
the main BEAL™By tensioning each tension menber thereby stretching the
tension nenbers inserted in the nain pipe substantially straight in the
upper space of inside the main pipe, and also the branch communication
cable is taid ih tmethednchor pilaying sushmaumazattiat idaklsepr eMented from

DeCor S pheeS8 i L SBLAG W IIE LT BRI LISEL S 11
under gr ountiaREheritie facoorai mginoﬁga: nmcfnhsem?aﬁ&gi (Zabeixg%rll_l géggatgggh i pe
Do R BT R LR oG, LI 080 AT 00 St
bt B R
2écIP§iggtPgdc g'%\%%hgﬁgfggfgpﬁf "S%Fﬁnﬁ ét TR B AREHT tIhsitERSHORDer to
be i nsertreeimbers he ibcdmcing e bremehesnef tabhomst k%i %EH?E g%ﬂ%gggn?ﬁgbg][
the branciiBe. £4%1 fe AR Tb BE1= 400 THETREEnod thorc) S IR, cORRDR Sat | on
cabl es i rtramk undemgndwad ipnpetaiite adedidi ng tens! aiatnl, pghar agierbzed in
that at lbei.aasl{cﬁ)n%o?man%?li%fatti%% Cga Qi Clae'{ljc?n i(rzlab!aesbz?a?r(ljch pipe, the

tension members being slidable in the lengthwise direction

with respect to each communication cable, and then each

communication cable is inserted into the main pipe and the

branch pipe by drawing in the trunk tension member placed

along the trunk communication cable from one pit to the

other pit within the main pipe and the branch tension

member placed along the branch communication cable from

said pit to a branch pipe box through the main pipe and

the branch pipe, and subsequently each communication cable

is laid in the upper space of inside the main pipe by

tensioning each tension member thereby stretching the

tension members inserted in the main pipe substantially

straight in the upper space of inside the main pipe, and

also the branch communication cable is laid in the branch

pipe in such a way that it is prevented from becoming

loose by tensioning the branch tension member inserted in

the branch pipe.

2. The method for laying communication cables in an
underground pipeline according to claim 1, characterized

in that the branch tension member to be inserted in the
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tensi on nenbers are inserted in a guide conduit, both being placed in

parallel so as to be slidable with each other in the |engt h%@gpﬁiy_%oison,
and the branch conmunication cable and the branch tensi on nenber branch

off to the outside fromsaid guide conduit at a position on the guide
conduit corresponding to an opening of the branch pipe to the main pipe.

5. The nethod for |aying comunication cables in an wunderground pipeline
accor di ng°t8NENaPAPE, 16hadast dri &6 trwnkhdension assiber rentiey Twisi a

cylindricah taeEMmAnd Phge GRMUNLAN 1Y YR 5 d in 1he fLension
menber so _that the c%n%unicatig% cagle i's sligg§%?ﬁ%H%héq<§%ﬁ Wse

di recti on®%hi ERer BEprek PéPehEot Bhei Bainepbee: 6. The method for | aying
comuni cation cables in an underground pipeline according to claim1,
characterized _in that the tension nenber is a string-like body or a
strip-1ike body-andThhemebhntinifest Leniogblcemngnpaatipnl@@bdeds iAPRIN. 2005
bound to §hEe1&8RSHLLH arn nal | .ow I thereon,sq _ that, the
connunicagio% gab?e igﬁg%ﬁ §%|59?%§§ﬁ§9?§ﬁ§tﬁﬁﬁgép gfré@ﬁﬁﬁ?%ﬁﬁ%?%%spect
to the tehdi hakerded . branThe teptsiod fiemberyi hg bemimiaatddninak/hes in an
under gr oungd, pipeli rging ' characterized in that the cross
section of ?he.t%nggoﬁgégﬁggg é%ﬁ%ﬁ%?%pqéﬂeat??§§d€%85§oﬂaW?W €4 LRape

i ncl udi ngb@ tphdeinpthet maionpiger ett koposithoas carsebpbadtingl by Ynshape, a

S“bSta”tiﬁéﬂiﬁ{%ﬂiﬂ?P& Wa&%@@?gé%ﬁtﬁ% Wshape and a conmunication

cabl e of e co ni cation ca 5 & 'space of the tension
menber so that the comrunication cable is slidable with respect to the
tension menbery  the method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that at least one each of the communication cables and
tension members are inserted in a guide conduit, both
being placed in parallel so as to be slidable with each
other in the lengthwise direction, and the branch
communication cable and the branch tension member branch
off to the outside from said guide conduit at a position
on the guide conduit corresponding to an opening of the

branch pipe to the main pipe.

5. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that the tension member has a cylindrical form and the
communication cable is inserted in the tension member so
that the communication cable is slidable in the lengthwise

direction with respect to the tension member.

6. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that the tension member is a string-like body or a

strip-like body and the communication cable is partly
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8. The method for |aying communication cables in an underground pipeline
according to claiml1, characterized in that after |aying thezéﬁx I}éﬂﬁg on
menber and the comrunication cable in the upper space of insrde the maln
pi pe by tensioning the trunk tension nmenber, an arcuate or ring-like slack
prevention nmenber is inserted in the main pipe, and thereafter the slack
prevention nenber is expanded in dianeter to press the trunk tension
menber anbountetor dite demwmiwne atene rc allleowdga simd d ddnethavddn sur f ace

of the mai i . ; h faor .l aying.co ni catiqgn cables in an
undergrou% agiggﬁi%8m§ggég§%ﬁ§%tga%ﬁ§iéﬁl%%ﬁéﬁ%&ﬁé?%fgﬁ“i?PQ¢hﬂl%ﬁter

i nstal |l i ngirhetiensiwbhhneabpecandot hke tenwuohcatibarcable into the nmain
pi pe and the branch pipe, a guide nmenber is disposed at an opening of the
branch pipe to the nain pipe to nmake the conmmuni cation cable and the

t ensi on menber 7ski r Thar mehdotih€oar eaydinge comnubeaeatbnl 1313 «25 iAPRL 2005
t he openigngL Ehe ranch .pi pe. 10. %he met hod for | aying comruni cation
cabl es i n"&A° - GhARPYr SUkE PiFel FARCLEIE ditfg PN aitm FhatRGEdid&ded in
that afteini nabal Ity thest eBstonofedTertiandeéhei of ORBHBLGAtd L iGRRl e i n
the main ppLpe and .t br anch pi pe, fl exi bl e and shape retaining pipe
havi ng a ‘g#aﬁetrelrglcgﬁﬁcfci:‘érh?ﬁgﬂgt Re STAREr dIAHAEI9 7 PRBCHr QRER Pipe i s

i nserted omet helifewdlorpi peush thal the kyanchntGenyni cgtipa,sabl g and the
branch tensiog nfnbﬁgy installed in the branch pipe are cl anped between the
inner sufFREEED T2 heY brafCAPHir péhd® t FEPSERETi8ddvadt YiaRheangi ge. 11
The et hogofuatinl eyt Hgn CEABUBI &t itie CakthRsnidh@bn cables is placed
in the space of the tension member so that the
communication cable 1s slidable with respect to the

tension member.

8. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that after laying the trunk tension member and the
communication cable in the upper space of inside the main
pipe by tensioning the trunk tension member, an arcuate or
ring-like slack prevention member is inserted in the main
pipe, and thereafter the slack prevention member is
expanded in diameter to press the trunk tension member and
the trunk communication cable against the inner wall

surface of the main pipe.

9. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that after installing the tension member and the
communication cable into the main pipe and the branch pipe,
a guide member is disposed at an opening of the branch
pipe to the main pipe to make the communication cable and

the tension member skirt around the area directly beneath
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under ground pi peline according to claim1, characterized in that after
installing the tension nenber and the comrunication cable i i i pe
and the branch pipe, the branch tension nmenber and the branzzl%f"’gm"’r\‘IE 2008
conmuni cation cable at an opening of the branch pipe to the main pipe is
gui ded fromthe upper space of inside the main pipe to the upper part or
the I ower part of the branch pipe by neans of a guide nenber disposed in

t he openiﬁgeoﬁpﬁﬁéngrQﬁchhepbpéPChnéiphe branch tension nenber is tensioned
so that the branch communi cation cable is laid along the upper surface or
the | ower surface of the branch pipe. 12. The nethod for |aying

comuni cati on é8bl e$henmgthodndergricyid gpiqeatiniung cacdardiaadpltes clraian 9,

character,z i at_. . qQui d includes. a trunk slide part

proj ecting ?%fgk?HéBngF%Q%fpggf%%%??ﬁgﬁ%rgﬁbhc%?%% ghd “ qﬁ%ﬁi?%ﬁ%ﬁﬁ(ﬁ ng
menbers ténbethatd aftehe mmshaplipey ankle atdmanoh shémieempardnd ortisd i dably
hol di ng . 1 5.APRILL 2005 laid in_the branch pipe. 13. The
met hod fgggﬁﬁgﬁﬁégEgﬁ%u%%?égi&ﬁ-Eﬁﬁﬁé%a%% %hpeuﬁagrgpguﬁﬁﬁﬁﬁaﬂﬁ%ﬂ?'
accordi ngat of =il &, aghiar abbpei zedtalmindatpidecuhabliageyh i niffanealed | Xi ng
nenber is ned ,in e end of the i de nber on the inward side with
respect t%ﬂg%gg rgﬁgﬁlp%ES iﬁn%?gtéggﬂ%ﬁﬁ?rtﬂ éﬁFébgganEQIiBHP?chsfixing
menber i siespandéd and pthssedmgathst pibke ismer thanf acend®f thedaranch
pi pe so that the ide nmenber is_secured to the branch pipe. 14. The

net hod fo?grp%‘ﬁl%‘@gg%%unic i%n 8861 esFh aRT3Rfber g’i%‘i‘ﬁﬁogi p&STher

accor di nginstgl bedn 12, thhabaehehi pege amret Ratmpbe guitde bR igRRSI sts of

a tubularg TRr0cRagk Y1 9. 38h 9 DK ST R PALk AN & SURPOLE RALY for

pipe.

11. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that after installing the tension member and the
communication cable in the main pipe and the branch pipe,
the branch tension member and the branch communication
cable at an opening of the branch pipe to the main pipe is
guided from the upper space of inside the main pipe to the
upper part or the lower part of the branch pipe by means
of a guide member disposed in the opening of the branch
pipe, and the branch tension member is tensioned so that
the branch communication cable is laid along the upper

surface or the lower surface of the branch pipe.

12. The method for laying communication cables in an
underground pipeline according to claim 9, characterized
in that the guide member includes a trunk slide part
projecting into the main pipe from the branch pipe and
slidably holding members to be laid in the main pipe, and
a branch slide part for slidably holding members to be
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supporting the branch comuni cati on cable and the branch tension nenber,

and a tubular rotary part having said branch slide part and § h@#@ﬁ@bos
fitted with said tubular nmain part, wherein the support part and

branch slide part is aligned with each other to hold the branch

comuni cation cable and the branch tension nenber, and then the guide
menber is placed at the opening of the branch pipe holding the nenbers
laid in theigain phpebranchheippper space of inside the main pipe with the
trunk slide part of the tubular main part, and then the tubular rotary
part is rotated with respect to the tubular main part thereby placing the
branch slide pagt ifhehmetbogr fopaltyahgt hemhuanchtpope ca®lehatind hey branch

conmuni ¢ b and he br anch enS| nber re uided into the
| ower a§ﬁ8€r9%8u% ﬁ&ﬁe HE AB5° %ﬁogﬁf rﬁ%Qﬁﬂﬁﬁﬁﬁ%%%4on
cabl es |nlanthahdergumabdepcgehndelae¢oﬁdkﬁ@gt@e@b@mﬁubZhaQﬁﬁﬁﬁ££6ﬁiZed 112

0 25 APRIL, 2005 in t t he U|de consi ts of a pipe, body . forned of
~a plate n%n%er é 6? %P f??ndmﬁggﬁp & F ft | FyWahdj ekt Hidd edges

of the plaeep@evbero sth@lablmnmt rpg@@hlnowestaaa ftrarede bt Ruadyienk slide

part and a support in one end .and a br h slide part in the other
end, Wne?%f g‘gﬁ}(&ajs gbéFngéFPFLb&r‘fd 1S FRR P gergapredaraigstgned

with eachtiot henra hoberihe brangte CBREHBhC i sealle anght hegianch
t ensi on %Egr and the ¥|de qgnber is placed at the opening of the
branch pi'Pp mbkeSTREE ST rnkE Bl tPHRRd the nenbers laid in the main

pipe in the upper space of inside the main pipe, and then the plate

menber is tws andi di aneter and placing the branch slide part
in the | ower ?Fﬁ@%&ﬁ%c OBI @ylng communication cables in an

underground pipeline according to claim 12, characterized
in that the guide member consists of a tubular main part
having said trunk slide part and a support part for
supporting the branch communication cable and the branch
tension member, and a tubular rotary part having said
branch slide part and rotatably fitted with said tubular
main part, wherein the support part and the branch slide
part 1is aligned with each other to hold the branch
communication cable and the branch tension member, and
then the guide member is placed at the opening of the
branch pipe holding the members laid in the main pipe in
the upper space of inside the main pipe with the trunk
slide part of the tubular main part, and then the tubular
rotary part is rotated with respect to the tubular main
part thereby placing the branch slide part in the lower
part of the branch pipe so that the branch communication
cable and the branch tension member are guided iﬁto the

lower part of the branch pipe.

15. The method for laying communication cables in an

underground pipeline according to claim 12, characterized

112 4




so that the branch communication cable and the branch tension menmber are
guided into the lower part of the branch pipe. 16. The met hogs PRIl 22005
comuni cation cables in an wunderground pipeline according to claim?9,
characterized in that a seal formed of a water-swelling rubber is
attached to the outer surface of the guide nenber making the seal swell
with the water in the branch pipe so that the guide nenber is airtightly
secured t &% A& dleh Prigle membemn cortides o 4@1@@ leotyrufid craed 0ot cabl es

in an undergravsd mmeds n%ﬁC%%&%ﬂg 0rGh i 11 hay aCES 'ZJ? tt' ”gthgt
the guide nenber is a pipe, eac of the pi ei gi
mat eri al , afiﬂécﬁp&dlsédﬁaﬁd%fs iaf rig‘—aﬁeﬁjén@ﬁb@ d%]fmab]m eﬂxmléac&mt

mat eri al , o@ndrt hend biraReERACoMLNI gati on cabl ey 8Nl ngh lension menber
are inserted in the pipe in a straight state Shd %)& i PEFL I aced
at the opBAfkgi6f dfe Gl}"r%n%fhdp@pbrﬁﬁkhngllﬂheplae‘adlmgtéfred cﬂfhdmeerm,pe

project | pharbhg mmisy pélpﬁpé& L33:0 28R, Lq%??én&?' g peRer g alc in

the main pipe in the upper spac i nsi he main
part of tgélﬁﬂﬁé “Ils}:ht viatledodbeor ionghdld i hhe a)rsimchalccsdnmpﬂcaiiﬁlrtglthe

ner Syt EgBeeOuthy el neap A hepLep! 20 of {06, BB L I aced

in the | ower part of anch pipée so
cabl e andlﬁhé’lﬁﬂﬁﬁbkﬁ& ehBeowpemdmigeroar ehguibted chnty gehet b omakepatie of t he

indor g buna sl pe e BEEETHe1S’ Hh®Y baes T R A S T KR dtme gui de
menber coRBfStUPRSr asprpe e iokide dtd’iee)r mahhe pisé) i enid meheni alhe each
end of thgrpipe,baing 1E'%%9sESép%%b tgt%nd%é %%%Eogng?p %Elngbe
eXpanSIOnthe branch slide part in the lower part of the branch pipe
so that the branch communication cable and the branch
tension member are guided into the lower part of the

branch pipe.

16. The method for laying communication cables in an
underground pipeline according to claim 9, characterized
in that a seal formed of a water-swelling rubber is
attached to the outer surface of the guide member making
the seal swell with the water in the branch pipe so that
the guide member is airtightly secured to the branch pipe.

17. The method for laying communication cables in an
underground pipeline according to claim 9, characterized
in that the guide member is a pipe, each end of the pipe
being made of a rigid material, the middle part of it
being made of a deformable resilient material, and the
branch communication cable and the branch tension member
are inserted in the pipe in a straight state and then the
pipe is placed at the opening of the branch pipe making
the leading end of the pipe project into the main pipe to

113 o




menber being fornmed of a ring having a dianeter slightly |arger than the

inner dianeter of the branch pipe, its portion being cut opeps spHi] t3tR)5
arrangenent is made such that the branch comunication cable and the
branch tension nenber are inserted in the pipe in a straight state and

the expansi on nmenbers are contracted with their both ends fastened _
tenporarily and, in this state, the gui de.ment?er is placed at an opening
of the br&RfeK filfe Relara tavkd imathagmend ofpehdrpitpe Fxé%pmtSpamOazgeof
mai n pi peseholding t rsaslaid.nt L pe._i er. sp

i nsi dg ?hgfn%ﬁlg%pe%%gtpﬁeglkﬁé taé%poér}g r%#g%{?%n ﬁ(ﬁgop thtgpex%h%%l on
nenber at 1fhetViderdhg daf@wiing hetpijpetd s ar e?phﬁehbt@a?(egllbngxpamt .
ressing k f inst i r of t ranch pi pe, an en e
T ddi e part of Chatatee s T SR Th BEFSr PP TREo Aot BrRioSNaYe ol ong
t he i nnerPéBef doe plachd Bmanche pilp@erplh;a::rmgofhe:rre?abzgﬁzm& ?%ip?e$OP:| in
the | ower t i f. _br.anc i.pe,..a ur.t her e te

f ast eni ngtﬂg? Fﬁtee %E%gﬁgﬁp%%hﬁn%r?%ecra%altont & #@a@r‘éﬂ&h& Ruangh pteel?%“?r} el eased
to meke imemkpandreressilag insel thaghbwst phet 138 Oh@SoARREL BDPS. i nner
surface of the branch pipe, and thus the branch conmmunication pipe and the
branch tension member are guided into the |ower part of the branch pipe by
the guide nenb8r. IBe Aetrbblodokoll akadyighgoranmidagabnoragaklses i kan

of the undErCEBERUAT: pURIERE PEPEHEEL: Bnd e e wctarzed | L L

under gr oubd pihged | hee entieledi ngmbepmddies itRisn PEPS, Hhse alnddeass s one- branch

pi pe bei&@f@£ﬁ£ﬁf§drggglgégg]EQ eg%g ,még%ﬁxgﬁ rggtggebg&gge%eing
fixed respectively to an expansion member, the expansion
member being formed of a ring having a diameter slightly
larger than the inner diameter of the branch pipe, its
portion being cut open, and the arrangement is made such
that the branch communication cable and the branch tension
member are inserted in the pipe in a straight state and
the expansion members are contracted with their both ends
fastened temporarily and, in this state, the guide member
is placed at an opening of the branch pipe so that the
leading end of the pipe projects into the main pipe
holding the members laid in the main pipe in the upper
space of inside the main pipe, and then the temporal
fastening of the expansion member at the leading end of
the pipe is released to make it expand pressing itself
against the inner surface of the branch pipe, and then the
middle part of the pipe is twisted to deform it into a
spiral shape along the inner surface of the branch pipe
placing the rear end of the pipe in the lower part of the
opening of branch pipe, and further the temporal fastening
of the expansion member at the rear end of the pipe is

released to make it expand pressing itself against the
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pits, characterized in that high-strength | ow el ongation tension nenbers
are inserted in a guide conduit and arranged to be slidable 2§§?RIL %005

I engt hwi se direction along a respective trunk comunication ca t
conmuni cation cables, laid in the main pipe and a respective branch
conmmuni cation cable, of the comunication cables, laid in the at |east one
branch pipe and the branch communication cable and a respective branch

t ensi on nenber, ohrfies hiogh- tBéremgiz’i‘cﬂ opHiekongahd ot HigNstas MErdIes]s, are
taken out __from.a gortl on.of th €9 %ge condwt corresponding to an opening

of the at “PERSFLEREIBPankhPEi paRdantPs oRFaRCD neh®RF1eR 1% y 3 ached

to an out guigedi phepy tak ﬂb@ferglyia&& eENdHd PBramiPPitgeo b £ AL SRoNE ng to

t he openin f the at | east one branch pipe, the branch comruni cation

cabl e and™ gﬂg Fespectl ve branch tension nenber being attached to a portion

of the guide conduit corresponding to an upper part in the at |east one

branch pi pe, aiﬁ thereafter {he gw de conduit is drawn in fromone pit to
ro

the other pit uGh METoshi FODi peYLREr SMIEGATG I EHeles r dAk an

comuni cath@drgabligdangi ge L €88ECtINEr& I HNK-dRASA O+ DS 3 10f s thE o
hi gh- st refgﬁa |.ow el ongation tension nmenbers, fromsaid one pit to said

ot her pit oddh Eh@3ifl _BiBe RBRI thoousdREPHOPNPe RiMElHn® drdwiaty in t he

branch copsustcatnen wedien angiphe r&‘spe@&éveu%a%?oh%s'Qﬁﬂ&%%r from
the one pit to near the opening of the at |east oné branch™ pipe in the

mai n pi peSXhFdiRentEAB BPQn@HlﬂeE’PéPGm Fefbat lgpste@nsedranied des ng of

the at | egsin nBrEhéH@H @ﬂ¥3ﬂfbmF%ﬂéeﬂaﬂﬂ FEB@‘%OH% ﬁ@tgﬂp%é%%ée%!aC'ng
t he gui de e in the opening of the at Teast one ranc pi pe at the

sane tinelhhd &rhz%iﬁaﬁ&eirﬁzteﬁje brarfdretcofdtihr ebreoatl adlow-sidndad ion

tension members are inserted in a guide conduit and
arranged to be slidable in a lengthwise direction along a
respective trunk communication cable, of the communication
cables, laid in the main pipe and a respective branch
communication cable, of the communication cables, laid in
the at least one branch pipe and the branch communication
cable and a respective branch tension member, of the high-
strength low-elongation tension members, are taken out
from a portion of the guide conduit corresponding to an
opening of the at least one branch pipe, and a guide
member is slidably attached to an outer periphery of the
guide conduit in a portion corresponding to the opening of
the at least one branch pipe, the branch communication
cable and the respective branch tension member being
attached to a portion of the guide conduit corresponding
to an upper part in the at least one branch pipe, and
thereafter the guide conduit is drawn in from one pit to
the other pit through the main pipe thereby drawing in the
trunk communication cable and a respective trunk tension
member, of the high-strength low-elongation tension

members, from said one pit to said other pit through the

11%



respective branch tension nmenber, and finally the trunk tension member
between the pits is tensioned to stretch the respective trunks Wi§i Sbos
menber substantially straight in an upper space of inside the nain pipe
thereby laying the guide conduit and the trunk comunication cable in the
upper space of inside the main pipe, and also the branch tension nenber is
t ensi oned between the opening of the branch pipe and the branch pipe box
to stretchaihe ¥pmchnd embson drendery substtdrd i ﬁlrlayllcht _rcacbrginjinidhbﬁitm lﬁpper
space of ,LfsLd e I t._Qne branch pipe thus |aying the ranc
cgrmuni ca?%g%carﬁ; Fﬁgt ﬁ%asg)ﬁﬁ%rl%sepa%rea%?ﬁi %ﬁn&ion‘[ H@g%}?‘%ﬁc%rﬁf“pe&azo. The
met hod f oenéayiriy tommeaircath®nopabliag iof atheunder rosind opepalddie-h

accordin clai or..19, . characterjzed in that fixing nmenber is

di sposedg %B%nk%ugigéer rr|{63‘aiLrnt pajcﬁea(ce%?éaﬁh?ﬂngbesﬁﬂrﬁggg JFEREIR IRt of a
pi pe bendplaceddneart heeboannhnpi pé ahe taltg lléra%&cfbﬂeem:?:!a@fth rﬁlﬁéengrig S Chat
sl i dabl ed to_an inside qr an outside_ of , sai i Xi.ng nmenmber so a
t he braxcﬁs%g%HPc§ngn G ati Bl PHPARI Hlﬁﬁénapﬁg_ﬁ A CCa A FEER t he

i nner surimacehef opthéngi pe bﬁadatZIﬁaétrr%hI&O%rfawcH @)L’Llpigg aQ:Ohf’aHé!“sfa%Ielt ﬁnt 116
cables in_an underground pipelin aving one qQr nore branch pipes a

0 25 APRI ’f_l%o%ngrggéﬂl%f EFrghlea%ﬁﬁinﬁlhpi BugdSetdCre Fabdenedd Fihes, the

met hod cheeasctetlzed biriantcthlatterﬁsgd)@h-rr&frd}:ﬁig éhah@wgfigﬂtaqulqatm@ lttrrtgl@l?{ht _egzi on
menber is_inserted in or attache to a guide conduit along a | engthw
directi on" oSt m&@?’ﬁ’& dEHREY 5RE Piteadist e ided epPasitagtah | east
one comurheateéspecabve pragki §6hBUohNmbheeuNERbSrantd a10kPelias ghs

' t hwi s irection in
acconnndq&$dahnu%%%r|%p ce of gnside the main pipe thereby laying

the guide conduit and the trunk communication cable in the
upper space of inside the main pipe, and also the branch
tension member is tensioned between the opening of the
branch pipe and the branch pipe box to stretch the branch
tension member .substantially straight in the upper space
of inside the at least one branch pipe thus laying the
branch communication cable in the upper space of inside

the branch pipe.

20. The method for laying communication cables in an
underground pipeline according to claim 1 or 19,
characterized in that a fixing member is disposed in an
upper part adjacent an inner surface of a valley part of a
pipe bend formed in the branch pipe and the branch tension
member is slidably attached to an inside or an outside of
said fixing member so that the branch communication cable
is placed in the upper part adjacent the inner surface of

the pipe bend.

21. A method for laying communication cables in an

underground pipeline having one or more branch pipes that
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the guide conduit in advance, and after the guide conduit is laid in the
mai n pipe, the guide conduit is disposed in an upper space i PRf ogRI N
pi pe and substantially parallel to an upper inner surface of e main pipe
by tensioning the trunk tension nenber in the main pipe, and then at

| east one of the comunication cables to be laid is installed in one of
the one or nmore branch pipes to provide a branch communication cable, in
such a waprehgh offfe faton eashabheptpanorneatriuonedalletwieend s i nite t he

branch pi mt i candui t by ropriatel.y. replacing the |ead
string as@%glﬁg?ed C?vlfnatIﬁal.gtt%!grlgw de ILr(%ongfgll I%’wi th t é}sgt S;%g%lf;_tglne_fow
comuni caglongsébbe, trhek beasdbncowmbeircdtsi dmsealtlerl not deidagddatsdal | ed

Communi catror? cdBPaE | TR UnddPaPouhd B El M he°acEar e TR 006l dit 21
wher ei n tgeidbrmmﬂdqﬁqmaasdoaelﬁadwgtbipgnmbﬂwfmpia¢&m@sat(mﬁﬁ§mter;zed
the gul de Bondi i LS TeltndiTa g o PoSERACA N The T4p OPIRFE Bishcn
pi pes, apifpehénet hies gucdemmoddtitl iism | ahd iTeddiewiRi) Qipecendn tihe brg“g?
Const & ob38ndCBPEn b bd il R attes | STFRG: ARPedtiAca GBI ng one
of the tue daidoie bhanshipi pépei nthbi ehiide @@mﬂam'rtcelt;i ﬁﬁgﬁ aiéﬂl7str2?ng
ﬁERLfagggg%?nf ég%pggg%%Jggg?%ae?g Q?ﬁ_ma ;gﬁéﬁggﬁgﬁnﬁﬁ@?%ﬁﬂfﬁ@éld?amn out
to a branparpipelbax amd tpeerotheicenguefathe deadhst hidig i sigenmgcted to
the at | eaghs; SRERNTCRLANENAFOTINYICA AP & ANd Lhen Lhe end of the
then at least one of the communication cables to be laid
is installed in one of the one or more branch pipes to
provide a branch communication cable, in such a way that
the at least one communication cable is drawn into the
branch pipe from the guide conduit by appropriately
replacing the lead string associated with the guide
conduit with the at least one communication cable, the
branch communication cable not being installed until

installation thereof has become necessary.

22. The method for laying communication cables in an
underground pipeline according to claim 21, wherein the
branch pipe is one of two or more branch pipes,
characterized in that first one end of the lead string is
taken out from a portion of the guide conduit
corresponding to openings of the two or more branch pipes,
and then the guide conduit is laid in the main pipe and
the branch communication cable is laid in one of the two
or more branch pipes, and at 1least a second branch
communication cable is installed in a remaining one of the

two or more branch pipes in which no communication cables
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| ead string which has been taken out in the branch pipe box is pulled
thereby | aying the at | east second branch comrunication cablﬂ-’wﬂ,r\g{_ dmst
the remai ning one of the two or nore branch pipes through the gui dé
conduit. 23. The nmethod for |aying comruni cation cables in an underground
pi peline according to claim21, characterized in that after the at |east
one communi cation cable and/or the lead string are inserted into the guide
condui t apde oré dmcstaflltete lreashishr angraiys ttakenmout efid o8Ya tper tliceni of the

gui de congui oryespondi ng tQ openings of two _or re branch pipes, the
gui de congg% mﬁs Jf%i gﬂlar?etcﬁeaﬁai ﬁgf)i p eWtﬁgonggchrW%atqn@n cabl e
is laid ibratchepipeonad dfs tdrawnvowt t®re branch pipesboanénidhamheone end
of the | string pl aced .at. the opening of one of the branch_pipes is

t aken outg€§e5 br' n@% %ﬁﬁa%ﬁ%ﬁeﬁﬁf%ﬂgI%gs?oﬁnegE%%nHObFQﬁcﬁtc&ﬁﬁﬁﬁication
cabl e of $éeoxdnhmancht communabhesohschbital kad thea taBBEAdEL fOftHiche two
or nore rapch._pi.pes i.n, which communi cati on cabl.es are not yet installed,
in such a vay Fﬁ&ﬁgﬁhéﬂgﬁﬂgngaﬁr FER 16@ﬁﬁﬁn?€5tﬁ8n*Héblgr?§CEoﬁﬁ@@ted to
the ot herbexndief giEled eatesthbi/ng sihgonenendtof1de: | 8adoslir bRGnhi ch has

been taken out,to a bran pi.pe box_is pulled laying the second branch
comuni cat PBRYEEBR P S?gE3a§fldﬂb %?a§ﬁethﬁeﬁﬁmﬂi§1Q% e Phothe more

branch pipes ¢hrasgd bHgncigubise £ondtbigh tiee paneh cammni cation cabl es
not bei ng inséflle unti] installation thereof has becone_necessary. 24.
The met hod for“fayi CBAMTTE cBPT oh2 ¥ABE e SOMHUBACAEBON 26alPRE L 1R06S

under gr ounedgr gedumne ggp@nﬂhegab@o@axn@ne;cpfcpéﬁh MB122 ch@ragdertBgHei N tWo
or nore byanc i pes branch off_froma main pipe, of the underground
§€ugggar the at least one communication cable and/or

pi pel i ne,*toh
the lead string are inserted into the guide conduit and
one end of the lead string is taken out from a portion of
the guide conduit corresponding to openings of two or more
branch pipes, the guide conduit is laid in the main pipe
and the branch communication cable is laid in at least one
of the two or more branch pipes, and then one end of the
lead string placed at the opening of one of the branch
pipes is taken out to a branch pipe box and at least a
second branch communication cable of the communication
cables is installed in a remainder of the two or more
branch pipes in which communication cables are not vyet
installed, in such a way that the second branch
communication cable is connected to the other end of the
lead string and one end of the lead string which has been
taken out to a branch pipe box is pulled laying the second
branch communication cable in at least one of the
remainder of the two or more branch pipes through the
guide conduit, the branch communication cables not being

installed until installation thereof has become necessary.

24. The method for laying communication cables in an
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between pits, characterized in that a high-strength |ow elongation trunk
tension nenber is inserted in or attached to a guide condui tzﬁhﬁﬁﬁﬂioos

| engt hwi se direction of the guide conduit, and the trunk tensSion nenbe
tensioned |laying the guide conduit in an upper space of an inside of the
mai n pi pe and substantially parallel to an upper inner surface of the main
pipe, and also laying at |east one branch communication cable, of the
communi cathdargabliad, pipeltihe tawoafdinmef etd)ra%mﬁhoﬁépes whiagGhsare gy need of
conmuni ca%bon abl e installation %d at least t remai_nder of the

Pon e’b]ﬂé]’s,nt "Be 95ai BPES e raﬁ@al?%%e?mgﬁﬁnpgas‘ff%ngreﬂé

comruni ca _
remai ndermeint heipsn orof notige br anebrgirpasdi n R nler, an@brﬁéﬁﬂﬂ%é&ﬁt' on
cabl es ar not _yet, nst lled in such a wa t a lead stri ng i nserted
in the gusag 88ﬂdl§%ltt and® Srer vFeq hany s"t‘r ?‘ﬁ@hl strgrathodtowr om t he
portion OélbhgagubﬂEt@QﬂﬁuItbns%@hr mﬁmge@h Rg tlggé&gc@}aealntrlg;rofa%f tf%fd tthe
remai nder_ of the or e branch pi and a east one o e a

| east twb® r@maf—’HF'ﬂﬁ &ﬂﬁ?{ﬁtcaﬁtﬁﬂgcé’ol £§ngFﬁwfiF6V|‘Héeé’ctJ{C@as@f e nore

branch coguuaécabneti¢gbland i shat tached dandike Rihssrend erthiedend
string, and the end of the lead string placed near the opening of the one

of the retdYHaerther pheet GengRikold BRaHERSHi FESCES Oﬁulamedmsﬁé#eel%f | ayi ng

the at |egsé ﬁa@nnﬁwebaaacauggmmsﬂyogsaea@hgll Rot Q% %%) géltne gne of
the remai nder of the two or nore branch pipes throug gui
branch coffhreat i9dn Eadl B8iRotPilmdi ngninstldd eélamhtlgl atnsl%ﬂw’at icoue ther eof

has beconmeraf€kessanyinidatibne sainod ber drayi BSmﬁQ DEESL] %%b‘i les in an
2

119 25 APRIL 2005 underground pipeline according alm 22
in the two or more branch pipes whlch are in need of

communication cable installation, and at least two of a
remainder of the communication cables to be laid are
installed in at least one of a remainder of the two or
more branch pipes in which branch communication cables are
not yet installed in such a way that a lead string is
inserted in the guide conduit and one end of the lead
string is taken out from the portion of the guide conduit
corresponding to an opening of one of the remainder of the
two or more branch pipes, and at least one of the at least
two remaining communication cables, to provide at least
one more branch communication cable, is attached to the
other end of the lead string, and the end of the lead
string placed near the opening of the one of the remainder
of the two or more branch pipes is pulled thereby laying
the at least one more branch communication cable in the at
least one of the remainder of the two or more branch pipes
through the guide, the branch communication cables not
being installed until installation thereof has become

necessary.

25. The method for laying communication cables in an
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characterized in that when drawing out the lead string placed at the
openi ng of the branch pipe through the branch pipe to the br28@APRILPZIHX,
the lead string is taken out to one end of the main pipe and a pull nenber
is installed fromthe branch pipe box to one end of the main pipe to
connect the lead string with the pull nmenber at the end of the main pipe,

and t hen nber. on a branch pi.pe box side is pulled to draw in
the | ead tél{illr%ieﬁéjrjoﬁlo he® Bramch: pi 580855?856. Efhe wbtHBd £6r Ity ngd:

comuni cachemaciklrézeidn an tiheter ghenndipiweld neyaccekdi ng 4o g{:@i,@& 22 to

25, char gggreidzegti n_that one end of the lead string is taken out”of the

gui de conduit at & portT oS pGidi h3et PraPclhpetingg shrekghofthde one

or nore bbaaokhpipgset oot hﬂqeﬁabman@hpq)iépw_@ok,ea(iﬂeuglé§dprs@gig§d Pﬂ one
t he

end of th d tring _placed t he opening of the branch pipé, | ead
tug bei ng%ﬁks(gg PB?‘ Irré’o%'rnﬁg eod (f%ﬁ:hend“atlﬁ‘e R A imgPeukk grenier brsainch
pi pe box. ifZtaThednetrbad ther Yatidlg SOseupbeatbopneakles Oﬁ—ﬂ L Jihder ground

pi peline accorg:i ng to cl ai %1 to 26, characterized in that an outer
di amet er BfPoneé i CYMeEComtinilefd oft BBV ewiity dfilisstBull ameybeguat t o t hat

of the |ebd shiing: eRe Faenmaliiad fgha! ayeRo MM cahigneeables, in an

undergrouhpd ‘ﬁi el i ne E)ccordi ng to clainms 21 to ., Characterize i%h that a
hi gh- st r eRGENT oRFBFoRGSt i€ brsariewl tedhsteondianban Bheandikes! oftfrifiroom t he

gui de contlii thei Bran¥hChipeypk, an opening of one of the one or nore
branch pipes to the nmain pipe and the high-strength low 120 25 APRIL 2005

el ongation branch tension nenber is slidably integrated
26. The method for laying communication cables in an

underground pipeline according to claim 22 to 25,
characterized in that one end of the lead string is taken
out of the guide conduit at a portion corresponding to an
opening of one of the one or more branch pipes to the main
pipe and a lead tug is provided on one end of the lead
string placed at the opening of the branch pipe, the lead
tug being used for hooking or grasping the lead string
from the branch pipe box.

27. The method for laying communication cables in an
underground pipeline according to claim 21 to 26,
characterized in that an outer diameter of one of the
communication cables is substantially equal to that of the

lead string.

28. The method for laying communication cables in an
underground pipeline according to «claims 21 to 21,
characterized in that a high-strength low-elongation
branch tension member branches off from the guide conduit
in a vicinity of an opening of one of the one or more

branch pipes to the main pipe and the high-strength low-
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with the lead string or branch communication cable to lay it in the branch

pi pe, the lead string or branch comunication cable being I a% APRIL®05
branch pipe by laying the high-strength | ow el ongation branch tension
menber. 29. A laying structure for laying commnication cables laying in
an underground pipeline, wherein at |east one or nore branch pipes branch
off froma_ main pipe constructed between pits in t.he under ground pi peli ne,
char act er B2889pA1PRatb RGN steasdon | vemeédngat | ehitlebdiyonininembersd

i ncl udi ng I t cgégi eachy; t ens| .mepber and.a branch tension
menber, a‘?i%ﬂsll {%%Eblly I spose (?]E\ %ﬁ%hf%ngﬁmﬂgé E?glét X lv?’n ttEﬁD r _%ect to
each condfini éati diecatirargtlongeipe r unkheomierilcatsitaingabloa | axhndin t he

mai n pi pe : c i j le laid, {n ach pbranch pipe from
The mai b rnaaAReREd PORLE, GRRE SRl er i sbBa BPERGT retis i
comuni catfphngabtlee | highersdimamarth nlowe edongeatiom dmeamih tteridieorot her
pit throygh,ipside the main pipe to be placed in the upper space of
inside the main pipe substantially straight thereby I aying each

comuni cation cable in the upper space of inside the main pipe, and the

branch tension nber I d al.ong,the branch _comuni cati on cabl.e is_
t ensi oned at éergstgbe%g gﬁsansgﬁggltﬁﬁeof Ihrandf¥pife &ARIHSAERD pi pe

box throuf(ﬁbl@e bagihch phﬁen]{ unhergk_ﬁﬁaedb%}ﬁﬁ‘sﬁengpp&ﬁieggtaih'z) r?it(r:] étﬁag,%bg a{]ﬁg
o e SUbShIL Y | ottt Bleh AR o BLATC I PO o2t o0 Sl I the
communi catémst reai@s batwrennderigy ound pileel RIAGEIIGINY pigealidlemn 29, 121
0 25 AMQ&hé%é%%erized in that high-strength low-elongation tension
members, including at least one each of a trunk tension
member and a branch tension member, are slidably disposed
in the lengthwise direction with respect to each
communication cable along a trunk communication cable laid
in the main pipe and a branch communication cable laid in
each branch pipe from the main pipe, and the trunk tension
member placed along the trunk communication cable is
tensioned in the range from one pit to the other pit
through inside the main pipe to be placed in the upper
space of inside the main pipe substantially straight
thereby laying each communication cable in the upper space
of inside the main pipe, and the branch tension member
placed along the branch communication cable is tensioned
at least between an opening of branch pipe and a branch
pipe box through the branch pipe to be placed in the upper
part in the branch pipe substantially straight laying the
branch communication cable in the upper space of inside

the branch pipe.

30. The laying structure of laying communication:

cables in an underground pipeline according to claim 29,
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characterized in that a guide menber is disposed at an opening of the
branch pipe off fromthe main pipe branch tension upper part 4 AHFﬂLidb%
branch pipe, nmenber cable is disposed main and where the branch pipe
branches so that the guide nenber holds the changing its direction from
the pipe to the upper space of inside thereby the branch comunication in
the portion of the opening branch pi pe which corresponds branch pipe. of

the to thehappetepdredi nid hehdt. dhgubiagi neembaricher edNipsadd egei pan
racterized in that a fixing upper part of the inner

under gr ound pi pel i ha _
| ayi ng conhe B i°gn t}cecokFJﬁ"ﬁ‘I?ﬁP tBR? al' A28, theEnbéAtcd disodurnthathe
surface obfa fableyhparmiaiof wigd pso bendtf enaeguiifet hRndeanaly RiPenand the
branch tegsion mepber,is slidably held in the inner part or the fixing
nenber ranch ension member ° changing its direction from the

upper part in the main pipe to the upper space of inside

the branch pipe, and thereby the branch communication

cable is disposed in the portion of the opening of the

branch pipe which corresponds to the upper part in the

branch pipe.

31. The laying structure of laying communication
cables in an underground pipeline according to claim 29,
characterized in that a fixing member is disposed in the
upper part of the inner surface of a valley part of a pipe
bend formed in the branch pipe, and the branch tension
member is slidably held in the inner part or outer part of
the fixing member, thereby disposing the branch
communication cable in the upper part of the inner surface

of the pipe bend.

32. The laying structure of laying communication
cables in an underground pipeline according to claim 30 or
31, characterized in that the communication cable and the
tension member in the main pipe are disposed in a guide

conduit,

33. The laying structure of laying communication
cables in an underground pipeline according to claim 32,
characterized in that the guide conduit is disposed in the
upper space of inside the main pipe assisted by a slack

prevention member at an appropriate position in the main

pipe.
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communi cation cable in of the pipe bend. outer part of thereby disposing
the branch the upper part of the inner surface 32. The | ayi ﬁ@#ﬂg&%ﬁ§.0f
| ayi ng conmuni cati on cables in an underground pipeline accordl ng claim
30 or 31, characterized in that the conmunication cable and the tension
menber in the main pipe are disposed in a guide conduit. 33. The | aying
structure of laying communication cables in an underground pipeline
according to cBaim BRe Cthpiagtestzedrunet hat theypng dedondidat Sordi sposed

in the upper _space of inside the mai,n pi.pe assisted by a sl ack revention
momber at CARL&pprOpriat BURBEPEPBRC RAPRARE mOGRIANTI 250 SSAABRIAS 2005 34.
The | ayi nghstadténieedf imyitigatcornughedti o8ongabt esaddomdiodgeig@r eund
pi peline a corgipg to claim?29, characterized_in that a guide conduit

I

accomodat T WG FHal FPYMBRLCBRMERI GAGT cBbREsdplidteBaral pataliitel in

the | aterehedi 186618D igitei€idm the mMdiypise ank GRMTANIGRL ongabl es
are inserted through the 8uide conduit froma near side of a pit with

respect to°TReEP1HPaheH pfF Q;e§5.aﬂﬁaI%ﬂﬁ?ﬁf%ﬁruEFﬁ?%g%f Fagi nguide
communi cagbduicaiem | & dranNdeigeowrd pi pAld Nei 8k C Uittt o gl aipa 34,
characterjzed in that the guide conduit is laid in the “upper space of

i nsi de t HRTARFH BHPR- and, for branch pipes connected to each side of a
cross section of the main pipe, the branch comrunication cables are

inserted in parallel ) ) ) )
35. The laying structure of laying communication
cables in an underground pipeline according to claim 34,
characterized in that the guide conduit is laid in the
upper space of inside the main pipe and, for branch pipes
connected to each side of a cross section of the main pipe,
the branch communication cables are inserted in parallel
in the guide conduit from the proximal side of a pit
corresponding to the branch pipes connected to both sides

of the main pipe.

36. The laying structure of laying communication
cables in an underground pipeline according to claim 34 or
35, characterized in that the branch communication cables
are introduced in said guide conduit from proximal sides
of each pit symmetrically  with respect to the
substantially middle point of the main pipe or a point
where the number of the branch pipes between pits

substantially halves.

37. The laying structure of laying communication
cables in an underground pipeline according to claims 29
to 36, characterized in that branch communication cables
are inserted in a tubular branch tension member which is

disposed at least from an opening of the branch pipe to a
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in the guide conduit fromthe proximal side of a pit corresponding to the
branch pipes connected to both sides of the main pipe. 36. THeAPRii.*os
structure of laying comunication cables in an underground pipeline
according to claim34 or 35, characterized in that the branch

communi cation cables are introduced in said guide conduit from proxi nal
sides of each pit symmetrically with respect to the substantially mddle
poi nt of bhenohi pipiepebax angoihats éredinmg hproapabeieof ckhechianch i pes

bet ween pi substanti.ally hal.ves. 37. The | aying structur.e of |aying
connunica?#%%waggﬁl%gngﬁngnrﬁﬁ&&?g?&u&@emqﬁﬂq%%a SRR G 498 A3’ 29 to
36, characterized in that branch communication cables are inserted in a

t ubul ar branch,tensj.on nber which is disposed at |east from an opening
of the branch B%pe #gea 3%1N95 FPRICEDH05 B andy Pide BIFHHEFHEShendi ng
properti esalexeeedinngar hendakfpvahlie pherdiing radidisiofg the bnansh 37,

communi catj on cabl e. %8~ The Iaéin ,Structure of |aying comrunication

cabl es i AR ARHEF §F AL piPali e IRACEr GoRGULS ACKORTPratiggsbranet zed in
that a gutélemeendatiodceamredati NYAREEREEd GOIMURE Cabiian wakl egnis i sposed
in the najﬁéghge and a tube branches off fromthe guide conduit. 39. The

| ayi ng st EARFNEa P hY EEMRUHRR P ERE 3@kt i n an under ground pi peline
according to claim38, characterized in that one end of said tube is
accomodated jn the guide conduit and said tube slidably branches off
fromthe outer33urfoe® of2YHed guitdeitorrii 1of 40avime | Sprgndcaddonr e of

Isgyi NG COMEMIG€athofhn Cahesgioudd PRgel gheund RmEhgne ACEoLdhNgeto cl ai ms
characterized in that one end of said tube is accommodated
in the guide conduit and said tube slidably branches off

from the outer surface of the guide conduit.

40. The laying structure of laying communication
cables in an underground pipeline according to claims 37
to 39, characterized in that a holding member for holding
said tube slidably along the inner wall of a branch pipe

is mounted at the opening of branch pipe.

41. The laying structure of laying communication
cables in an underground pipeline according to claim 37 to
40, characterized in that a fixing member for holding said
tube slidably along the inner wall of the branch pipe is
attached to a pipe bend part formed in the branch pipe.

42. The laying structure of laying communication
cables in an underground pipeline according to claim 40 or
41, characterized in that said tube 1is slidable with

respect to the holding member and the fixing member.

43. The laying structure of laying communication
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to 39, characterized in that a holding nenber for holding said tube
slidably along the inner wall of a branch pipe is nounted aty éhﬁFﬂE?ﬁ'O

of branch pipe. 41. The laying structure of |aying conmuni cation bl'es in
an under ground pipeline according to claim37 to 40, characterized in that
a fixing menber for holding said tube slidably along the inner wall of the
branch pipe is attached to a pipe bend part formed in the branch pipe. 42.
The | ayi ngablesct ine Qﬁ1Iaymﬁgr@mmmmmlcpipenlnﬁabbe&okﬂlﬁ@ urder grpound

pi pel i ne or d] to.claim40 or rac ized in that said tube is
sl i dabl e @mﬁgﬁac’f%gbé%? ' t H&*Fol c‘ﬁadxf n%H'%&r heger hBYfiSaHg hsEma 43, The
| ayi ng stmembarelsfpnayeﬁgacOﬁﬁu@mtahhomlb%énc%5ﬁ@%ﬂ &h%DQ5nﬁﬁPH#§JJn an

undergroung elln accordlng to 40, characterlzed in that said tube held
by said hdfdin eP1P§ ﬁFbcEBeaW%f%H%Q%Jﬂ dit&CarfRe ¥ Phe thener wal |

of a branbhamcmepipethe vicinity of the opening of the branch pipe. 44.
The laying structure of |aying comrunication cables in an underground
pi peline according to claim37, «characterized in that said tube is forned

of a flexible 44ubertadel £fi:5d a'é’ﬂﬁﬁtﬁ@m or 10lasld C%onﬁlréml-gé‘?:llo@y' ng

structure of_ | aying connunlcatlon cabl es in an underground pipeline
accordlngp??;%?aﬁﬂ1§ﬁlt%P Q%SrQWEﬁaEﬂE?ﬂééﬁ|@?QQ%ﬂlQ&u%PtG%élms3ﬂorned of

a tubul archdexdtdeizd®. iA MHMCtHEaL MRARer i § OF h-AUING, £ oM i %&
cables, characterized in that said structural nenber is a gqui nenber to

be pl aced e dreSp et n@t%?n}aefb? atiedrbiPe, Plaehd ey an outer di aneter

substantially equal to the inner

45. The laying structure of 1laying communication
cables in an underground pipeline according to claim 37 to
43, characterized in that said tube is formed of a tubular

textile.

46. A structural member for laying communication
cables, characterized in that said structural member is a
guide member to be placed at an opening of a branch pipe,
having an outer diameter substantially equal to the inner
diameter of the branch pipe and comprises: an arcuate or
ring-like insertion part having a cross section larger
than a half «circle; a trunk slide part projecting
downwardly continuously from the insertion part and
slidably supporting members to be laid in a main pipe; and
a branch slide part placed in the insertion part, the
slide part slidably holding members to be laid in the
branch pipe.

47. A structural member for Jlaying communication
cables, characterized in that said structural member is a
fixing member to be placed in the upper part of the inner

surface of a valley part of a pipe bend formed in a branch
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di aneter of the branch pipe and conprises: an arcuate or ring-Ilike
insertion part having a cross section larger than a half ci rﬁﬂpﬂl_t%'mk
slide part projecting downwardly continuously fromthe insertion part and
slidably supporting nenbers to be laid in a main pipe; and a branch slide
part placed in the insertion part, the slide part slidably hol ding nmenbers
to be laid in the branch pipe. 47. A structural nenber for |aying

' communi capiipr, dablieyy ahaveceerdiedetart babssandialnyctadiall mehbeiei s a
er part.of the inner surface of a

fixing nmex to ed _i.n e u

val | ey pa??g%fc adggrﬁgkggndo%r %‘rgﬁ iﬁgﬁnﬁ anthPg 25284 25CHRELSSHD5 3 pe,
havi ng anagatetedianeténgslbktattizally equel Haerithe ai RReksdi sw@t sy of the
branch pi n rises: .an, _arcuate or ring-like fixing part having a
Cross sec??gﬁegl %gg‘gr % ﬁ‘gr]rfacrﬁlcfleciam é a?nld‘% e A BDVIHd DN t he
fixi ng pafixinbepsiride thar s13kiedaalry hRQlidiang yremerisid ondddedAitd ik t he
branch pi PS4 4§h ﬁ‘ﬂStEUCt uBaI ., menber for |aying communi cati on cables,
characteriZsd i tAs5t °5aPG " sPtBEtural menber is a guide conduit to be

di sposed in a nmain pipe having a branch pipe branching off fromthe main

pi pe, having a,.length equal to ,the |ength of the main pipe and a pipe
shape i ncl udi n§®at ‘geaﬁg‘é‘ﬁ'éuﬁ?l noPFRpE c eSO T ok d kiU s GHEMUHE i isd | engt h
di recti oncalabdsj scpaguidedivetih ian toRaNi NMid | HrihectPickpessedi Kectjon in
the portion, corresponding to the opening of the branch pipe. 49. A

st ruct uraf" ("r‘tbecrorf‘ﬁ'}lq agf’ngb%orﬁfhﬁﬂ%q oRT cabltesin cRaPgctk2TIRE ian t hat

sai d strustaneh MAIPRErbisnohiSh AT E¥ERL itk MRAPET JidPe gispgsed in a
main pi pelength equal to the length of the main pipe and a pipe
shape including at least one or more spaces continuous in
the pipe length direction, and is provided with an opening
in the thickness direction in the portion corresponding to

the opening of the branch pipe.

49. A structural member for laying communication
cables, characterized in that said structural member is a
slack prevention member to be disposed in a main pipe,
having an outer diameter substantially equal to the inner
diameter of the main pipe and has a fixing part having an
arcuate or ring-like cross section at least larger than a
half, wherein said fixing part is made from a resilient
material and corners of said fixing part in each end are
bent toward the outer surface, and said structural member
is formed in a portion in its length with at least one or
more concaves for slidably holding the members to be laid

in the main pipe.

50. The structural member for laying communication
cables according to claim 48, characterized in that said

guide conduit has a width sufficient to introduce a
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havi ng an outer dianmeter substantially equal to the inner dianeter of the
mai n pi pe and has a fixing part having an arcuate or ring-li#gﬁgﬁﬂgé@
section at least larger than a half, wherein said fixing par 0Prom
aresilient material and corners of said fixing part in each end are bent
toward the outer surface, and said structural nmenber is fornmed in a

portion in_its length with at | east one or nore concaves for slidably

hol di ng t Fd Waditidivs @ bsanahd communhiearriion mighd.es50oMhesdidiciqr ab nember
for layin LR ign..cahles .accordin o,.clajm48, characterjzed in
that sai d%ag%‘gli de c%%u?tgpﬁagplg vs%n%hl%%]fﬁlg%il eﬂ?lghg: Atr o 19870 25
APRI L 200%vgalcgr abf t hef duteichdéemsuirircaifi ohhealdremctor cespendtngid® each
branch piQ%bng its internal height is smaller than tw ce of the outer

di anmeter of the branch conmunication cable. 51. The structural nenber for
| ayi ng conmuni cati on cables according to claim50, characterized in that
at | east one gﬁ.nngﬁepagéiéion ates vertically partitioning the

interior of th& guide conduit 1ito SECPEEnst A e 12¥180i demmipicaion
st ruct ur araiméeberad¢oordayd ngocoalahicatd,onchgabbesrassar dimgthat:clai m 50,

- characteri in that said quide .conduit has a dual structure wherein said
gui de co%é%gF %gg Eﬁiﬂﬂﬁﬁ-ﬁéﬁﬁgﬁ%ﬂni B N R R L dReiing e g cabl es

to be | ai tthen fiheemibn pope ahd agui@dt esodPet f orntdsesdd g, angh,
conmuni ¢ Eg@igg les to be laid in the branch pipe, the outer pipe having
a sufficrent wdth to accommodate a plurality of branch conmuni cation
cabl es correspondi ng to each branch pi pe.

52. The structural member for laying communication
cables according to c¢laim 50, characterized in that said
guide conduit has a dual structure wherein said guide
conduit has an inner pipe for inserting trunk
communication cables to be laid in the main pipe and an
outer pipe for inserting branch communication cables to be
laid in the branch pipe, the outer pipe having a
sufficient width to accommodate a plurality of branch

communication cables corresponding to each branch pipe.

53. The structural member for laying communication
cables according to claim 52, characterized in that the
outer pipe is provided with at least one or more partition
plates for vertically partitioning its cross section and
the height of the partitioned sections is smaller than
twice of the outer diameter of the branch communication

cable.
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53. The structural nmenber for |aying communication cables according to
claim 52, characterized in that the outer pipe is provided Wd RpEi %t

one or nore partition plates for vertically partitioning its cross section

and the height of the partitioned sections is smaller than tw ce of the
outer dianmeter of the branch comuni cation cable. 127 25 APRIL 2005
ABSTRACT A laying nethod for |aying comrunication cables (16) is provided
which allows to lay optical fiber cables (20) in an underground pipeline
such as a sewggg pi pe neither placing 5 direct tension nor allow ng slack
on them Z2BRF a main pipe in which a plurality of optlcal flber cabl es

(20) are to %e J_I %g r&et%%orgatf%%d l@%égagogae?ﬁnl%alﬂ OQ:tabb 1 r Csabl es

(20) in the ace of |nS| ne and V|ate t'he heed of

an expenspz«@v;tdmﬂ)twmojh the dvayitRg 1egebptienl Fnbkbhecproposernl0id ay ng
met hod, a high-strength | ow el ongation tension nmenber is disposed to be
sl i dabl e unde r@Er dwrgt bivweskbink r eech ons ahongwagac pigst irxsfmthfeirbe:la::aim; (20,

21, 2 ), nd the tensio 7 into the

under S ATa SO F oL FERATS 7 T PPURRETer i o fUBTEE 259 her eby
Str et chi Ngh w@zc%ﬁa b&u%ﬁ%g}%@eﬁ@ﬁ%@rfﬂ?@ céH?éEa(”}d aé'«:¥ & %@'l%ritd in the

under ground pi pel I ne , us the optical fiber cab es 71, 22)

are laid thenﬂaihumpansspabbowﬁ idndiegeophecabdeiigrouwathl«pi pebi nen (the Al so

t he branch tension nenber (26, 27) is tensioned in the branch pipe (4, 5)
to lay tHEPRPE ISRACYE Pheingddeabhe¥zal inear tehebi aheht bt peeed tHout

allomﬁngeﬁl% %eﬁglve robot for the laying operation. In the proposed
10 laying method, a high-strength low-elongation tension member
is disposed te be slidable in the lengthwise direction along
each optical fiber cable (20, 21, 22), and the tension members
(25, 26, 27) are drawn into the undergrcund pipeline (1) to
tension the trunk tension member ({(25) thereby stretching the

15 trunk tension member (25} substantially straight in the
underground pipeline {1), and thus the optical fiber cables (20,

21, 22) are laid in the upper space of inside the underground
pipeline {l1). Also the branch tension member {26, 27) 1is
tensioned in the branch pipe (4, 5) to lay the coptical fiber

20 cables (21, 22) in the branch pipe without allowing slack.
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