; €3eNXK| B6TX& 5 LAYI NG METHOD, LAYl NG STRUCTURE, AND STRUCTURAL MEMBERS
USED FOR LAYI NG COVMUNI CATI ON CABLES | N UNDERGROUND PI PELI NE [ TECHNI CAL

FIELD] 5 This invention relates to |aying nethods, Iayl , and
structural nenbers for |aying comruni cation cables suc m@g@mmm@ﬂwuﬁflber
cabl es in underground pipelines, particularly in sewer n recent
years, in pursuit of new comuni cation systens, 10 creati ofibyf**an

i nformati on and conmmuni cati ons network enpl oying optical fiber cables as
its transp,§S{,AN Lgm ,ve| ' An h

tr ansm soBRLNG HETROHE HEGTBF FLEgy Ath Shitflchtmal BeadBies fige
plpe"neSFoﬁhLﬁﬁlﬁ&f@bMﬁﬁNQ@h@@szbﬁﬁLEQ”ﬁNnUQQERGﬁOBREhPiPEEQﬁﬁ househol d,
has gai ned 16 nmuch attention rather than a method of replacing the existing
tel ephone lines with optical fiber cables. [BACKGROUND ART] Optical fiber

cables are easg to handl e and superior in 20 transm ssion rate and
transmi ssi BECEHPpGALt FIBRPAg to thelr Ilghtness and flexibility conpared to

i d to be,the,likel
o et S TR A8y BRE BRSNS LAy FRIRRAS] Sy B IR EER Y
However, aﬂd%f@@&ufapm@m@sefaﬁq@id@%mhnwawah £45186 snast i on at

breakage Is very small because its material is nmade of glass. Therefore,
when | ayi ogtanadpiiluert chbbes imiuindergraundvpipgbinpepe partdcodeardly dbn needs

to be carefully con ucted so that the optical fiber cable. will not undergo
t ensi on. . S€Wer plpelines.

In recent years, in pursuit of new communication systems,

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 household, has gained

15 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 oﬁing 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 cable 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
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30 Studi es have been going on about the laying of |arge dianmeter opti cal
fi ber cables, called a trunk cable or a branch cable and having a outer

di aneter of about 20 mm for use in transm ssion of |arge anmount of
information, in the main pipes of sewer pipelines, and also the | aying of
relatively small 6 dianeter optical fiber cables called a drop cable and
havi ng an outer dianeter of about 5 nmin branch pipes connected to each
household froma mai n pi pe. Wen | ayi ng an optical fiber cable in a sewer
pi pel i ne whi ch tlona i s adppt ed IS 10
required PBtﬁgﬁitﬁgbgﬁt?%g.e?ftﬁﬁléﬁi :ﬁﬁ SF Frgﬁﬁngngg Bley anch
cabl es, agpgdqdrnQR;iGaP! &S dutdredVanRetesPEe PhouPShEe e $BYeryd@l "J‘.np' pe so
as not to hinder the sewage fl ow therein. Concerning t he above descri bed
backgr ountransmisetbnigtidarye dmsunt befl iinfotMatBon3- 5A438e aadnlPipés

8- 103012 are known as nethods faor |ay |ng an optical fiber cables in the
upper spa€é EPWFHSPHBG&1§Sﬁeraﬁﬁ|ﬂlﬁppé ﬁniﬂﬁﬁﬂgt@ﬁsFBﬁPﬁgV?hE emale. In

t hese pri 0. [,obot |ntr uced in a se mai.n e while

i nsertaﬁnggéalgﬁi:gsa?pﬁ%ﬁil e ?%ﬁ %gceioﬁe ‘g chﬁﬁebgpdcggﬁnﬁ/i th the
robot ~ saarguesf Pi&Retas df ABUDY nﬁm%nUBE‘%thabEpQE &Bﬁné&ﬂ@& gy face
of the sewer nmain pipe and al so attachi ng hooks equi pped on the laying
robot to eaehi hoesebalflafeonfatihaisepiperni n pi pe at an appropriate spacing

whi | e hangi ng_the optical fiber cable on the hook. 26 The nethod for
at t achi ng thgﬂﬁﬂbQ§Y¥?3J%Q QBB%Eaaeng?Eé%??%%hﬁ1&U§§WF§ BEPRLLASt LRook

i n pi e B eh & a1 TG e, BNy B, Moty POTRabbEeRC Y | Fao i

adhesiove reqaibheaktoovay bBREECopBiBQDKSiBef Ot§BYei ﬁbﬂsiﬁl@lﬂgoiif negiakhol e 30
overflow ng the adhesive in the hook mount hole to secure the 2 hook in
t he |nnerC%bl@aceb§4n¢hmpéh@ﬁﬁ rafich dyiqre cabd eshiia @hnvuppe@napacecoﬁlque

however, an o al fiber cable, between hooks nder its
and t her efB%L ?h & FENSTo B RERE ¢ %aﬁ"oBRg F\‘ég?é“f%‘g er@?ﬂf’ﬂ?ef?m‘ghort to
6 preventigef&EsP rupture due to the sag, and therefore a large

Concerning the above described background art, techniques

16 described in JpP, 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 optical fiber cable on the hook.

26 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
equipped on the laying robot and after filling an adhesive in
a hook mount hole, a hook is forced into the hook mount hole

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



anount of tine is required for the hook nmounting operation. Moreover, the

| ayi ng robot is equi pped with nechani sns for conducting various operations
in a sewer pipeline such as an arm nechani smfor pressing the optical fiber
cable, a drill 10 nmechanismfor drilling hook nount holes, an injection
mechani sm for injecting an adhesive, and a nmechani smfor forcing the hook

i nto a hook nounting hole. Thus, the robot has a conplex structure
requiring a high cost. To construct an optical fiber cable network in a

sewer pipeline.within., t L] I 1. ¢ Sy LD Lred.th he | ayi ng

operati on_ﬁé8gsﬁ'}§nt éngf lgn%wségg?cgnéfvglhgaf?‘ﬁ%%t @gﬁhi §§IB‘.L“I n this respect,
the techni quepn d45ie icbaden® ibha12E¥RN PYRE | CRdWEVST 2T#h Bkt ilc@adichyepdopt ed.
Furthernore, no consideration so far haS been given to the |aying of

opti cal fcbbilechétwesen hduksnmbypsépgumsdaridisngwhnendtt akwberefionepi pe.
For this reason, there are oc %Ziéggg t hat snmooth sewage flow is hindered or

opt i cal fFBSr%P%?énﬂahﬁtdﬁﬁn PeSERECERS | RYENTIFANE T LY SAYe RIGE Ut he above
ment | %egpPQGEH{:OW'}?%%%{S é‘r%ﬁ}eo%%crtozx@?gsé?érﬂfcfﬁ:%&éfb\@éﬁ'y lerégr

pr ovi ayl ng ~laying structure ayl ng opti cal
cabl es inamadﬁtgbﬁuﬂﬂméiD§|réq&iréﬂdféfruﬁéuhébknﬁﬁbﬁt§n?56§ef9tibﬁe

| ayi ng, which nmakes it possible to lay optical fiber cables w thout

appl yi ng di r etareaves othenlanéng utobat gseegnippgdivicih mechoamdismg For 30

under gr ougg  RLBE s hG%SatSls ASpdr SEYEIE Y A Rawed B iBellne st s an

arm mechanism for pressing the optical fiber cable, a drill

10 mechanism for drilling hook mount holes, an injection mechanism

for injecting an adhesive, and a mechanism for forcing the hook

into a hook mounting hole. Thus, the robot has a complex

structure requiring 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 techniques

described in the above publications are not readily adopted.

Furthermore, no consideration so 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 occasions that

smooth sewage flow is hindered or optical fibers are damaged.

[DISCLOSURE OF INVENTION]
In view of the above mentioned background, it is an object
26 of the present invention to provide a laying method and laying
structure for laying optical fiber cables in underground
pipelines, and structural members used for the laying, which
makes it possible to lay optical 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



t he communi cati on cables such as optical fiber cables in the upper space of
inside the main pipes in which nultiple optical fiber cables are laid. It
is a secondary object of the present invention to provide a |aying nethod
and laying structure for b laying conmuni cation cabl es in underground

pi pel i nes and structural nenbers used for the |laying, which it makes nore
appropriate to lay comruni cation cables in branch pipes extending froma
sewer main pipe. Accordingly, the present invention relates to a nethod for

[ cast onctht TOPBCRISAEHSE AR AR AP st AEdBEs RERLRE TanEde hot e

bet ween pﬁ%ﬁspo‘:é;?a'@é’to%r '.Lﬁgfﬂdént@é‘%t] airfphp88- i rvﬁﬂ&l‘mmh?‘ﬁ’iﬁh%ngﬁéi@é‘lt ension

menber d al ong each e trunk commruni cation cabl es

corres ponﬂsbén cdablidee ageolaidentlitodsda secondany dbbjach ccﬁalnheSpifeskenti in a
mai n pi pe and branch communj cation cabl es (corresponds to the above

ment i onedineeRtion ke Orovdide pnlaybpgitethpdand RavisgssbRuAERBEr TBE| ng

slida n the | enagthw se .direc n w,th r ion
cabl 6.0 artyHER SEBCRR FohERann A TEE G obPa R BAATEL S8 D pe
and the bgepGALRLAL MYmUEAY ageanfébetﬁéung%iﬁam@m@ﬁ@erm&ké@eﬂoféong the
trunk conmunication cable fromone pit to the other pit within the main
pi pe and apprépriatet diwsi maynmmmuqimevcbral cabplebe im abchnchmpipest i on

cable fromthe foregom pit to a branch pipe box through the 2b nain pipe
and the bPRReRABRGe! T2 sBBYREUBALN yPERBRh comuni cation cable is laid in

the upper spg Ade ‘n}fgd:txgﬁtéﬂ thid§ &P'l&%(%?ytdm%%e qkag @é%hmla%ﬂégofof‘a”ber

t hereby stret ers rnser e mai n € su antially

straight iaying anﬁomfcamdqﬂ Y ﬁhd@r@tb&ndapﬂpaliﬁeﬁ}@hi@l@ branch
comuni cation cable is laid in the branch pipe in 4 such a way that it is
prevent echas @h Beast Qgelcubmersybr@mh aipes bmanghanghof &rfgiashaneaier

ted th { to th
above deskPBotoREbRoRtFurBetyeen RERRO rRarFareebefteth LR Chaer or ound 6
pi pel i ne, chay aghfr ktedngbn! Nk Li6noset6H § 051 0 SRR 1500 abepsdegrted in

the branch pipe i's tie e trunk“tensi on nenber to belal n the main
pi pe at aaposgtearh off r ehpotriunk dammam iopenior cabliesagchrpeppondstte main
pi pe. The present invention alsq relates to the abaove descri bed 10 net hod

for 1Hyi nghe abaye @ﬁﬂFbﬂnﬁ‘iﬂqré’é”ﬁ And pransdt SPBEﬁa)&ap’é# LRe? MERBRHRR i zed
in that t{'ﬁdb n té’atgf Efg Qn&sbﬁ:ﬁncﬂhe‘“é’@ Lanches
Frun ten5| on' e %

of f from er to e mai n at a position

_corresponde@gléﬂe@nle@@nmgwﬁziezr aael Iilnp_% Ib”ratnhfh mp"e,pnmae _‘llléhg_'hﬂl present
invention also relates to the above described nethod for |aying
communi canemebézﬂlétg phidableden Q,thngtbwmeilr@ﬁrm witRcEespeehat

conmmuni cati on cabl es and_{ensi re |n erted in a, quide pjpe, both
el ng pl SKBEATH BaRaRRerat§OR Aol Be A HAR ST FOBRER 6ARAPN Srh S
| engtdpn s 2 i F 65 1130 e ﬁ\a@haﬂiﬁecé’rwé?%tx‘a%'&hcﬁﬁbé BpdasaRiRgch
tensi on nenber branch off to the outside fromthe foregoi ng guide pipe at a
posi ti on ixi theetmunkiéepspenaeneEspphdcad alomntbe &rundg cdmiumixcdt jgompe | n
t he main pi
pallaole 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



The present invention also relates to the above described 26 nethod for

| ayi ng conmuni cati on cables in an underground pipeline, characterized in
that the tension nenber has a cylindrical formand the comruni cation cable
is inserted in the tension nenber so that the comunication cable is
slidable in the I engthwi se direction with respect to the tension menber. 30
The present invention also relates to the above described 5 nmet hod for

| ayi ng conmuni cati on cables in an underground pipeline, characterized in

communi caPToR "LABY STAE et brgiEd EEBpittind 1 BhEpTY LEfe IBRRG T 1

sl ack 6 tBpeeppafiéht bahsibn KefbYpi eRseptegadhethé Braneh! Tﬁlp@ the
| engt hwi se direction with respect to the tension nenber. resent

i nvention al sthe giresent dnvhatabovaleescel akes rtat kbe fabDVEaglengrlbed
conmuni cati o abl es jn an under Qun el i ne, characterl ed in that the
Cross sec'f‘?’dﬁogf ét"r? Jt%Yleﬁ‘%nc?E““ 2 BBgs‘f%lfrBse%f 18 Aty gn Sﬁ9rﬂ'é\}$ng a
shape 4 ncgﬂgégﬂné S a@P@f‘ é@dome L BrakE £28n@ 18 bﬁ&ﬁﬁggagby

U- shape, staht | ape a substantially Wshape an

conmuni capedhseaited ixs tmbmhcmpibe ispeied b the trankitensiwbaenbort hat
the communi cation cable is slidable with respect to the 16 tension nenber.

The presehe bevdnid o‘wl1 é;ﬂlgomﬂéhapbsetfbtt&ﬁ@%&ﬁ@ﬁ@@@ﬁﬁb@@nﬂéﬂﬁoﬁof @R | aying
comuni cati on, cabl Sy, aﬁ unde;grogg ellneé characterized in that
after |ayPRGRADT Ofk F@ﬂg oRREnbRr ‘ﬁdR3 B BHhRE tomuni cation cable in the
upper space ofnd Bridihnie 1h0eniRbf 8196 F1dEhe! ke hBBvET yokot £HEE ON
menber, an arcua ring-11ke slack prevention nenb is Inserted in the
mai n m pemethddt [ferealdaeing heommaakcptévantacabilewnirr ans engengreound

di aneter to press the trunk tension nenber and the trunk conmunication

cabl e agaPhE‘F {Re: i FhRYackerized ri £hat the bsapgh,tgngéonThemBeREsEAt
| nventio ﬁ%er;gqe%f g5 4 Brsnsagﬁ}veebggﬁ%age@fﬁm% HO% X £8nsi
aracterized in ?%at

comuni ca I on Ca In an

after inspembénxkd HeeDali@Ni&HE madfdp 2p€ GitNaNpoBiit2BnCAbL LesPpdbAding Mai N
pi pe and the 30 branch pipe, a guide nenber is disposed at an openi ng of

branch 6 topapeopénihg ofii brange Pbpﬂnk@ th@ m@mmuminatlon cable and the

t ensi r. skir roun r t| n h ni n ranch
pi pz Pﬁn rrerrbe;rhes pretse%tognge}n ?.og ae so r té’s 9:6 %% oxereO gscr 8& br anc

method for laying communication cables in an underground

pipeline, characterized in that communication cables and

tension members are inserted in a quide pipe, both being placed

in parallel so as tobe slidablewith 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 of the guide pipe corresponding to an opening of
branch pipe in the main pipe.

The present invention also relates to the above described

26 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 direction with respect to the tension member.

30 The present invention also relates to the above described



The present invention also relates to the above described 6 nmethod for

| ayi ng conmuni cati on cables in an underground pipeline, characterized in
that after installing the tension nenber and a comuni cation cable in the
mai n pi pe and the branch pipe, a flexible and shape retaining pipe having a
di aneter smaller than the inner dianmeter of the branch pipe is inserted 10
in the branch pipe so that the branch conmuni cation cable and the branch
tensi on nenber installed in the branch pipe are cl anped between the inner

surface o twﬁgph j a . r...S of .t o]] esent
inventionﬁgﬁggdre ate%gﬁgﬁ?hgggﬁgéégéégaﬁtgéﬁﬁé?néphgﬁlfgﬁsﬁﬁg?ﬁggé
communi ca i?éliﬂéle%udkéﬁtéﬂﬂﬁﬁﬂrQﬁnihﬁﬂm%héetéﬂyiﬁﬁﬂﬁéhBéQ'ﬂbtﬁat ,
after installing the tension nenber and the comunication cable in the nain
pi pe and sheihgahikepbpdy oheabstinip-1ikei bodyeabérthedcommubicathon

comuni cation cable at an opening of branch pipe is fuided from 20 the
upper spatabde imPAFElYHROWRE topfhe tengipr nepeerpyttowing Sa8e BARFKof t he

J : . ! in i ng, of h
ot po. andcipepioash clact el Yoniiitaclaiiadd 1 IR ARRNIDLE R

comuni caléngthwebbe dsrédtdonl wieht REsPEsEr touthaécCeensidheménber . surface of
the branch pipe. 26 The present invention also relates to the above

descri bed netTthsl pr@sendyiinyentinnnataei oalates & itheaabondedgsonhbed

pi pel i ne, C?ﬁr c%gri;fd in_that the %nge menher includes a. trunk slide
bart pr o BEERAY (B9 THELRG; ROPMIBLEREACEEaRLER NI A0 2RACSFTEARRY

hol di ng 0 hd s h L i %?EHI fygy2.C. ! part
for slida Feéﬁg?%fﬁgﬁﬁéﬁggfggf% egﬁh%‘ﬁg?sr?ﬁgt e :¥gﬁ%ﬁ p?bgéﬁ gﬁpresent
i nventd onmember lceinatiet st of taheighadiehavihgth shhbedii®rud fiyd Adspace

communi cation cables in an underground pipeline, characterized in that a
curabl e cQPERAtPcANE | diFeceiapnBEFchi Ashap denbgtaptind l¥ndwhate gai de

renber pl agied. LAVRLgh ¢ 0L g pranch pi ge 1A StAla hah Lhabe gipanded and

pressed agarl ns € T-hner “su a branch pipe @ menber

I's secur egofufuh P€aPicn SanliePes Ipl'&?:elarfﬁ%fe § PAEAUIOPhekensidndh&rbép t he
above described 10 nmethod for [aying comrunication cables in an underground

pi pel i ne, sedvadctbeicaminimicdtaton kebdei te stdddedlecwhthstespctatoubhe ar mai n
part having the fQ%@%oing trunk slide part and a support part for
support i NEERFECD BT omuni cati on cabl e and the branch tens ion nenber,

and &« ubUl alped bl oRR! §pDa}n 161 605 S0reaDd e RERuS| dlfc PRl and

rotatably fitted agai nst oregoing tu mai n part, erern e

support peetheddfolre Tawired sbmml@npeatiof adkiread it Ancachdétdwsund hol d
t he branch, conmuni cation cabl e and the branch tension nenber, and then the
gui de nendtReling; gharagtenizibiim§hat Bfischlpyprgnd WouRK feenhitoenber s

laid in the 0l n P BE i @ oA ciR3%H cable in the upper space of

20 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

256 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

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



of inside the main pipe wth 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 of the branch
pi pe so that the branch 26 communi cation cable and the branch tension
menber are guided into the |ower part of the branch pipe. The present

I nvention also relates to the above described nethod for |aying

comuni cation cables in an underground pipeline, characterized in that the

gui de ne C | f Lp. f . [

ot ral 'y PoPei o5 e By Bled RbrHe e the oMl e RS RE TR U Bl
menber sl tdaBliynWielbeac s iatierapoehd Ot ABd atehh diddtlly Shékigattar thand a
support part in one end and a branch slide part in the other end, wherein

t he suppoopepany afdbrhrchrpihpé.slide part is aligned with each 6 other to
hol d t he branch conmuni cati on ¢abl e_and the branch tensi on nenber, and the
gui de nmenber TRE REESENtANYRNEIOR; ALSBrrBakRs 49 fbe Bbﬁﬁﬁed?ﬂ%ri-P%&k slide
part | d S b d i .0 s Ripe, i e:|up | si de

t he rrarﬁ)n %%ggogg%%[ h]é%?{'ﬁ% %Fgﬁgngﬁgéfgh sc%B\;\niés{]eé“e%ggngﬁﬁégggéu}a&anet er

and 10 pl ﬁ‘ibémhéﬁ HRAPEEL 611 £led P teHdt W drowRkthantingf theethdneh pi pe
so that the branch communi cati on cabl e and the branch tension nenber are

gui ded i nmembae drsharcqumunigfattinn pahhehipitpe nahe pipesand the/enanoh al so
relates to,the abgye described nmethod for laying comupicatiQp caples in an
nder g ouRABPY i BLFFRIS BN LS PEPF ZEREr I A PLPE ARV IRE neoTbIRGESE
oo nehaLiot G Sk ShRBENSIARLL O VIE pRLRSA st gl
menber0 i sini the @drdncls pdpecdot bhabetle drangll peommid ithe iphesablei andnt i on
also relates to the above descri bed

the branch tension member installed in the branch pipe are

clamped between the inner surface of the branch pipe and the

outer surface of the pipe.

The present invention also 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
lower part of the branch pipe by means of a guide member disposed
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 also 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



met hod for |aying comunication cables in an underground pipeline,
characterized in that the guide nenber is a pipe whose end parts are nade
of arigid material and mddle part is made of a deformable resilient
material, wherein the branch 2b comuni cation cable and the branch tension
menber are inserted in the pipe in a straight state and then the pipe is

pl aced at the opening of branch pipe naking the | eading end of the pipe
project into the main pipe to hold the nmenbers laid in the main pipe in the
upper spacge,Qf .insjde the in pipe, and the mddle 30 part of the pipe is
tw sted di?ba +Rgthe Pﬁ?Bcgang al shape 9 along the inner surface of the

branch pi pe, @nd ggggh% [iﬁxg'égt(it)nt Qfsaipaéée@'&pgcgg Abble 4eueripagt of

t he branch pipe ranch communi cat1 on | e and the branch

t ensi on npabRbJdarforgul dgiing nicominha icatdonpardbés t ha rmnahdergeound The
present invention also relates to the above described nmethod for |aying
comuni capipalingl eshanagherhzed givudptpiapeurablec ARl apdEiraddfivibfat t he
gui de nber, consi sts of i made o def or,mabl e resi.lient.mteri al
each éhd BFm’PﬁE Ssi 3‘@1‘8‘&“&? EPB&F Fng%gtti eﬁﬁ}lES %We%%gr]rﬁcg ?'@W%g?l t he
10 expan%e%tg@%nm?ﬂ)é QnmRdshtd £hAE NAvi@xpatidRELAH pLesbely

| arger than the 1 nner dianmeter of the branch pipe, its portion being cut
open, andaghénatrtahgeimnér i sungatise it fa thanahheilpeasohtbeimbhecguide cabl e

and the branch tension nenber are inserted in the pipe in a straight state
and the emp@hsrohs| BerukBdr §0akBecBRARGRtBEPR+th their both ends fastened

S A o ; . . . f
branch pi py ch% mrbaens” iBYART 1ol AL8p {EAAERe o, thebaBEOR BbsRiBEEY Y, DL
hol di f\g thetABADE Y | fafing CoRmiRicaRiibf | dables URREarS Paf@esfrbanade the

mai n pipe, and then the 20 tenporal fastening of the expansion nenber at
t he | eadi pgpeidnef characperizgedelraddwmt tthergud de meppandcpnedstagoft sel f

agai nst the inner surface qof the branch_pipe,.and then the mddl e rt of
Coe pipe AetYRRLIERA LT BB REVATG L BSat CHET% 18 LA S G RAEnAER
surface o i | {4 f 0 2 k } e | owner
o T e - TR

t he expanahdnthebirancat téneior aended ,04nd e tpbpdairsroed eppad tt bawike it
expand pressing itself against the inner surface of _the branch pipe, and

t hus tthe §hedEoreasind deraraeh thlidg fat epshwRtasabdy ﬁiﬁEeﬁnﬂggﬁ’éSEr anch
30 tensi oghge Pgreergci)frggcj) éut]aeufﬂaorvﬁlra\i%aiagrgt v}vlqgrgir?q:% F%iu‘f)%'orl:opart 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 of the branch pipe so that the branch
25 communication cable and the branch 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
pipeline, characterized in that the guide member consists of

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



The present invention also relates to the above described nethod for |aying
communi cation cables in an underground pipeline, wherein conmunication
cables are laid in a main pipe and each branch pipe in the underground

pi peline, at |east one 6 or nore branch pipes being provided in the main
pi pe constructed between pits, 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 | engthw se direction

al ong each_trpynk, communicati.on cable | ai i_n i L.p e
branch co nfi€E+Q91Qéhﬁé?qEﬂ%f %gﬂﬁ% %F%ggﬁ B?gg?nﬁﬁﬁbgkesﬁiggg%y
comuni cagi OR dutH BtABYE drtf rorfieawi R PPuRRMEISIdbArkeArnd af 8igpoptt from
the portion of the guide pipe corresponding to the Oopening of branch pipe,
and a gui partenbeneiendshandabbyaathaxhiaik parthin dhiecotper igpdoryhefeinhe gui de
ib pipe in the portion corresponding to an_opening of_ branch pipe, the
branch cobh@RuRRAnPakl and tdhe hsapehrthide ParEnlaehbimedwighaeagkhed to

h [ f th i, d [ di j b h
bl pe. BancoBpPE t0 Sl P8 BEafieh SORRRAL R b P EatBLEh DERS hEabdf, one””
pit to theeRENSh Rémpet, AP UL I dBImenibdie ishpiakradadvWaRdopénihg t runk
communi cation cable and trunk tension nenber fromsaid one pit to said

ot her pi tof hpoamdh tiEperdion mEikee thed talunk élddenpart hhddbtheachembers
communi cati on cabl e and branch tension nenber f Qﬁ]%Bﬁ one pi,t tp near the
pr edet er nt &9 igHERE MR 1Y PBPﬁrﬂdhtSdepl??F ERECSP TdnF 19EpENe Had N RERE ¢ he

branch ¢ egi3qlbd"EHBS A S hefhnasals WA ARENENAAAREANCD dlalieckt fd! ed up

fromthe branc [ ox placrng tt er | he opening of branch

pi pe A¥ tPRaseng thebraditifisaidedpatttt if Phedwead Pary ot the bpghehand the
branch tension nenber, and finally the trunk tensi on menber 30 between the

pits is tphpeodedthatsthet biranicd ommunigediion cableranskrtheibranehal |y

straight in the u r space qf. inside the nain pipe reby | aying the
Ul depi pEOaR R TEEES HE FEICEIR S e HHRPRE LS EEF et hiPse ' he
mai n_pi pe, a%@?}%sfem RhoBARibANSI LY FEIDEIs itD kRRShBBGE 8s¥EEed he
openi ng of branch b pipe and the branch pipe box to stretch the branch
t ensi on neetkod s ot aldyald ycommandgbationt mhipeer inpage whdéengroend he

branch pipe thus laying the branch conmuni cation cahle in the upper space
of indi dePiP@lbR@nchCPRERCtTR&ZBAeseRt thadnt i%on Sfddo rfIEReL 1Tt hR above

descri be i .CO i i I i er.gr d

pi pel i ne,dw%g%?g%:‘fb’%jr'jlﬂz'rgé gl"ﬁytﬁgtl%agggg F)%lgﬁgeﬁe eroqﬁ:séft;fsgggég f’% ﬂﬁ% upper
part of tfeideiRmbed nakEn®thehteypblvellparditt theparebend Heobr@fchn t he

branch pipe and a branch tension nmenber is slidably attached to the inside

or the ouptpesocthah&heoywids mgmberfikphytighbdy sasunesd te idepbrareh
conmmruni catjon cable is placed in the upper part of the inner surface of the
pi pe bend®Bfe present invention also relates to the above described method
for laying CafaIpredlen®Nia@BheEohNa o WEIR{ES W thiePEHHDE, d¥EEF Bhéd at

| east one or noré branch pipes branch off 20 fromthe nmain pipe constructed
bet ween phéshod &orunkeyinmeouadmpupébabépncatdeser ined@n nundetground

hi gh-strength_| ow el ongati on trupk tension nmenper is inserted in or

at tached PHPRLHRE dEMRERGELT 1Z6E 10 (t0AT She G ICIPEPRBY 46 R FLRCERMEMi cat i on
cable is é’ﬁ%‘ﬁHP{’eﬂta‘%% h3abn§e 9&“:‘131% Hgtwiéﬁ‘@x?&gnicﬁdide g;fa&%r {th(ﬁa&lé“ de 26
Ny pe, the guide p I iIn

pipe is lard e maln pi I'de pipe 1s sposed | e upper
space of éfisigle deFeriablePi peshbyibRBSimateEidhe Whedeirenshen peawer in the
mai n pipe, and then when installation of a comunication cable in a branch
pi pe 35 neemewn icdkicn malliecandorhe dylaachstenainninanberherer tneerpede from
‘the QUIdein 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 hold the members laid in the main
pipe in the upper space of inside the main pipe, and the middle

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



30 pipe by appropriately replacing a |lead string of the guide pipe 12

with the branch conmuni cation cable. The present invention also relates to
t he above described nmethod for |aying communication cables in an

under ground pipeline, characterized in that first provision is nmade such 6
that the comruni cation cable and/or the lead string are inserted into a
gui de pipe and one end of the lead string is taken out fromthe portion of
t he gui de pi pe corresponding to an openi ng of branch pipe, and then the

gui de pipe,is.laid i he ' i d ran 0 i i a S
laid in bgéﬂﬁﬂ ﬁ%eﬁrﬂf%’? sl%‘i%héfﬁi%alq%g?icgln%gp%dg%nf'@ét ?gﬂgcgﬁﬁes IS
needed, agd ¥hepige i phalded HANtRE POREE pLOTBM itht b?ﬁn@ﬂbgﬁﬁel Soneeded
for the rest of the branch pipes in which no communi cation cables are

i nst al | edthahetbedbranche dogwe ndiciaitrignplcadded @#nd Hehepenamgh otebs 2onh pi pe
Is drawmn out_to a brangh pige box, and the other | b end of the |ead string
i s connech@l@Pels aRe SHaded tBRAuRNEalPWRL cRBTE Chnthe NRFARAR BHREOf the

ead Sring WhLeN A ReTn EAKSANOH b1 O VRl BBOREKaLSoPIbLAC

t hereby | ayi ng ranch comilni call on Ca ranch pr pe rough

the gui demgtRed T PI&PERG ComARhieAtabRO JMPELSih0 drheundergroendr i bed
20 method for laying comruni cati on cables in an underground pipeline, in an

under gr oupipel pee} nehaxactecized zou thatt ke glitide menmbeni cansdatgadf es
andror Lead 54 ki BES WiRethelLILe, L AULds s andogric, PR ofet e
Cou! SaParBLa8 BRI SR HgRoly WA ClpPAle Sl | schel ! I
whi chi0 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
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 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
26 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 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.
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need installation of communication cables, and then one end of the |ead
string placed at the opening of branch pipe is taken out to the branch pipe
box and when installation of 30 comruni cati on cabl es are needed for the
rest of the branch pipes 13 i n which conmuni cation cabl es are not
installed, the branch comuni cation cable is connected to the other end of
the lead string and one end of the |ead string which has been taken out to
a branch pipe box is pulled laying the branch comunication 6 cable in the

branch pi pe through the gui de pipe.. The present inyentjion also relates to
the above. desthe BEESRNtHAVEBE LPRyAHES AR 4 Shecabpue SRsGRibed

d L Reld ne, [ . . h. pJ h of f
{1 om Che RarRoR” £h7 LAVERE, BoRupdRaki8nT ABTEH o1H 3 ufuaFgohaal e

charact erpipélifne} Wtiere it ebmauheeationovarl €8%atd 0ailr Unka maAns pipaenber
is inserted in or attached to a guide nenber, and the trunk tension nenber

i s tensioard ¢agh hyanied gipdeipithe indengroppdrpipetinef dthdedett drenni n

pi pe d also layin he branch comunication _cables i,n branch pi pes which
e 61 1 e TRF VT RrARES PO BHOY hoeet B (L6 BRI APSFORS T FEELF T at i on
of comung,galLan 33l eSnd s d Entthﬁﬁ' ,eg&refc PP PE G5 Mo iRERa4d Whi Ch
no branch conmunication cables are installed, a lead string Is inserted in
t he gui desptpethad bhighesdrehgthe lowedldngatdons tedlecivr tienliers t &eeporti on

of the guide pipe 20 corresponding to the opening of branch pipe, and a
branch cokP@frtadi bh 2asnbde sPipe An@R¥BARGRd ctPcPe epbiidabliaelnetilestring,

and the end of, the | ead st.rin | aced .near the openjng of branch pipe is
pul | ed t HEFRBIYESE s est igAtod SR ERapkP BRI i Tt e sabl g 8 pe
through the «Hd f8ifYIPE hnd e BEaREATIHmI NN i S cabie 141 @ligSedént he
above described nethod for |aying conmunication cables in an underground

pi pel i ne, branah pirpks,r gndutide inasidmeommanachtibnecable tami thiednramea ng out
the lead stripg placed at an ,opening of branch pipe to a branch pjpe box,

the | ead SERFHIN MEMPAr-Areheing baker art35rem thir PREEACR Pl tARITRIGRI |

menber is_inst branc N o] .0ne f mai n

pi pe to c%%ﬁ%c@%ﬁ%é%‘g#&é{] fﬁ°n§ﬂ\%‘ Fﬁéﬁﬁggpﬁffb%eqﬁb%%l%t% t ﬁgge%dg%?g? he main

pi pe, andmémieer titespilhblipdiiadched B6 Hlia el perbphesy dss ichepyhics to

draw in the lead string to the branch pipe box. 6 The present invention

al so el aptReti® the RO e9EresPanNdanacP gy opaping whhwranchapipey cabl es
e,_characterized in

that to dFa B TIISA e ARG SBAAER BPBRcBosem et BAERERF | <
provi ded 98;i gh ANhdHed e tREIpSEELINY IicHe BATaREFIpL akS r&fionding
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
26 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
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10 fromthe opening of branch pipe of the guide pipe, the |lead tug being
used for hooking or grasping the lead string froma branch pi pe box. The
present invention further relates to the above described nmethod for |aying
comuni cation cables in an underground 16 pipeline characterized in that

t he outer dianmeter of the comunication cables is substantially equal to
that of the lead string. The present invention also relates to the above
descri bed nethod for |aying comruni cation cables in an underground 20

pi peline chayacterized in that a high-strength | ow el ongati,on branch

t ensi on n@ﬁﬁa.é?rlﬁ%q?e‘%t%ﬁ]ffx S tgbpo"g‘%iuﬁé’qrnsi’ﬂ%e\ﬁ iRStfeotnehe
openi ng o intaar at e or
branch coﬁr}?rjggi cat | (%Irrllgga ?cejl§¥iﬂ§§h¥et itrlfat%hgiggaar%%%g}cgecéﬁlgﬂn?géfggnt he

| ead striogbde imeaHy apper2Spacanshiimdide thebh&inpipe, kimhahspi Pre The
present invention relates to a laying structure for |aying conmunication
cabl es i nbaanghdengiomseppee isfeen ed heswepaddie openyng @fi eranahch

pi pes Jpranch off. fromthe main pipe constructed petwe its in the

e gt o RIPR A0 HHE Drafctarbe ok tE ALER CE RATGPEAGE femstion BABEEngat f on
tension 1 I |?q1acb i | | £t ) jon with
respect t%ult)a%c Hggé]:% isﬁ:axﬁl n c%ﬁl@%ﬁgﬁggt%(’i?gﬁk co%?ga%%ﬁﬁ%gbl e
laid in tphepeathupi ey gl the Bramth contniicaationn cadlleeihatHei tippégh
branch pipe fromthe main pipe, b and the trunk tension nenber placed al ong
t he trunkSEé‘ﬁﬂu‘Hﬁch@?bﬂec’éE?ebF@n?EnE%Bﬁed in the range fromone pit to the
ot her pit thr i nsi de. i i e bl.ac i n.the er..space of

i nside the naiﬁltl@ I f)%%é%b%bg%f’ %Ppygjsggaé%%?ﬁﬁet%eggel 39?%8 @%@ riBed
comMmul CahéthodalFod | Tafivey UpBRuARaGei6h Hhpiss dent @ f@hd’eﬁ%ﬁ@un@nd t he
branch tension nmenber placed along the branch communi cation cable is

t ensi onedpipel tngi dwnestrenimedpanthat & fixangmenper dsddihispnskdpime box

t hr ough t‘gl? branch pipe to be placed in the upper part in the brapch pipe
subst ant i wpaerrapgﬁﬁ ‘P%)Fihr‘f—‘glgﬂ@rtﬂ“arrf@rf’ecS valiley papt €8 PHPE he
upper sp fed QS : pi h i o) | at es
to the ag%(g%&)dfedslgﬁtggd{ IQZI?P %gggltg Pugfgﬁ?eglgk? a‘oé))%% ‘r?fgtzsth cg%gbéa@?%%égaifes in

an under gg Didab Dy paltathedbareind dhsiae on thembuss gdedsr thebesrégo thgposed
at an openi ng of branch pipe where the branch pipe 20 branches off fromthe

mai n 15 pef Seinpaenbar §ai HeatndhifePraprhscomeunieticton eadilenifepdrtedhangi ng
12 e CrA AN LARAE AR e PN R LR BRG0P L Apdingig SEoce ©f

i nside the bran ranch” conmuni oncable is

di sposed in ifhe peekenl PhvENELiOREALSW 1981 e @ld BhBCaMbyE i&sy ¥ AsRPnds 2b
to the upper part in the branch pipe. The present invention also relates to

t he abovenefhedi fort |laying scompunicatiohaydak] esonimnianatimdengdwsd i n an

under gr oungd eline, characterized in that a fixi menber is disposed in
the upperPIRFHIRE MHeTE L AL HPASE @1 o niobS HEAATlD PIRES BFaBCRi®RE bend

Formeg i netdif dHPRGAnPhPEe @OstPELERKdtwien 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
26 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 1is 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
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tension nenber is slidably held in the inner part or outer part of the
fixing nmenber, thereby disposing the branch communi cation cable in the
upper part of the inner surface of the pipe bend. 5 The present invention
also relates to the above described |aying structure of |aying

communi cation cables in an underground pipeline, characterized in that the
communi cation cable and the tension nenber in the main pipe are disposed in
a guide pipe. 10 The present invention also relates to the above descri bed

| ayi ng st%ﬁghu%ﬁetk %gﬁhngo gHEB%EiBhOBaBiQ'eS i n an underground pi peline,

characterize e pIpe 1's dispoésed in the upper space of
inside the rr&merpﬁ@smlmv@ht%rﬁh%& PERYEEs | 00 AoV He8BRBRA! at e
positions in the main 16 pipe. The present invention also relates to the
above des®etbed |fott njayingcaamaugiidadyiiong caphesi a@t |am vabezgrpnndn
characteri,zed jn t e ,acco dating a

under gr ound pel hat ui

pluralityP &PgééﬁﬁunFEQF?SﬁeEéﬁ?gsl?ﬂEﬂﬁﬁifiF%ﬁfﬁﬁﬂ' nig pade) §Pgh,)

di rectgon | & I rted
hr ough t Kaag e obfingREcAEL OnRaRa PARA FEFENE Fddd Qé’fﬁﬂgfﬁﬁ? IhfepBed) .
branch pi patoThegpids qilipe rrhonenealisof rehat kead csﬁﬂlexgali@veaqiéacwbed
llaying structure of |aying commnication cables in an 2b underground

p| pel i ne, fERBr bhe aartden aft bhe guide pige poprespondingite @meonppéngspace

i nsi de mai.n _pi pe an for ranch i pes connected to each si.de of the
cr 0SS sec?%%%‘fcq I?g'pp iﬂng En%‘h]'% P}rao‘rfi d0pHRe M PARErted i n
paral | el hAqgt BepPahéR &ﬁﬁuﬂi@i‘t‘_i K M 1%;1 i% pEallch g%&gsgegd' ng 30
to the branch pipes connected to both sides of e maln pipe. | he

preseid i wheahiimsd katdmbdscommuhicabbor crkis]ms’ hednéededig asid whenr e of

| ayi ng conmrunj cati on cables in an_underground, pi peline, characterized in
that branERechRftatLatiom Ahabranck eommipsgatian; sakles rig 8gs0ed §9Fde pi pe
5 f th t th

S o EnBL P e VR AR08 XA bl Bt SRCEALI e e

branch pi gee neéwmwecp; b&esélb&toa‘.nthéuda@@t\tﬁmg ismacaa%s@&hel oyenihgn al so
relates to the above described 10 |l aying structure of |aying conmunication

cabl es i nofirbxarieh grimedspipawnneut dimmeabranchepipe hmatanbir ahehother

j i | d whi ch
OO oA RBeTedd Srrad b ot B Y ne R anty SOBMIRLAEILSA pov
and has bgadigay HPReEh eﬁeeé&&p%@ PHe e dl 312G V@Hisht}?mP@@nr@Qké'ﬁ of the

branch conmuni cation cable. The .present 1 nvention also relates to the
above - desout bixd ﬂlwbmgnshrpmpertmmflsl pyi hgd colremeby dtayimge gheelsranchn

under gr ound igellne, characterized in that a QU|de i pe accommodati ng
br anch coﬁﬂ‘ﬂ'ﬁ}‘ AEAbROR AARAe g e hyanrh riPRethroweh the geidsdPiPR: t ube

pranches off OB, Idaend i A0REREN d1Eo AERANS WV ERE QRoBL ReL L AhEG 1O the

above described lFaying s ruc ure ayl ng communi catron cabr

undergyr ounéthbgelfioie, 1é§hﬁl@cb6mm&ﬁdcaﬂlbhatcaﬁlﬁes§nﬁinOfant hendébgrdend
accommodated in the guide pipe and the tube slidably branches 25 off from

t he out erpipeléme, oint ae yudergpowed HiEﬁk#@%en@hanw@h@IDmeéJS@ thatites to
ni cati on, cables.in an

t he above scribed | a str ure_ o ay
under or ouRHERT peran FRGTaR SHFLEE Hn (o L SR P BT M o r LARFT SR di ng
the tube ﬂx@@&ﬂ@%uha@eﬁlﬁ@la{nd)t)nrehénar@f“%rﬁeoleﬁde@tffrlérq}éni:ﬁﬁeﬁto@@
openi ng of branch “pi pe.

outside from the portJ.on of the guide pipe corresponding to the

26 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
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The present invention also relates to the above described | aying structure
of laying comruni cation cables in an underground pipeline, characterized in
that a fixing nmenber for holding the tube along the inner wall of the
branch pipe is 6 attached to a pipe bend part forned in the branch pipe.
The present invention also relates to the above described | aying structure
of laying comruni cation cables in an underground pipeline, characterized in
that the tube is slidable with respect to the holding menber and the fixing

10 menber The present invention so relates to th SC e

Faying ot H YRR fomRypHEF ELRLRELER e bf ol RRE ARt ShaeroF CRFERSR pel i ne,
char act e b filoh 4 Dfbn [dib e BehdeBYokEoNohSINR SR destRbargdaat
certain distance fromthe 1 nner 15 wal anch pipe in the vicinity of
t he openi sgr hilg kirah ©hepiepd. o cheprlemens tiringnih beh dawo beenatakehootthie above

descri bed laying structure of |aying conmunication cables in an underground
pi pel i ne, t%h?abﬁéﬂ@hlﬁle&? bﬁxt h%uplt]H@dt uteyrgqmereaamh&omww%rent ube

made qQf stgggless ﬁh Elastlc erll resent nvention also relates to
the alove® riBe ?ﬁf tPHRY u r%H é&?% b TR%tion cables in an

under ground @h@b‘r@@en‘ihi‘h%h%ibﬁeﬂlé@ tdBitdd@d vhe hBolerddstpipédt ubul ar
textile. 26 The present invention relates to structural nenbers for |aying

comuni cathétinod alfloes, laynithgrocemmpedcatiahl ycakdlest esnt ana wndeegrewbdr to be

pl aced at an openr of branch t he urde menber bein characterlzed
by havi ngPHrebiR “&%%Ptshﬁgﬁgrﬂf}eaplry %ﬁﬁd?r&t‘tfﬂt rPéLReﬁ‘ngFaBFBn%i

t he branc 3 d I part

havi ng 19&&h Q:?}eoglgq.srﬁegﬁﬁ +§é€g%rl Ran éﬁeg xfpcg'ltrsc?e éke‘fﬁ%ﬁéﬂ%&gﬂe part

proj egt i NGigeNINE) @'tﬁﬂrﬁ@:ﬁtblrillé@usiﬁ/ thaen hhgnt-@%@@hg@h Pafle stiskbly

supporting nmembers to be laid in the main pipe, a branch | de part

pl aced i ntrutmk tessdionowemker istinserttetbipan aﬁtechddmo)/a Iq@tldrerrgemleermr s to
The resent i nventi.on rel at s to, tructural

be laid in br anc

members 197 (5 KGRI Lo PEBERC oL onhianss oL RRd e ahider s o 1o a

125 ey Spperrased o e s pla'ind it g Laged
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 one end of the lead
string is taken out from the portion of the guide pipe

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
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10 pi pe, the fixing nenber characterized by having a outer dianeter
substantially equal to the inner dianeter of the branch pipe and conprising
an arcuate or ring-like fixing part having a cross section |larger than a
half circle and a slide part provided on the fixing part, the slide part
slidably holding nenbers to 16 be laid in the branch pipe. The present

I nvention relates to structural nenbers for |aying communi cation cabl es,
and nore specifically to a guide pipe to be disposed in the nain pipe,

characterized.in that the gui i pe. has, a Length e L, tqQ the ] ength of
Che e o BEpe By nagone wnd o EnB' Reid Hinth, tE Cotnsdt dnd JeaietERu Ce
conti nuoug; { els h, di td a i dded gt ning in
The. thi okt G UIRCLARGafl ERE e ofRhe fa B WAL did Enehl R
branch pipell Thempeesemttheiardnen pipgetesx tsddet iecpuldledmeobdrawlf dn 25

| ayi ng communij cation cables, and nore specifically to a slack prevention
menber tothe HeadostHing tacthei brangk piR@rheXerized in that the slack

prevention er _has _an.quter .di aneter bstanti all ual ;1o t L nner
G areter Cof | CIRE RESA SRt ARYREEH S0 AERF rET AR Y Toe) BAVE, ab€etifedon
least |argeenb§atoi0 Papfhd Ebhmufica®dohS d4BT@M iR APORAAEPgESuAES

l ength with 20 at | edst Oone or nore concaves for slidably hol'ding the

menbers tpipelined im arhendeirgrpupd. pipel pnesshdrachenizexh imelthhéstdoo a

structural nenber for Iaying comuni cation cabl es and characterized in that
a gui de bIpRBLHadhe deadhstring cinfihe branchoBibe RE%i & dieadytBg 1% anch

provided on an end of the lead string which has been taken out

10 from the opening of branch pipe of the guide pipe, the lead tug
being 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 tension 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 communication cables in an underground pipeline, wherein
at least one or more branch pipes branch off from the main pipe
constructed between pits in the underground pipeline,

380 characterized in that high-strength low-elongation tension

15



communi cation cabl es corresponding to each branch pipe and its internal
height is smaller than twice of the outer dianeter of the branch

comuni cation cable. The present invention further relates to the above
described 10 structural nenber for |aying communication cables,
characterized in that at |east one or nore partition plates vertically
partitioning the interior of the guide pipe into sections are provided. The
present invention relates to the above described 16 structural nmenber for

| ayi ng conmuni cation_cahl har act er.i_z havi ng. a dual ,structure in
wh cha’ oHPHESER 27 51 18aB1y ArSRFERT sy Ehe donttthe ¥ Bshabh Ekth o,
Cab|es_t°r8§ﬁéétd t8 t@%cﬁﬁ'%mﬁhﬁ%iﬁ%@i%ﬂ oW1 el RAJMY |t1Rer tEAgnRT anch
comuni cati1 oh cables to be laid in each branch pipe, thHe outer 20 pipe
havi ng a somhunieativndiclable dccihmbnathea ndinr apipg ahdbridrechbranch

communi cati on cabl es corresponding to each branch pipe . The present
i nvent i onCPORNREFat PRCALLlakd iapedeh hranchRipe frest themaddnpiPef or

| ayi % cod Ei aﬁéi OQr{IS‘g' efans 8k AChEhbEFY %f‘aé@é‘t a%gcgnQ”t@ﬁe piPPuﬁy

pr ovi | eds b one or nore partitron pl or vertrca

partiti ongbfmiihSca&t 068 S61é Ok %%stibﬂeheiﬁhth@frdﬁ% Fion bhengdtsest i ons
is snaller than twice of the outer dianeter of the branch comruni cation
cabl e. 30theR e DESCREAToONhCENSRANGSmaih pipeGo be pladedngnt thienal

m d-section view to shogw.a state that a pMIingéqge is jhserted,in a sewer

pi pgl i ne. URPEX 8PRSELOfr ARSides & MaldhHLRG B-AMAR B i $s¥ a9t on
o [ &Sy nesh o ]
an opt | oaf APFERY RGBS BinpRtEhrBbBTEaBre th Ene uppSiUBaleds L 0%

(a) aper sReLlé them&th Pihe(Land ttheht s @it & ensdbRViRERISe £ pllacedca1ongw of a

pi pe-shaped tension nenber with optical fiber cables inserted therein. 10
FI G 5 istherkpech compwyiqat o wadbls dsetengioagdopti teastihrtweedl e is

install edthg o%etn%rr]lsgi 8P br%%rﬁ%%rpi/\f)et Qng bLfasnhc Silgtra%sosx Eﬁ%éﬁ&f? 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

256 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

le



FIG 6 is a transverse sectional view to show a state in that optical fiber
cables are installed in tension nenbers with ib different cross sections; a
V-shape in (a) and a Wshape in (b) . FIG 7 is a perspective viewto show
a state that tension nenbers forned of rigid bodies are connected with a
connecting nmenber. FIG 8 is a longitudinal md-section viewto show a
state 20 that tension nenbers are tensioned in a sewer pipeline. FIG 9 is
a longitudinal md-section viewto show a state that an optical fiber cable

and a tension, menber are inserted Ln i.de pipe. Fl 10 t

oot Fons SeReitnmaTber 88 NdanTy be1d IR ute RnBli parh g oRfer RAr e °13°
is atra er sei ' sh tes . [ isnfitted
into t hen(?%ne?ﬁgur?téc}:(gﬁ?f \eilﬁ&n%yl’énxo'pi pgwggeg§gl gé%%%é@é’ﬂ?@r? :nle e¢(fsh FII G e12
s a transomigeiceeionralble an thestppes Sdet & f ke 3anerFEErfRobeasf i s

fitted into the inner surface of a malin pipe 22 as a slack prevention
menber. the pipe bend.

5 The present invention also relates to the above described
laying structure of 1laying communication cables in an
underground pipeline, characterized in that the communication
cable and the tension member in the main pipe are disposed in
a guide pipe.

10 The 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 themain

16 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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FIG 13 is a longitudinal md-section viewto show a state that a guide
menber is fitted into an opening of branch pipe. FIG 14 is a bottomview
of the opening of branch pipe in b FIG 13. FIG 15 is a perspective view
to show a T-shape guide nenber fitted into an opening of branch pipe. FIG
16 is a longitudinal md-section viewto show a state that a flexi ble shape
retaining pipe is inserted in a branch 10 pipe. FIG 17 is a |ongitudinal

m d-section view to show an operational state of inserting the flexi bl e

shape retaining pipe intqQq the hranch pipe.in FIG 16. FIG 18 is
transverse sekig ;ﬁse&ntewnf'en%ew ﬁl§8a¥%1§1fﬂ§ s the BBPVGa‘IieWEéPe@abI e
and tensi e dedc t ope fs h tt a
gui de rre ygggb é‘f%ﬁg%%%%l n‘gf oﬁ'aﬁﬁa% Q:'o?rgnu% \éﬁ%é:?"e%%n ?agﬁelg%/hgéh gﬁg

nenber i suAHep§E6EANHN t?ﬂp@Pﬂﬁéﬁg Qj‘hat:xraaﬁ_céhmazp amd (that a bHRNERS
rotary part is rotated 0 guide the cable to the |lower part of the opening

of brancthmmpnpeatEbmcakaessaaepertsqm@hmaﬂelmféw ﬁ«bregelgglmdeepﬁpe in
FIG 18 to show the states ; é 2 gui de nmenber is dlsoosed in the
openi My of AR broFdmadngides 9 Fﬁé’htﬂbﬁlséfmerﬁra’r%ﬁ]ﬂ& FRsTBBRECY ot at ed.

2b FIG Zeoiéh@ éd@é\?&’ﬂfﬁﬁ?‘}hmﬂ p\é'l?n\e’ 183 éﬁg%ﬁﬁtﬁ.tpee Ui‘ara point

where the number of branch pipes between pits substantially

halves.
The present invention also relates to the above described
10 laying structure of laying communication cables in an
underground pipeline, characterized in that Dbranch
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
156 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
accommodating 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 pipeline, 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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a curable f fixing nmenber is nmounted ins fide the guide nmenber in FIG 18.
FIG 21 is transverse sectional views to show an exanple in which a pipe
body fornmed by rolling up a plate nmenber in a 30 spiral formis used as the
gui de nenber and ( a ) shows a state 23 that the guide nenber is placed

i n the opening of branch pipe and (b) shows a state that the pipe body is
twsted. FIG 22 is a transverse sectional viewto show a state that a pipe
is mounted in an openi ng of branch pipe as the guide 5 nenber FIG 23 is a

ti ct | f th ' t.h FI 2. FIG
T e R

i 0 FIG. 25
Sl SRS RIS 46, W, el ichbiohd. Y Rarmiberao i, 7

a state bghgeg f@wwmeqan@)ecmﬂwmme@mmﬂmwmm (nehb)ersfwfs a
state after nDuntlng on the opening of branch pipe. 15 FIG 26 is a general

schenat i chel@ing otkeotnbe cabeng chlv@dinrer wilbpef ctle fhbanchapiee| i§i ng

structure_accordin
attacheé Ek a pipe bend part formed 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 the tube is
slidable with respect to the holding member and the fixing

10 member.

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 from the 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 1laying communication cables in an
underground pipeline, characterized in that the tube is formed

_ of a tubular textile.

26 The present invention relates to structural members for
laying communication cables, and more specifically relates to
a guide 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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to the present invention. FIG 27 shows an exanple of a guide pipe and an
optical fiber cable fitted into the guide pipe. 20 FIG 28 is a perspective
vi ew of a gui de menber which guides an optical fiber cable so that the
optical fiber cable is laid in the upper space of inside the branch pi pe.
FIG 29 shows an exanple of the slack prevention nenber. FIG 30 shows an
fixing menber for fixing an optical fiber 2b cable so that the optical

fiber cable is laid in the upper part of the inner surface of the valley

t of ' bend.. .F1 G, _31 sh ' [ t
o the gu B EeGyian 12theR. St ERH e cY EuRROE e HREEL ™"
tensi on 39r ing d&hnwatld®y Sén€iASusly PriPtReOinddi idiPpat® dxed used
for placing the guide nenbers. FIG 34 is a general schematic view to show

anot her esbbdabEytsudpapt iwg mdnbexs dablbe [lajidndnsthecnaip ptpey dmd) b to
the present invention. FIG 35 is perspective view to show anqther exanple
of a a branch slide part placed in the insertion part, the slide part

5 slidably holding members to be laid in the branch pipe.

The present invention relates to structural members for
laying communication cables, and more specifically relates to
a fixing member to be placed in the upper part of the inner
surface of the valley part of the pipe bend formed in a branch

10 pipe, the fixing member characterized by having a outer diameter
substantially 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 circle 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 a length equal to the length of the main pipe

20 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 pbrtion corresponding to the
opening of branch pipe.

The present invention relates to structural members for

26 laying communication cables, and more specifically to a slack
prevention member to be disposed in themain 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 its length with
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gui de nmenber for guiding an optical fiber cable so that the optical fiber
cable is laid in the upper part inside the branch pipe. 10 FIG 36 shows (
a ) a perspective viewand ( 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 pipeline relating to another enbodinent. ib FIG 38 is a
perspective sectional view of a guide pipe or another enbodi nent for
conmmruni cation cable laying relating to the present invention. FIG 39 is a
schemat i cat/il@asto 08RO APLS EFPIAvEs £AE ShekdaRily Bolddyid §he ReMRERS cat i on

cable in uj d L PE. | s.a 20 sectional view and (b) is a top view
FIG 40 aégg%?i g%gc? Weé\ﬁ% od‘%hrngapét ate that guide pipes and conmunication
cabl es are | aifd ipreden#nd@eneion RelateBetoFhGtidcEhpds Mefbét eféhat a
gui de pipe is disposed in the upper space of inside the guide pipe. 26 FIG
42 is a pkapjmgtdommurimationscables andochaeacterfizeduinddéhaitpa goidect i ng

to be used when layin ui de_ pi pes ski ppi ng .sone nhol.es. FI 43 is a
sect | &nalPW%\»QSOas“b&Fgélbﬁﬁ%l%}%@Ooggﬁﬁg@H%? % ket °§&’?‘?’§h 44 is a

sectl Onalcé’ﬂuﬁﬁ(\ﬁigaffgﬂvc%bq_lgstOPirgngﬁdi‘ﬂSt&?rea%i branch pipe and its

internal height is smaller than twice of the outer diameter of
the branch communication cable.
The present invention further relates to the above described
10 structural member for laying communication 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
16 structural member for laying communication cables,
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 outer
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 partitioning 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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enbodinent. FIG 45 is a schematic view to explain the nethod of inserting
communi cation cables or others into guide pipes. FIG 46 is a schematic
view to show an enbodi mrent of the b cable arrangenment such as comuni cation
cables in the guide pipe in a case in which the distances between manhol es
are large. FIG 47 is a perspective view to show a state that a guide
menber hol ds a gui de pipe and communi cation cables. FIG 48 is a
perspective view to show a state that 10 comruni cation cables are laid in a

e 0 B pe_ ande g, !0, TROREL ¢4 31 4SSl S SOE1y kPR AABNED, B pebes of

fromthe main pipe. erspective viewto show a state that a
comuni cath®b gaphBlbiqnedps 06 finserted oinde Péper Plgelbleis a
perspective view to show a state that a 16 conmuni cation cabl e branches off
from a gui de FfiGe2 iisca tdangversemett inpabyiewtiashoy aaniesbatl avhen FI G
51 is a perspective ¥ie to show, a sfate that a co ni cation cable

inserted TARALEHRR Bf aAPERNGR PIPRTD TS REPebN®1 G 52 is a
. . e ¢t
perspgctive \dRw t39sﬁBQr§’i g staté {ﬁfﬁ &h ch%ﬁbgﬁ cabhe jt?ﬁglr%ﬁ'ﬁ& 0

froma gui de pipe including a branching whi ch 1's anot

enbodi nento & €ensSiBon Smémper specpaye. vi ew t o show anot her enbodi nent of the
arrangenent of guide pipes and conmunication cables in 26 a guide pipe

rel ati ng to tFH&-plesbows| (@dndi BRrSPPCLivg ViepeaBdellk) vitsieRlarngedow an

embodi N} e s el 10 TRIRG" vy d2Y B9 COmUBLEAL AL SRhlef R Wi pA Ner s 1
pper I'nsi e nc :
optical fiber cables inserted therein.

10 FIG. 5 is perspective view to show a state that an optical
fiber cable is installed in a tension member with a U-shape cross
section.

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

16 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 connecting

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

20 that tension members are tensioned 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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i on

a
nal

tional viewto show still another exanple of conmuni cation cabl es.
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FIG. 17 is a longitudinal mid-section view to 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
an optical fiber cable and tension member are guided to an
opening of branch pipe by fitting a guide member into the opening
of branch pipe, wherein (a) the guide member is disposed in the
opening of branch pipe, and (b) a tubular rotary part is rotated
to guide the cable to the lower part of the opening of branch
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 of branch pipe, and (b) the tubular rotary part has been
rotated.

FIG. 20 is a transverse sectional 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

spiral form is used as the guide member and (a) shows a state
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[ Enbodi nents of the Invention] 10 The enbodi nents of the present invention
w Il be described below referring to the drawings. In the follow ng
description, it is assuned that underground pipelines are a sewer pipeline,
but the present invention inposes no limtations on the kinds of pipeline
systens or pipes because no jigs such as a hook are ib not directly
attached to the inner surface of the underground pipeline. Potential
applications include all kinds of underground pi pel i nes such as gas

pi pelines |lajid by steel pipes, p i pelines |aid cast iron
pi pes, stbhat lh‘%/rg d;?el“\ r éﬁdpg g‘éﬂ?'& 9% ﬁcbh%m%regor ng

20 pi pel i rov sting pit, it

i S possi b%?é @‘Bﬁtgﬁ?ﬁg“z’% héeg%?ee\g‘éﬂ%]tl nveﬂéﬁg V%Bc&hnf% %f“?ibigé% new pit. The
branch pi pe ipxd. hezpie%eekahsveabeog\eé@ﬁmmvh@twetalsrrwe BBateV&Hat
plpellne FIG 1 shows a sewer pipeline as an exanple of the 2b underground
pi pel i ne, athipeuhe rmountednbn ean copeningi e bfanchanipeigs pipe Juide bet ween
a nannple 2 and anot her manhole 3. Branch pipes 4, 5 branch off fromthe
upper %i d® et he mmin pipe 1 at the openings of branch 6 , 7, and the

branch pipes ghg, 93218 & R QE@QEBnBELp\‘hQ@’@ﬁ the ?%F%raé i dual

30 househol ds (not shown). 2 Generally main plpes are at a depth of
several nptbde mémipgr tihve FOGA, 22nd as shown in FIG 2, the openings of
branch pipe 6, 7 are formed on the main pipe 1 in an upwardly slanting
direction. THdGraAcks G pégnavessam%ahvgteefebomve af gbate that

openi ngs of branch. pi 7_and then e th d ectlon near, t he
chrthr e St SR RERRE 1PB AP T BE DEReeids 36 4ESR GE 1S angl e.
When jayi dgidd mahpeal fiber cable, first, the i nsi des of the naln pi pe 1
and branch pipes 4, 5, in which optical fiber 10 cables are | aid, are

i nspected w FIGa ‘E\H canerperspective evimwrdid shbwdbhe guide asenltver dirst ance
bet ween the manhole 2 and the manhole 3 (there na¥ be ot her manho| es

bet ween tHE?9 , 2’lt'hé‘"d’i $PAnBREVH R i G Ilﬂéafr?é'ﬁnHPEn 1BAJOPhENS RREMRI of
br anch p'&?b@anZh {: (P?”?ﬁ&?s %’Eﬂ:ﬂ Hﬁ@ffho?x t&%‘g@ﬁ%ﬂg%ﬁr&%&“ S.
acl es ra

15 If there are o of nDr 1on 0O h pi pe
into tmedmuwran¢nﬂpip@ others within a plpellne they are taken out by a
machi ne specifically designed to renove obstacles (not shown and, for
exanpie, desé‘rIiGoed2$ nigp,a UgedlBS‘EQO@CWQm vihey wia | shew ranatdren he

Iaylng of cal fib abl 0_Accordi in_the resent ention,

pul | ez et ok i i¥als £iBer REPIE Tng b i Faard i,
nanhole1%5ughé(?géggggeqﬁﬁbﬂgfghpoxes 8, 9. The known net hods of thls
installation include a nethod of tucking a rigid nenber such as a wire, a
met hod of fl ¥ileg 27 sdwoasham exlampd edo fivei ggidegipeyakd aanoptmcpld%lshme, and a
met hod of connectin to a sel f-propel ljing vehicle inside the pipe, and

t hese kn Iet dﬁﬁﬂﬁééndﬁeded Al so the distances are

e o AL, ATy L o A B 20,
are preparedptical fiber cable so that the optical flber 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
26 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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corresponding to the distances. Then, based on the survey results, the

| engths of the optical fiber cables 20, 21, 22 and tension nenbers 25, 26,
27 are determ ned and they are slidably conbined. This work can be b
conducted either at the factory or at the work site. The tension nenbers
25, 26, 27 are made of a high-strength | ow el ongation material and they
extend parallel with the optical fiber cables 20, 21, 22 so that the
tensi on nenbers 25, 26, 27 and the optical fiber cables 20, 21, 22 are

easily nmovable 10_with each other _in the | engthw se direction.. The optical
iber cabl os FI6, 34 Showa @ BEaBBHE 95 dhed 108nER EQF IAACTID) es.

For the t ' gq“%@; 5, 26, 27, of which exanples are shown in
FIG 3, éﬁﬁ%gﬁ?@i ne é%ggbuch_as ropes, strings, and 16 belts, made of

hi gh-strengt IrrigQw ®4 ogata Oyehie@llS Seltém@Sic view to show another

pol y- par a- phenyl ene- benzo- bi's- oxazol e (POB) fibers, aram d fibers, carbon
fibers, nenkodinent Of opdiglads £ iberecsbiaylapingestrateungtaecordingr

cable% 20, 21, 22 arelﬁlaced in parallel, 20 in a state having certain
slack? with tHR RESRSYn HYARYS 26, 27 and both of themare tied in

oL en L P18 6pdReplitie DiLD. EoSpRbyMESALE iR SEal 11
tying strguilde INeniber efryr bl igireprdn regsk Wddh Siber daslanae that the
optical fiber 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 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 to another embodiment.

156 FIG. 38 is a perspective sectional 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 a

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.

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

FIG. 43 is a sectional 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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2b part, and the optical fiber cables 20, 21, 22 is configured to be
slightly longer than the tension nenbers 25, 26, 27 so that both are
slidable to each other in the |l engthw se direction on the whole. In FIG 3,
a branch tension nmenber 27 to be inserted into 30 a branch pipe 5 is tied
to a trunk tension nenber 25 in the main 31 pipe 1 with a tying string 31
at a position corresponding to an opening of branch pipe 7 in the main pipe
1. When arranged in this manner, the tension nmenber 25 can be hauled in

toward th i pe 5 at the opening of branch pipe 5 7 by tensioning
t he tensi§%9%§£%€?927 fromthe branch pipe box 9 after laying the optical

fiber cable iFI@ sgselispideschématid View iHo beg®I®en pensi MerHod pok ! the
optical fiber cable 20 to the upper space of inside the nain pipe 1 in an

i nt er nedi dreepbing oromhunheahivn phbbed ehepthyrs ajmvy ghideppipes. fiber
Shows anot hert KHmad Fer BFhemefiEcrire T LR HEPORLReRbert B 26, 27
o ock SRR SN S8 s SOt odited by e RO IR Y )
22 is 15 bhialaddsge iinsettierh ithet ddstansiegnbeewben Manhdbes2ire large.

FIG. 47 is a perspective view to show a state that a guide
member holds a guide pipe and communication cables.

FIG. 48 is a perspective view to show a state that

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 is a perspective view to show a state that a
communication cable branches off from a guide pipe.

FIG. 50 is 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 is 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
26 a guide 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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FIG 4 (b) is an enlarged transverse sectional view, the tension nenbers
25, 26, 27 are formed of a netal pipe 35 such as stainless steel pipe whose
outer surface is coated with an anti-corrosion resin coating. Inside the
nmetal pipe 35, 20 two-core optical fiber cables 20, 21, 22 forned of two
optical fibers 23 and whose outer surface is coated wth a resin coating
24, are inserted into the netal pipe 35 . The optical fiber cable is not
limted to the two-core cable and other types of optical fiber cables such
as a four-core cabl e and others may,é be used. 25 f| uring the inner

di aneter of (FHE n@balSpRperasstses l?%?bé¥1?Wu£? WoalePXaMRAEt 8F df the

optical f I ke the optical fiber
cabl es 20£ OSagilg 2‘198%%33?%12??16%&&1 ‘féfé#? Ceagg%émThe netal pipe 35 is
preferably flpepd.blsg agdahersiadlect Gieal hﬁ.e&ﬂﬂ:’o' 88bWoghetheP evampre 36 is

preferably reinforced in the | engthw se direction 32 by enbeddi ng
filament eof togusicaniom ¢amtes ongation fibers within the coating. FIGS 5

to 7 shows still another enbodinment in which a trunk tensjon nenber 25 in
the ndin pi p& L+ S&isygpIGranfiraestianal e thighey stbler angher 20, 21,
22 to be Iy one optical fiber cable is shown
in the fléﬁéﬁéig%ﬂ% n?é]ﬂﬁ%ﬁ%%%rge% urality of cables are provided

dependi ng on the nunber of the branch pipes 4, 5. FIG 5 shows a trunk
tensi on nenber 25 having a U shaped
[DESCRIPTION OF SYMBOLS]
P guide member (holding member)
10 Q fixing member (holding member)
1 underground pipeline, main pipe
manhole

3

4, 5 branch pipe
7 opening of branch pipe
9

15 8, 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

19a, 19 lead tug

20 trunk optical fiber cable (trunk communication cable)
25 21, 22 branch optical fiber cable (branch communication

cable)

28 space part

30, 31 tying string

34 tension device

30 41 arcuate fixing part
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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 apace 28 inside
the nenber. FIG 6 shows enbodi ments of different cross sections; FIG 6 (
a ) shows a substantially v-shaped cross section and FIG 6 16 (b) shows a
substantially Wshaped cross section. In the space 28 of each cross
section, one optical fiber cable 20, 21, 22 is placed in FIG 6 (a) and two
cables in FIG 6 (b). The cross section of the trunk tension nenber 25 is
not limted tg the shapes _shown in FIGS. 5 and 6, but any cross 20 section
havi ng a spac 2§a85§ﬁgt§a8ﬁe direction, into which optical fiber cables
are placed, vd!| g34lel p@rktor the present invention. FIG 7 shows a state in
which two trunk tension nenbers 25 are connected |l engthwise with a ring
connecti on nelbear2fate6 fixiag paettrunk tension nenber 25 is a rigid body
as descri bed above, the |ength which can be brought in fromthe manhol es 2,
3 is |limted45TheudAsr 81P€o | ay a tension nenber 25 across the whole | ength

of the main pipe if_1s necessary to forma long trunk tension menber 25
by corfhect i n?ots)'ho#% ?%‘E%?oﬁr??é%‘é'}éni‘ﬁe%elf he main pipe 1 using the
connection mey¥es138k pPevehtfon/mePwE a structure in which the trunk
tensi on nenbers 25 having a substantially U shaped, V-shaped, or Wshaped

Cross 56 arcuate fixing part

60, 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

16 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

2b 111 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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section open to one direction showmm in FIG 5 or 6 are connected with a

cl osed cylindrical shape connection nenber 29 covering 6 the open part. In
this structure, placing the connection nenber 29 at a position
corresponding to the opening of branch pipe 6 in the main pipe 1 nmakes it
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 nenber 29 and pass through the branch

pi pe 4. Thus it al so becones,possible | ay the trunk optical fiber cable
20 in the mailr?apgﬁk}nk EPE‘WBHPBF} 1pp Fﬁbg‘?l ooseni ng by applying tension on

the branch t ' m the branch pipe i6 box 8 in a simlar
manner as in t%zgggggﬁgﬁatﬁgm%égng string 31 shown in FIG 3 thereby

haul i ng i n thad bgakchetendBofieiabe2> toward t he openi ng of branch pipe 6.
Now expl anati on mﬁll.be made referring to FIGS. 2 and 8. In the manhol e 2,
each optical ¥li%epepibgepaldt 21, 22 is slidably 20 conbined with a

correspondi ng .t.ensi 0 er 25, 26, 27 respectively and then one end of
t he piﬁl mentfert gEPnglgﬁggeiBaEBnnected to an end of each tension nenber

25, 26, 27. Hhehpi-AacAPEhsak nggr cables 20, 21, 22 and the tension nmenber
25, 26, 27 are inserted into the main pipe 1 and the branch 26 pipes 4, 5
by taki ng up 2d1leamthateefidxdhgepabtpul | nenber 10 11, 12 fromthe nanhole 3
, and each branch pipe box 8 , 9, and the other end of each tension nenber
25, 26, 27 are taken out

[Embodiments of the Invention]

10 The embodiments of the present invention will be described
below referring to the drawings. In the followingdescription,
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

26 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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in the manhole 3 and the branch pi pe boxes 8, 9. In this state, first, one
end of each tension nenber 25, 30 26, 27 in the manhole 2 is fixed by

fi xing means such as an anchor 34 40 and then the other ends of the
tensi on nenbers 25, 26, 27 are pulled by a wind-up nmeans such as a tension
device 34 placed in the manhole 3 and the branch pi pe boxes 8, 9 thereby
tensi oning the tension nenbers 25, 26, 27. This state is shown in FIG 6 8.
As the tension device 34, for exanple, a tension device consisting of a

drum wi nd naQyiﬁgﬁﬁﬂébEQ? e9%¥gth a g %kataaﬁﬂa §ikggve95%eréﬁ+f§e S

used. The pl ac ASi Bf UEViEee y at the

sane | eveh) @fg e WRRRY, %h@eaﬁfsﬁdi'ﬁnnﬁh P10 26, %Qelogénﬁhgbeéftlbﬁﬂnéﬁat at
| east in the manhole 3 so that the tension nenbers 27 can be

st r et chedpipe & gfit are fidmmedper thpawsinpipesi din tameupwdgdgyosxmpiml i ne
when they are ten5|oned In FIG ,8, the optical fiber cables 20, 21, 22 are
om tted BYLFRSEEPN si (Fhe PFé&FPoW—P‘F?ué ot F‘E‘S?nfil Ped Sisepsanglerfron, g

are sl d2phy BRINHIRDL PLLARENS LAN ! O IR TR RR0g AL RPrdBERIAPCT 50

far. ErsitorP merefs
near the earth's surface connectlng to the branch pipe boxes

8, 9 at a gentle angle.
When laying an optical fiber cable, first, the insides of
the main pipe 1 and branch pipes 4, 5, in which optical fiber
10 cables are laid, are inspected with a TV camera to acquire
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.
16 If there areobstacles (a lump of mortar, a protrusion of a branch
pipe into 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 method of flying a parachute-like drawing tool by
25 an air pressure, and a method of connecting to a self-propelling
vehicle inside the pipe, and these known methods 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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arranged such that tension is applied only on the tension nenbers 25, 26,
27 without tensioning the optical fiber cables 20 20, 21, 22. Particularly
in the exanple shown in FIG 4, since the optical fiber cables 20, 21, 22
are passed through the tension nenbers 25, 26, 27, a tension applying nmeans
needs to be used in such a way that it wll not place tension on the
optical fiber 26 cables 20, 21, 22 inserted in the tension nenbers 25, 26,
27 when tensioning the tension nenbers. As shown in FIG 8, tying the
branch tension nenbers 26, 27 to the trunk tension nenbers 25 with the

tying st réPEEeBROBALIRG LR HEhf L% anfefich pipe 6, 7 makes it possible to
draw 30 in t r i h ' qﬂgg |pe 35
6, 7 toward t eetnd;&g%% &glﬁpée}gb g,ﬁgggghlg%‘ﬂétn%’i (E;trlngﬁ'?ﬂ e (?%r??}%t ns@oirjl

menbers 26ib@y &awles h2ohr anch2pi pado@eds idn henbérsaldsowiag, t27 dspose the
tensi on nmenbers 25, 26, 27 and the optical fiber cables 20, 21, 22 in the
upper spatetermined ;rnd they mdien §jiigabl ynicombineghc eTBLFVYrke@@R € ng t he

trunk tensi on nenber, 25 between the manhole 2 d the manhol e 3. Through
he. afov e RURTEHRE HBRRGHH cE1e HAGHITE AT (4 barbe ek 0E8m be |ai d i
upper par tpyd tidk § A Pss Lof] "%‘i'a\’re RO C@'h%él@%tf &9 20,
21, 22 are connected to 10 connection boxes ( not shown Tor optical fiber

cabl es antowhelenghoiowanhtbraalh apdt itisdy f ébeendapheallel2witl? e
connected to the connector appropriately placed for individual househol ds,
and t hus opEieRl diibex cahlep 2he 2dpt 22480 thpsrthameans imm membeys et ween

t he manhol gs an IS COo ted. 1 n e esent_inventiaon of the
t ensi on n}eibgasarfg}zﬁfé,’pwr%egégﬁgtc 6rt’)ll'%":’etzilar‘i ﬁ’eaga%e ggﬁfllt‘lb’d?%‘fafa%]%e and any
conbiat i pikwleacht dPRér %ﬂéhgqrea%jms@aaibeceﬂ@m edriieppRdchd Pibdhe need
for each pipeline. FIGS. 9 and 10 show anot her enbodi rent of the present 20
i nvent i oncalhes n20rer 21, 432 mdyc beecompyiises mheother commimigatlidng o a
pipe by rolling up a plate such as a plastic plate and putting its one side
edge uporf er formng into a pipe-shape to be able to be opened and

cl osed. For the tension members 25, 26, 27, of which examples are
shown in FIG. 3, elongated members such as ropes, strings, and
15 belts, made of high-strength low-elongation fibers such as
poly-para-phenylene-benzo-bis-oxazole  (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
256 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, a branch tension member 27 to be inserted into

80 a branch pipe 5 is tied to a trunk tension member 25 in the main
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Then the side edges of the guide conduit 45 are opened to 2b insert the
optical fiber cables 20, 21 and the tension nenbers 25, 26 and, after that,
the guide pipe returns to a pipe-shape due to its resiliency and thereby
protects them shielding fromthe outside. An opening 46 formed on the guide
conduit 45 at a position 30 corresponding to the guide conduit 45, and the
optical fiber 36 cable 21 and the tension nenber 26 branch off fromthe
inside to the outside through the opening 46. The nuneral 47 shows a

connecti op, r.f.or nect j t gyi.d ' .45, i gents
connect| OB EPSHs (8" SYNRE g %,ukTs BORERLAR chPrblBoRAERSL OB S
above desghi §genRyheE HPEAERYp Shé eF ChNEhé NRaln Upkpé ensi on nmember 25

substantially straight in the upper space of inside the nmain pipe 1 to
pl ace t he guiWeerartangedSinoviers manner ,t thekt épssonmembdae2526annbé he

upper space of .inside the nmain pige 1 and thuys allowng the optical 10
fi ber capPadled im toward;the bragchpipe SyafF dde8RERAPISE bEapEhdPEPBsed in

t he upper f. 1 Nnsi | ' g re W ' ndui t
45. 1% tnb B SRabidriie Bk EelFLSh Belfbek LIDELOR"yIE wlaned BLREpER
optical fe @Et@hh?&n?othé bptdeadl €iBeERASSLk iif & RRWHIPBApeD i5RCEnOf

I nsi de the main pipe by tensioning the trunk tension nenber 25 inserted
in the mathupiife becomes possibdiefto ultl theseptiiedy Sibgwsahlee@Datong t he

upper spacge of inside the in .pj 1 bet,ween di stant nmanhol es 2. and 3 on
by t ensi ORMEIURBEE {SRARE (U B At EhS: MO40 BARS; § 18 FRobTtoEmedist? they

i:gl tGS 38?5%?0%’%3 %h:&;i rg%ﬁ?%ét%ﬂfigyiﬁg tﬂé8p£f$a?&tiib%§] clbPer
10 20 in the main pipe 1 preventing it from further loosening.

FIG. 4 shows another embodiment of a structure in which
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. Theoptical fiber cable
is not limited to the two-core cable and other types of optical
fiber cables such as a four-core cable and others may be used.
256 Configuring the inner diameter of the metal pipe 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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tensi on nenbers 25, 26, 27 with sonme slack and therefore, for exanple in
the enbodinent in FIG 3, the optical fiber cables 20, 21, 22 slack with
respect to the tension nenbers 25, 26, 2b 27 sagging into the nmain pipe 1.
FIGS. 11 and 12 show a nethod to renove the slack fromthe optical fiber
cabl es 20, 21, 22 and the tension nenbers 25, 26, 27 thereby securely

di sposing themin the upper space of inside the main pipe 1. 30 In FIG 11,
the nuneral 50 indi~cates a nmetal ring for a slack 37 prevention menber,
which is r § s : j Y o\ C a

accorrrmda{)g e %&]p%#i;l I enrtl%lgr b@g?hzg‘@r%i\g% Zggﬁdg? g?;ta Eggﬁoﬁfgrr%r rs 25,
26, 27. Thﬂﬁhﬁnnehglc@aﬁgngo of which wall is bent with its dlaneter 5
contracted, is inserted into the main pipe at positions where the optical
fi ber cabl es EXES 25 t@7 %WQ Wénlénéh@hhﬁﬁrﬂ!m@anén wrighg tmmek, the

di aneter of the net S anded to .,pr el f _agai e inner
surf ace oF Pﬂéomw%%ﬁ’i h5be RALE: ppe o Bpeiadetn vt ppdd eforaktls o
21, 2@ e 7 i ed in
t he concave 5%%‘5%?r?sﬁ(yétxﬁgalg§%§rﬁgur%ace othR%%%%&ééqﬁ%?%ggﬁe up the
sl ack by pepevi hgonl§ 6A6.ofticaDFEibay eabtanibesiigyn iigdthe pogateésps where
the optical fiber cables 20, 21, 22 or the tension nenbers 25, 26, 27 sag
15 into thetndk nceabity, abmlqltahstYppéf cabies @ﬁeppévémeéngiep%n@mgal
sagglng by p C|n t r s 50 at a predeterm ned spacing. In FIG

t he s¥ﬂc£ 8@%??0% ngaﬁe gc?opﬁgﬁso$ agFRP ring 52. This FRP ring
IS di sposed Qtuﬁ deFHoRd ROTruh®NteAs2BnZenBEY! 89 ﬁ&@iﬁgagdulbﬁé ter is

expanded in dianmeter to press the optical fiber cables 2 21, 22 and the
t ensi th nenbes seﬁ:.o%foﬁiedg:ef mmguﬂenamla]stsmmoes sftatind essi steébe 1,

and configured to be cured in this state._In this enbodi nent, as_the

uncur ed FRR erangd the HEF&SH% fége{:h‘éal%]r%%kz‘b'r AlentéiloALReRbareddhRres to
t he optlcghef%€$ ciglfﬁsgg e t he tension nmenbers 25, 26, 27, and
t herefore I ece forne “a concave, which can accommodat e

the optical feteer 6C§ll|i>d>@§ etfbodihents amddif\ﬁeﬁ@mﬁimsmsbatioas,; Bfc. 27, is

inserted between these optical fiber cables 20, 21, 30 22 and the tension
menbers 26, (@6 s5lwws andubabanhialdy FRFhaped cross section and FIG. 6

15 (b) shows a substantially W-shaped cross section. In the space
28 of each cross section, one optical fiber cable 20, 21, 22
is placed in FIG. 6 (a) and two 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.
FIG. 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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38 material to prevent adhesion thus facilitating the replacenent of the
optical fiber cables 20, 21, 22. In FIGS. 11 and 12, the concave 51, 54 is
formed at a single position, but it may be formed at nultiple positions
depending b on the nunber of the optical fiber cables 20, 21, 22 and the
tensi on nenbers 25, 26, 27. Also the shape of the slack prevention nmenber
50, 52 is not 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 sljdi he. over| ed portions. Al so an
arcuat e shapdiGr §eFhewHh A §tF\‘&FFE{E?rH} &’?‘gg d’%@%rﬁrﬁ’éﬁpgﬁpé °Hd9ie‘§ée{§e3. So

W26 b nags EOAnECE SREA IRy GoghahEd Sy Snkitl | O WsharEhteRbaICl Pl e

4, 5 bra romthe nain e’ I'b “openi igs~ of C pe 6, 7

are formegledtidn it Hoede HRRPEEtRAA sNGWii 1@ MRG0 Pop% hreMdShnettdd anches
have this configuration and therefore, when the trunk optical fiber cable

20 and t heith unklosesi oylipndbécalsshape |conhedtoinn aenbeger Incevieeingr t
mﬁthi% the main Ei e 1, they will not hinder the sewerage 20 flow from a
branch piHRe 420P&r ﬁ%ﬁkver, such configuration is not always the case

depending  1p this structure, placing the connection member 29 at a
position corresponding to the opening of branch pipe 6 in the
main pipe 1 makes it possible to make the branch optical fiber
cable 21 and the branch tension member 26, which are placed in

10 the trunk tension member 25, branch off at the position of the
connection member 29 and pass through the branch pipe 4. Thus
it also 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 cable 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 the main pipe 1 and the branch

26 pipes 4, 5 by taking up the other end of each pull member 10,
11, 12 from the manhole 3, and each branch pipe box 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 themanhole 2 is fixed by fixing means such as an anchor
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on individual main pipes 1. There may be a case in which the directional
angl e of the branch pipe 4, 5 and/or the position of the opening of branch
pipe 6, 7 are offset in such a way that 2b the upper mddle part of the
mai n pipe 1 overlaps the opening of branch pipe 6, 7 and the trunk optical
fiber cable 20 or the trunk tension nmenber 25 traverses the opening of
branch pipe 6, 7 thereby possibly hindering the sewage flow. FIG 13 shows
a structure which prevent the optical fiber 30 cables 20, 21, 22 and the

t ensi on er S 22.from raversi h LLNng. of , br h pi pe
67 T (G SRSveen The PG ees oo RE 3hI e HefBERE 25" 281 Al s s

gui de mengs gm'l@a by { RifRdupiméads/BUcH a P tefidib devidseutgradedo the

branch 6 pipe 4 and collar part 62 which abuts with the inner surface of
the mai n phphelmaihsé he 3faridgke biranoh piee bogesf8 bf aherghiypees iaming he tip
of the cylindrical part 61 protrudes into the main pipe 1 fromthe collar

part 62. the temnsierivembers t2%1 36 f2Jr-nefhist Atatai AfetBReWRXBRANEI®SN 10

TS 67 b7 O R 4 A i LS 2 s d0
consisting of a drum wind manual winch paired with a hook, a
turn buckle, or the like is used.

The placement position of the tension device 34 is
preferably at the same level as the upper side of the main pipe

10 1 or higher than that at least in the manhole 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 optical 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, it 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

26 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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stainless steel, a netal ring which can be expanded by plastic deformation,
and so forth can be used, each one of which can expand the cylindrical part
61 frominside pressing it against ib 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
menber 26. Thus, the branch optical fiber cable 21 and the branch 20
tensi on nenber 26 reach the cutaway part 64 guided by the outer periphery

of the end part of the cylindrical part 61 and, fromthe cuta rt 64,
t hey passgt ht o‘i&}ﬁ“f%éﬁﬁé’r@é’ﬁne?&}?ﬁ%‘ltygi HE?PCE?“%%\?P]'%E ﬁ%ﬁﬁ%@%@? anch
pi pe 4, 5 i | e ' s NDT ,ql Kk
opti cal fi!: ?é(é'ﬁg’gbl?%n}é%}gn%@f hgi f?frljﬁn p%@%sﬁ%%ﬁcn%ﬁleé@gg&%ﬁ r? ' Qfoﬁlﬁ%‘é‘t he
outer peraphewingftbhaibppspatheotenbéonumembiersa2s,6Rend 1 harsd exiend
along the upper nmiddle part of the nmain pipe 1 wthout traversing the
openi ng ofpbieathfibee ables AP FthdR2, iastbrowRPEE fparel1af N&kdeqg t he
optic fiber 40 ,cables .20, 21 and,the tensi.on .ne rs. 25 6_under the
ol | 2 patRSEs LaRHEE LTI PRoRRS Y ETy HER A Ehr Era Gepd T4,
falling iptonthe, 880 pilf hiti fdnidfe 2 MdfthbGmaRSIOM ON the tension
nmenber s ﬁ@,ﬁgég %§E*(i 15 é%%ms anot her enbodi nent of the gui de nenber,
which is a T-rhaigylgwhde atlereedebbriibetingracedhseanthal oyt Ieshapibéor med by
joining a tubular main part 60 and a tubular branch part 67. After_the
optical f¢ablecaf| eanobe 2aidpinghppefe part within the main pipe 1.

Finally, the optical fiber cables 20, 21, 22 are connected to

10 connection 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 laying operation of the optical fiber cables 20, 21,
22 between the manholes 2 and 3 is completed.

16 In the present invention, all of the tension members 25,
26, 27 need not to be in the same configuration and any
combination of optimal configurations can be adopted depending
on the need for each pipeline.

FIGS. 9 and 10 show another embodiment of the present

20 invention. The numeral 45 indicates a guide 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 to be opened and closed.

Then the side edges of the guide conduit 45 are opened to

26 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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tensi on 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
pl aced 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 nmain part
66 and the tubul ar branch part 67 are expanded pressing thensel ves agai nst
the I'b inner surfaces of the nain pipe 1 and the branch pipe 4. In this
way, the optical fiber cables 20, 21 and the tension nmenbers 25, 26 which

E hbr ngeabierhE RBEiey o siP R BRNpEpesd BRRRGH GtS £RoBtDe: thefferhe
t ubul ar . éﬁgﬁ | " | '
and the g?gﬂ% éB%Hégﬂgga lgﬁggﬂgpgg%%Fiéﬁgﬁgh2§B%aﬁ§ﬁegggeghzéﬁg*§agIpe .

descri beda bebphéct 866 Si6mBér af 6+ e€PnABGL Eng T owo t feidpepipes 045 br anch pipe 6
in the upper side part of the main pipe 1 and change their directions near
the earth's 2B shefemrodiorenis phgwnoin FEGEr ghandpgibethetaunk tengion gentle

menberts ZBOMBET o0E HANAIF b EOEn BPIR TIPSR nen ¢ ERETSRT 1 |
ggp' 'ng ngatgéeci?iﬁgféhé 9%kt BREREhSmeRbe 2 25 3UbbRankianth sepsighe menbers
, y diagonally traverse the 41
in the upper space of inside the main pipe 1 to place the guide
conduit 45 covering the trunk tension member 25 in the upper
space of inside the main pipe 1 and thus allowing 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
with the guide conduit 45.
In the present invention, the tension members 25, 26, 27 and
the optical 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 along the upper space of inside the main
pipe 1 between distant manholes 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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branch pipe 4, 5 depending on their relative positions to the openings of
branch pipe 6, 7 thus possibly hindering the sewage flow. That is, in a
case as shown in FIG 2, even if the tension device 34 is placed at a
position 34A above the branch pipe boxes 5 8, 9 or at a position 34B bel ow
t he branch pipe boxes 8, 9, the branch tension nmenbers 26, 27 wl|

di agonal ly traverse the branch pipes 4, 5. FIG 16 shows a nethod to sol ve
t he above nentioned problemin which after the branch optical fiber cable

21 and the branch 10 tension nmengber 26 are.ingserted into_t.he branch, pipe 4
and tensi Bﬁef’gngbﬂpi 1 HBIGL L8 cf’@?%‘fd‘t’? ﬁgﬁtfﬂ%%,peglﬂ%&iybwégghape
retaini ng,pi jqt S I ﬂn@;g%?%r : hopipe 4 is
i nserted ?%%%@e\grlaggﬁtp‘?%é a?cfromt e g‘agﬁ?%%hgélgéla%{lﬁcg?gg%zt@b put
the branchioppicahdf ther teablienZmedbdrshes 15261 apzh tensi on nenber 26

closer to the wall surface of the branch pipe 4 clanping the branch optical
fi ber cabl e Zihumae nekabringhb? endivhickmadl 26 beatwedhhiite dranehepi pe 4

and t fl exi bl e shape r.et ai ni ng. pi 70. For_ the_ flexibhl.e .shape, retaining
e 7o, PORLERGHEe 1o 1DGeRb At NEheoha Ly B IRk Aaf FORMADNRURATS ¢ h o
warp thre Tl hhe y¢ t Tyt ldnbey28S the
wef !to or ggeg%gcdﬁ{%gﬁ;bae:ﬂ ﬁ%ggé? gjo\/\'/nm?gﬁ #aragldgrgg?‘%:ﬂ%érgﬂdi spose%lgl' n a

spiral foes,ix7 eagd aBhéer) nther dbamaeter aidthbanetidle rdag He isserpanded
di ameter of the flexible shape retaining pipe 70 is 2b_slightly smaller

tﬂan the FRAnBFedsakbtelf A SR Hligle sHrface of F§epl“gﬁ-8ra_ﬂapé that the
surtace of MPREHsEhe bhe TGS R SR BaBIRUS, 21234 a Rt  FehBESh

pi pe fo W fhBmBass- 29\ C8 diggl whiaht 8retdecathodated i heABbABaZE, 52] and
the 30 tension nenbers 25, 26 are inserted into the main pipe 1 and 42

t he branchgpipst4lendnnenswrfdce efpihenadn pipe fehsitakemepitdre slaek
flexible shape retaining pipe 7 0 is forced into the branch pipe 4 fromthe
branch pi Bg BgRoging| EN€18ads another exanple to show a state of inserting
the 5 flexibl [ 7 4 . j 4o ich a
bag 73 havi ng'ﬂéfés]g’ggtr éﬁ??%ﬁ{/wggla&fbs]t#cd ?93)5} gtlﬁ:&q[%n‘?ﬁ??%%en?gt?ﬁﬁbend of
the flexi BiBegheppleet20 Nizlg pRi2per7Ohé ucdnd et niditbdrsp 2%,026yde3 shgrefrom

The insertion o%grati_on is conducted by pulling a pull nenber 72 tied to
the t1{p ointpethe Mg Pigs | L pb'égsnﬁglﬁh@r@a%ra@lﬁgéi%ser?wmém'm e

shape retaiping.pipe. 70 by sendin .Qressyri ui g mzBehipd f he bag
73 througﬁogeP?ﬁgE S %?)?V?%g 0s 9_7%-18& ?‘is{ep?lg eér%blrce!”{[{)sot l??k %Ee | exi bl e
shape retgi-BhBgePhPRel 8pubehyNd at the sane tine. | b As described so far,
the branch pipes 4, 5 ascend Slantwi se at a steep angle as showmn in FIG 2

~and t hen chariye Rlitsi d2asthadi karkpglesemdan mhpbearis' formed adfeacBRPect i ng
to the branch pjpe boxes 8, .9 at gentle angle, And the aqptical fiber

cabl es 207159 55 TINE FRE ARG bh HERRSSD 25 & Aes beed, Bosditiaiodn 3B i n t he
upperodn d t i I I } bl es

e EREel e el Mnd RHRBLRE S BCeAEnEA T ddBkictRr Lo Bk eld ) e

i nserted théompthicdl Fiberptfebed 205. 2Ther 2faovdet heft i membexisnpsb y

applied on the tension nenbers 26, 27, the tension nenpbers 26, 27 will be
| ai d sl an26r s@72@3&ines rghe hénBelnSHIfRses o TheelddBnPiRe Uppe?Pdpace of

i nsi de the _openin f pranch pi . he inflection point, at which
t he angl e‘s‘oBFl?HEg%rgﬂcﬁep?BJéEgA?SSé%ﬁ%n%{e]gtéhereby possi bly hindering the
sewerage flowp AhliBodgFod et Via@ PRE Uiy EFREGRY Sk 11 8 2"RAF@Ensiown 30
in FIGS. 16 and 17, it is difficult to insert the flexible shape

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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43 retaining pipe 70 while tensioning the branch tension nenbers 26, 27.
Mor eover, tension nay be inadvertently applied on the branch optical fiber
cable, and therefore the nethod can not be clainmed to be sufficient. 6 To
solve this problem the branch optical fiber cables 21, 22 and the branch
tensi on nenbers 26, 27 which branch off fromthe trunk optical fiber cable
20 and the trunk tension nenber 25 laid in the upper space of inside the
mai n pipe 1 are gui ded bel ow the openings of branch pipe 4, 5 skirting

around the_10 o i ngs_of _br.anch .pi 6 he secur, ' | nt and,
T ths orater ERREPERRRnE etk fnlp Lok DA SRR KB PopLab ndft

| ayi ng thgsbgRechpeptitafibéPesakpds 2@l 222 and the branch tension nenbers
26, 27 along the Tower surface of the br anch pi pes 4, 5 without crossing

the interior Inf FIBS.blhraakd 13, pilpescohcayve Skydrdlisekampedatnal $ingle

descri bed below in which the branch optical_ fjher cahles 21, 22 Snd t he
branch t eP@SbhiRntiis i5gnay be, ferpgedeat MtdidP e pesdtions JeReRdiRg | over

part t i f_br CQ H'!- 4,c.5. LGS 5148 d uch an
exarrp?ﬁfe. #ﬁe‘%ﬁ%&%ﬁe%o‘)?n Ica esl%:algtﬁl%eelzneﬁ%ér%peééegeét }?hgnggg%;éng of
branch pipendich m&RbEFSNEH, P2e§¢ #7.and the guide nmenber 80 is configured
in such a way that a tubular main part 81 and a tubular rotary part 82 are

rotatably fitAlewd whehshapd oft bbe. s P&cK ipgevent ian membepa’@, $L hasnet
dianeter smaller than the inner djaneter es .4, 5, and the

f t b h . pi ,
(LMt DIMiteR A Hingxenaser( AT § PIaenarand May PR RRSar, wRich T 55

whi ch pr o} gc ; 0. PL . “q%gé : 1§ &g opt i cal
fiber cab%% é@%%%%%ﬁ%%mténg?%@ng%ér %ﬁﬁg{%@d%?ﬁ#he upper
spaceif owerlgppbe amdn 4o pPbe lexphndeds in ad bamever pgrts 134 ifry shgporting
the branch optical fiber cable 21 and the branch tension nenber 26 is

for med onoveelapped pAxYians .at AlRe PoANGUGTcEAPSHIABIAY than Behatfink

slide part.83, The tubular rofa part JsS tably fitted to the rear edge
6 of the TiBTTIEr2 ‘%‘ﬁs%ﬁ} e@li%n B WAt ¢ g%@t er periphery, a branch slide

part 85 for SPRY iiRdnakepleanabseptibedl reifberifghte #icang €Ret bimnch
tensi on nenber 26 is fornmed. Accordingly, as shown in FIGS. 18 ( a ) and

19 ( a ) whenecls biranch phpeht t ISebrappbrefHfimongthefma e pigsullarthei n part

81 and 10 the, branch slide part 85 of the tubular rotafy.part 82 are
i g PR BRGRCHE STRANSH PReb - c AAES SOHRR e 2B GHLABRELE: BREREber 26

are | nser%ggai ;P tt?%? %ﬁcw}#pteq%gugggtne e Bthdred Nhavkedehgo the

branch pi from to make 1t reach the opening of

branch pi génBighbatide anditkesefote | whear th82 rak dpt ichlifdberacabpart 81
is made to project into the main pipe 1 supportingi the trunk optical fiber
cabl e 20 ah@ndchehe tamink: eens bon mefmber 25 age haid & longnin dppgs Piidlgs.

Here, the_gui de . 80_may be pla b .at it t he
runk optPEEF FHHEH £t 858 RHEe e SRFaR E b b inkis PRB b fhe
corregponglifg tPohhge BPSRERIpDbe A pngh pipe 6 to insert it into the main
pipe 1 and then pull it up fromthe main pipe 1 to place it at the opening
- of branch pi peweuagesheh ceinfli guiva tiioants noptalwdys thecasshiiepending t he
branch tension mepber. 26., Next, the tupular rotary part 82 iﬁ,r tﬁ}txed wth
respect 220tHAHEIAYAL MAIRE DIRSSHY -asTREEGMAN B8 Gscaspgip ghychiheg (b )

to directional angle of the branch pipe 4, 5 and/or the position
of the opening of branch pipe 6, 7 are offset in such a way that
26 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 possibly 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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pl ace the branch slide part 85 at |lower part of the branch pipe 4 thereby
gui ding the branch optical fiber cable 21 and the branch tension nenber 26
fromthe upper part to the |ower part of the branch pipe 4 by skirting
around the outer surfaces of 30 the cylindrical body 81 and the tubular
rotary part 82. 45 \Wen, in this state, tension is applied on the branch
tensi on nenber 26 fromthe branch pipe box 8, the branch optical fiber
cable 21 and the branch tension nenber 26 mﬁll be di sposed al ong the | ower

side surface of the . .slanted. art of t bra 7B mnt ersing
the insi de*BYSTRE 8, i’r?c?rpﬁ? ?ﬁ%’é% ﬁ’é‘pleea’d n]dp gagea or § ?ggéféﬁg
tension ngghgr 26 is fixed to the branch slide nmenber 85 in the | ower part
of the branch pipe 4. However, in this nmethod, since the fixation of the
gui de menmber BO REG.h 13gsphet nuwerad 60 admtiqates 4 gaidet membessehicl 10
secure, as shown in FIG 20, it is preferable to fit_a curable fixing

nenber 861ifcfpEmedfof %Wllrbh‘éralrcﬁﬁr?}eél tRIRe Hgseskssudater tf‘ﬁebﬁlk%hl nt o

t he inner_surf Ces fro Cc b

over the PUBEI rrdof‘a?glé)aﬂ %"zt %Hﬁﬁgh %gggga%%h p!}b g%‘ggngﬁgggexpand
the fixi nan@rr@eraﬁﬁplnbe@eaé R £31nde obaghé s Ay WrebehAcApipe | i ke
and nmaeke it harden in a state pressing itself against the inner surfaces of
t he gui deé6peabdrtld® tip afhdhsr a:ydhn@rpsad. parthéfl phetgudde mmrbbeth80 is
firmy secured {o the _branch ge 4. Moreoyer, as shown in FIG 20, formng
a taper ed"®iRePdRe2d fREMehleofFOLERT iPRFhgPfenber 86 makes it possible to

prevent The cylindrical part 61 is formed with a diameter expansion

10 means 63 in the portion which is inserted into the branch pipe
4. The diameter expansion means such as a spring ring made of
stainless steel, a metal ring which can be expanded by plastic
deformation, and so forth can be used, each one 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 into the
branch pipe 4, 5.

25 Moreover, the trunk optical 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 along the upper middle
part of the main pipe 1 without traversing the opening of branch
pipe 6, 7.

30 Further, as shown in FIG. 14, placing the optical fiber

40



solids flowng in the branch pipe 4 frombeing trapped by the fixing nenber
86 thereby snoothing the fluid flowin the branch pipe 4. FIG 21 shows
anot her enbodi nent of the guide nenber 80 . The 2b guide nmenber 80 in this
enbodi ment is configured to forma pipe body 88 by spirally rolling up a

pl ate nenber 87 and slidably fitting adjacent side edges of the plate
menber 87. The gui de nenber 80 can be tw sted by making the plate nenber 87
conprising the pipe body 88 with each other and its diameter 30 can be

expanded or_ contracted by thus twisting. 46  Then, the pi body. 88 of
such a stFGEiﬁ?eﬁgs %J]rd"\f{ddé?g‘el ﬁePF%OPr'gﬁ‘Pb%ﬁ%I 'r&%“t'ﬁeg Eﬁﬁn‘ﬁoi?‘?ﬁe part
83 and a 0, 7l Fhq VM h Lde part
85, and t e roer TBkde A O e L B o e R e T hahs
support pgallBdgabatdhehérmaih wipela parth Eheahelpoofakhei tensidbnaroni anet er

smal l er than the inner dianmeter of the branch pipe 4 . And in that state,
t he branchheptesaion mepeergalbe 2&.and the branch tension nenber 26 are

' ted int t 84 and.th lid 85, in that
tate.d the 107Htn 42 RERGRARS hr PRBSH LBRN T brcoti o BRnhera which ©
| eadi I &gt h ' f hg i | fib
cani o 30 S hoorBE.PEIE nokBEr ed BEvEng ERunb bEnt LTy PO ERe i e

part 83. fbemedhisy pjgun 88y ias tubudaedmaiint pert cdsaemdg dubathrobrahchhe
spiral to 16 expand the dianeter of the pipe 88 pressi ng it against the
n

i nner surPakk 6f -t RIREAEhe pReical shibep ¢aREeS t#@r b hnch? sindethart 85

under the_Dbr h plpe R t a tiC l.her . 2 d the
branch teﬁgpgﬂgﬁeﬂ%ereé% %15r’el%slﬂ (freﬁaﬁeo%&? I?%Ig&gpgb %gfgtf’f‘égfb'#igerétmgg part
of thm brenshapepguds idniierd 63 a8nEnkBetel ohtETtise mafiGe pifpel heifi e body

88. By attaching a seal material 89 made of a water-swelling rubber on the
out er sur¢antrattedestategumapladett aterdber opending nfkbngnchepspal 6 nat eri al

89 svel | Whin e ualer insids Lhe. branch RLBS & shho ShBdSBR5gIELS 1O
4 and, in that state, the tubular main part 66 and the tubular
branch part 67 are expanded 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 tension
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

26 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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2b menber 80 agai nst the branch pipe 4. FIG 22 shows yet anot her

enbodi nent of the guide nenber 80 . The gui de nenber 80 of this enbodi nent
is a pipe 90 of which both ends are made of a rigid material and of which
m ddl e part is nade of resilient and defornmable nmaterial, and the inner 30
di aneter of the pipe 90 is large enough to slidably insert the 47 branch
optical fiber cable 21 and the branch tension nenber 26. Then the branch
optical fiber cable 21 and the branch tension nenber 26 are inserted into

h . 0 i h : . and . .
 noert o PrantRrRts £icn BrpehgBiuets It i ae I eRelsBeRR 58t 8, anch

pi pe 6. Téfeﬁiﬂggfof BeaRtRS l6S ¥ UHUOPb8E ib2y M HdetEnd Rhe 6Fag8I N Pi pe
1 to formthe tfunk slide par 83 making it hold the trunk optical “fiber

cabl e 20 fihowt herHatudlke ,t nai oas awEbeho@h . inARUGa2 pewencif ithedeensibred, t he

pi pe 90 may be disposed fromthe inside of the 10 nmain iﬁ)e 1. Wen the
ni ddl e pafevifedielpind@csd 2t aRPeikion34d ﬂ?ﬂﬁ?é%ﬁ’?agg PIPS RR¥e8gai nst
its resilje i pt.o I p I nper . sur he anch
pi pe ? a%d%%’eﬂ g%i?%ossﬁst{%rneéggdgggé‘?%é ?’ %ea n:&%né?‘ﬁgul; a%se(gdf bt’ htép ranch
pi pe 4 byp&néhStefi§ibhemeriberBenetl,he 7 qairl 1erdh LjordELPi PLaPérés Phaced in
the I ower part of the branch pipe 4 formng a branch slide part 85. Wen
t he st at ebranehi phpesied gudbde nenber 80 is pressed against the inner surface
of the branch ]1pi pe 4 is unstab]e,

r

nmenber 86 si M 16 shoies @n’éeﬁﬁgeréééé’gi":‘?s éeg%athgpggoggacgeﬁ&%ﬁ(g? gt he

pi pe 90 a{‘H witi'dh after the branch optical fiber cable 21 and the branch

10 tension member 26 are inserted into the branch pipe 4 and tension

is applied on the branch tension member 26, a flexible shape

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 fiber cable 21 and the

16 branch 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

26 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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it in astate in which it is expanded and pressed agai nst the inner surface
of the branch 4 thus fixing the guide nenber 80. FIG 24 shows still

anot her enbodi nent of the guide nenber 26 80 which is a pipe 90 simlar to
t he one described in FIG 22, ring-shape expansion nenbers 91, 92 being
fixed to the both ends of the pipe. The expansion nenbers 91, 92 are nade
froma resilient deformable material such as netal and are shaped like a
partly 30 cut out ring with a di aneter slightly larger than the inner 48

di anet er t.he br nch p In.this.quide er, 8Q, the ex on
menber o ot egirar dner A6 enBib s APRIS AP AR RS Senletm BPRBRLS e

i nner di agRkef1&%ibie é?fangBeEh@ﬁlﬂ gop éhﬁb hat fopRd§ BHtdRhehpRERcR
tenporarily fastened, he branch optical fiber cable 21 and branch

t ensi on npmper426ramethasbrandh|pnpethexpoe 90 while the pipe 90 extends
straight. And in that state, the guide nenber 80 is inserted fromthe

branch pipe UOIG 8 ldnds ARARLE &XPHPLEpER| ShPHR BFQEEW%lJ—]HéeG‘thG Bhe t he

front end 9 Is mai n pip forma
trunk &1 as g e RS Reb i AEA mibe TSR it PrifEu Pl e Botufh: e
trunk tengi pagheabedvidy d Bubdytantiaiiay baa itiemer & tpfeaaagntagfﬂs@éam on
menber 91 of the | ead end side is released to make it expand by its

resili encynpoe‘else repdl6fi theghlewibke@hapecresainang pipe % Buahcthatpes 4
5 thus holg Jtself. A‘gﬁshown in FIG 25 (b), twisting the niddle part of
the pipe §Be Pﬁ‘étﬁ\‘ § o there &‘é’f“orm%l ﬁEFeFFéopeQqu@qu nt® a

spiral shagfagbend Lge%ﬁffﬁ%sé’ 'SP fiipdle 1 ey RoPend. t%g 89hE° | (he

spiral is presse sur ace of e branc

resili®ncpagf 78 hehmtaepﬁessmdgthnebba@ eBdagainsbetRepel@Ribbef sngplei n the
| ower part of the branch (?i pe 4 b%uthe expansi on nenbers 91, 92 and the
rear end Eﬁt@lgéngeﬁlng W hwmandinga pxessgyized Alyadi fremi bekinddi nent ,

for the tgﬁrg%r ag 73a€lt1£e'cr>]1|1819 aOffl{lgg supplying hose 74. It is preferable
to tuck the flexible shape retaining pipe from behind at the
same time.

16 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 inthe upper middle part of themain pipe 1 and the branch optical
fiber cables 21, 22 and the branch tension members 26, 27
branching off therefrom are inserted into the branch pipes 4,
5. Therefore, if tension is simply applied on the tension
members 26, 27, the tension members 26, 27 will be laid slantwise

26 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 in FIGS. 16 and 17, it is difficult to insert the flexible shape
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both ends of the enlarging nenbers 91, 92, a structure which is bonded by a
hot nelt adhesive and detached by heating, or a structure in which an
appropriate locking structure is used for detacheabl e | ocking can be
adopted. 30 In the above description, the branch pipe is explained only 49
about the branch pipe 4 in FIG 1, but the explanation equally applies to
the branch pipe 5 as well as the case in which even nore branch pipes are
provi ded. When the trunk optical fiber cable 20 or the trunk tension nenber

25 is refer nclydes.5.the state, th e br n optical fiber cable
25 hnd' t neehALhing aalie T8 Rniakr EoBt S8 Lhaing, Raich EOnGUaRCRCBPRES 4 or o

pl aced injpargl I e th %e I t case
of the tvvo@a acerlrfto IJr%ul??k%ol egegéfgﬁg‘?y % ﬂﬁé&@ﬁ*%eﬂ{iiybdﬁ ll%:%ﬁ {1%3

appl i ed tbraneh pptical tFilodr reabio amhdhdre faueh thesmethblecaft ﬂdeIEdl ate
manhol es can be treated in the sane way as the branch pipes 4, 5. In a

met hod ofb?hélﬁiﬁgénﬁolh@eﬁ@fﬁhCl%ntrunk t ensi on menber 25 is slidably

conbined with the.tru opt.i [ able 20 16 t |_ai mai n
b6 P oot naio aRavEr BAS A am nd . Pe3nnont fea £ bl bopae: 2F

strai ght »5 dqe tll'x‘éOSEaﬁEﬁ(‘f@e:?élémdéﬁﬁoéﬂLe 281 57 RbrPfctp)bxaa‘?EWb@Q fﬁ&ﬁ' on
bet ween the manholes 2 and 3, and this nakes it possible to lay the trunk
optical fthertnaik eptidal thbeappablep2ateaamd thesitdankheenaionph@ebdr al ong

20 the trunk tension nmenber 25 neither placing excessively tension nor
gi vi ng unfieclesichdp ShackeRATr SRacE afkivpide fihe mpiép pipe d age guidedriy in

the brancfe pheena: opénﬁﬁg%so%lg a%%%SbBE% 'S 5 skirting around the

10 openings of branch pipe 6, 7 to be secured at this 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 an 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.

26 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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| ay the branch optical fiber cables 21, 22 into the branch pipes 26 4, 5
W t hout pl aci ng excessive tension by drawing in the branch tension nenber
26 while applying tension on it. Also tying the branch tension nenbers 26,
27 to be installed in the branch pipes 4, 5 with the tension nenber 25 to
be installed in the main pipe 1 at the portion 31 corresponding 30 to the
openi ngs of branch pipe 6, 7 nmakes it possible to haul 50 the trunk

tensi on nenber 25 toward the branch pipe 5 allowing the trunk optical fiber
ut | ocosening. further. |nserting

cable 20 to _be laid._in e main pipe.1l with

The tr unkogptirert pas, 81 Fite s9aBaRE et nd nens ™ GRELGAL deimstk Gabse, nt 0

t he gui de %ygr I | I | i dably
conbi ned 3v|(it tEgeﬁlﬁﬁoﬁﬁ{;ﬁn}#%#géfg}%gg\%oﬁeﬁﬁ&é&ﬁ e&%:%'%zj%ﬁf?gga and
the opticat theeposablien28orgekpotldingt 86 YRpetrGARCE10Hei pskdegshe nain
pi pe 1 through the guide conduit 45 by the tension applied on 10 the trunk
t ensi on menbefh@tubydagovRaryrpRrtgis Fotatabdly bptteditof theregabedge21, 22

o LB 5 20 TRAD e A0 B, o RIEE lek? bAFBRRRRD BLPSS ¢
ro1 o o PBsEh BLAGE 2L 0%S cd: M o pBa fessat iindd o0
fi ber cabteblél2l?2@ntiothe bnapchetlenaiontembennzé pspesrmed.5 w t hout
bei ng excessigg%g&dingly' 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 thebranchslidepart 85 of the tubular rotary part 82 are aligned,
the branch optical fiber cable 21 and the branch tension member
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. And the trunk slide
16 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 branch pipe 6 together with the
branch optical fiber cable 21 and the branch tension member 26.
Next, the tubular rotary part 82 is rotated with respect
26 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 to the lower part

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

30 the cylindrical body 81 and the tubular rotary part 82.
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t ensi oned. Moreover, providing slack prevention nenbers 50, 52 within 20
the main pipe 1 nmakes it possible to renove the slack on the optical fiber
cabl e 20 produced within the main pipe 1 by pressing it against the inner
surface of the main pipe 1 with the slack prevention nmenbers 50, 52.

Furt hernore, placing guide nenbers 60, 65 at the openings 2b of branch pipe
6, 7 allows the optical fiber cables 20, 21, 22 and the tension nenbers 25,
26, 27 skirt around the area directly beneat h the openings of branch pi pe

6, 7 thereby eventl m_hi.ndetin he so.inserting
2 (1 exi bl o sHBENF abaTiFiS §ERE B YRAR L L8 AR LIGETRATE HATRen, CeBB P one 1o

gui de t hepgpwagesé! Qb &h@ﬁr@héﬁcﬂtﬂ i pd bo;P'8p9€hé bl%ﬂé}g%gt}l%aﬁ.' ¢tbake shape
retaining pipe 70 thus preventing the optlca fiber 21, 22 and the

t ensi on meabdes2 Pand2fhé baankchntens hon embeevageriflllobeidi dgusdit ahohgpi pes

4, 5. 6 Furthernore, disposing the %U|de menber 80 in the openings of
branch pi i§8961°‘73¥05§@ﬁ dfuxface IQj‘-nPé Gpﬁﬂ-éaFeﬂth c,faﬁJIfélez@ra‘rWht Réper unk

tensio as well. he. branch cabl e 2 and
the brinch VorarSh tRahairds chit1RERRE P e BrabeRCRice 4 B 588, he

mai n pi peléaariﬁgguagédofOtﬁ@eoll&xérp\»@énmd rRimpdie 2 3BCH iReBCEo4thed
circumventing the openings of branch pipe 6, 7 and fix themat the

posi ti on, buadchppl ydagnembes @5 dn the Yoweriparensifobhedzarch pipe2Z.in this
state allows the branch o dPtlcal fi ber cables 21, 22 and the branch tension

menbers 26, ZPYYHer |h FhiHMpthad . Sidces heafd*ati08cRInERRCHULEEpi pe 4,
5 Wi t hout nepASSI &Y vsllhal r'étsfa o 81RO Eh ﬁrc%ng*ipgefels not, nbEELsafaeyher

enbodi ment 1 n whi ch 'S con upper ace o
br ancio pi pecuickl, &e sdﬁﬁm“ lllmeplmL ﬂ20h|:§: Q@bpﬁéﬂﬁﬂéblélﬁétflﬂ hecupabde of the

main pipe 1 20 and the branch pipes 4 , 5 are surveyed with a TV canera to
measure fixing member 86 formed of a cylindrical seat molding compound
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
16 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.
Moreover, 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
26 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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nunerical data such as the distance between the nmanholes 2 and 3 (there may
be ot her manhol es between them) , the lengths fromthe nanhole 2 to the
branch openings 6, 7, the lengths of the branch pipes 4, 5, and their

di aneters. 25 Also, if there are any obstacles (a |lunp of nortar,
protrusion of a branch pipe into the main pipe, and others), they are to be
renoved by a specially designed obstacle renoving machine so that they wll
not hinder the laying of the optical fiber cables. 30 Next, a pull nenber

is installed h [ ' . okN or. S Is al.|.ation
I ncl ude a net%‘g%ﬁb&liggrﬂéiﬂr?g%?ﬁé relggﬁgn%g%?/ aj‘suc lfh%g%arfevmlrsegrcf%tv&agﬁeupli pe, a
nmet hod of jtkyfrén® &Y ettt ket Hisk d1lidtd pArt @l a R'RPPortzpdrei 1, a
met hod of connecting to a self-noving vehicle, and so forth; these b known
met hods n8y¢,banduin aitls redopead. pBatedibh & Heranglv el ides plars, 86heahdngt hs

of the trupk optical fiber cahle 20, the branch optical fiber cables 21,
22, and t b8t EREF ofNfeRdErs J81€ RiPS POoLYe 88ctisy ﬁﬁ'&é&%naosﬁiaam {h€onbi ned

together WhiRoLeSBECE bR £RGN L NSFandl SR AP Inard ¥s LR CHINR! §est e
rrenger h %-slireng E?/

trunk tensi isawre 1'g ow- el'ongat i on

char act er bateesjihfietéedsheI 1éhethdninihd eifried diRiMedler2d falfleabehtndri cal
menber formed of a flexible stainless steel pipe, the inner and outer
surfaces bip@htch Al dg tdateatareh bhe dwianch |opthdmal fiibgrachbleo2ted with

L0 I 9h- SLRATGRE dhot Al Oaams A hRer 54 socofhl og aHPErd B Suste TS |
co nod. BOEF AP FICeih eI AN S SRl CEREE GEnter P C
in FITB 2duide member 80 is inserted from the branch pipe box 8 leading

it to the opening 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

16 expand the diameter of the pipe 88 pressing it against the inner
surface of the branch pipe 4, and to place the branch slide part
85 under the branch pipe 4. Thus, the branch optical fiber 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

26 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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Preferably, the branch optical fiber cables 22, 22 and the branch tension
menbers 26, 27 are slidably integrated by inserting the branch opti cal

fiber cables 21, 22 in the branch tension nmenbers 26, 27 and it is further
preferable to keep the 26 parts laid in the nmain pipe 1 inserted in a guide
conduit 45 as shown in FIG 27 and keep them taken out from openings 46
provi ded on the guide conduit 45 at distances fromthe nmanhole 2
correspondi ng to the openings of branch pipe 6, 7. This guide conduit 45

Tna 1 oxi BERRED B Rl FRERL S 17 R e btRpen s o MenBEa 00 4 ¢
is formed of flasthebridh 85t PEAY Hibdredsn1 @2y PRKk nd}Pl:&HéfﬁBHan&

pol yester, or those reinforced wth fibers and is a pipe having a [ength
corr esponnember @ & Aeeliamgirntedf inhte tie pipe 90 in argtstte bhhead ertends nore
conti nuous spaces in the lengthw se direction, and is provided with

openi ngs 86rakdhke and Ghapdpgi P@cls dmsartesk frpynthe hnanopdpegbes t he

i f h pi 7. _Thi, fi i | t he .opti fib
oPbl e BnaBt hERRERY, B W ine! onfilifo"BE) haEh, Red e odhion LiRoOF oRlE hwi e
10 direct EQﬁeV@é high o iguirde £8NSkkb ¢ rikde iWcﬁQﬁ%rmangpf%@ﬁeth gbhg guide

conduit 45 may be fornmed by cutting a pi pe shown in Fl 10 open in the

| engt hwi sthditreenk @il ifdsr pany 83 'makinghlidapbodddtmakimmk bpthobl £ilbes

overlap to ke space inside. This shape nakes it _pqgssible to place
menber s V\F?Hfﬁa%@ ?E ot R% e t@%’lﬂ‘b&%’i"ﬁ% 2out ofidpaft PrepBERBIEY , the

gui de congyi y. . S| i i I .Qf r anpl e,

t hree pi pggb%ﬁéﬁ%g?u%lgg Eglfés%mﬁa?nggl %fsé@é’%@n %13)0 tgi emé‘éstlﬁgt Bga% éof t hem
i's corpi ngdihopipéelthe trunk tension nenber 25 bear the total load with
each optical 20 fiber cable 20, 21, 22 being inserted in each guide conduit
45. O cour séhamé&hgundddierpit of tineyphpeao uis tadpted,uthermiddbdé as t he
ones shown iﬂ Fl C& 44 and 45, whi ch has aJ,eﬁluraIit%/ of cavjties . In the
case in WATEh W EPHPEmGEi A2 HRDHE 1T FERLHLENFENIRHR JFREDl 3RS are
not tied §paghheKe fz?rﬁifkQﬁfﬁd@@'t%ezﬁrﬁﬁc%?ggko4peaﬁaot‘!l'lg%ﬂéf a

trunk tension nenber 25 inserted within it. ver, the tension nenbers

25, 26, 2¥s presseld ajainst dthestimereyt surdecel ofigaheobranthr pipe anbext ends
parallel with the optical fiber cables 20, 21, 22, the tension nenbers 30
25, 28 oVtSnkeShtieBFY i ber cables 20, 21, 22 being noveabl e

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 1is preferable to place a fixing member 86 similar to the one
described in FIG. 20 inside the spiral of the pipe 90 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 expansion members 91, 92 being fixed to the both ends
of the pipe.
The expansion members 91, 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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54 wth respect to each other in the length direction with sone

cl earance. As shown in the above described FIG 3, for the tension nenbers
25, 26, 27, elongated nenbers such as ropes, strings, b and belts nade of
hi gh-strength | ow el ongation f fibers such as

pol y- par a- phenyl ene- benzo- bi s-oxazole (POB) fibers, aram d fibers, carbon
fibers, netal fibers, and glass fibers my be used. FIG 36 (a) shows

anot her enbodi ment of the structure in 10 which the tension nenbers 25, 26,
27 are sh@dablg intggratgg with the oPticaI fi ber cables 20, 21, 22. The
tensi on nEhAReEeHs0L Hghe Branch pipecdt orm and the optical fiber cables 20,

21, 22 are slidahli% GASAR! RembOr L4, LIS IXbARRRE &%&&6912791%& 36 (a)
is an enlarged cross™sectional view of FIG™ 35 16 , and the tension
menbers 2&on€factdd air diamedeoite avdbimetee Sihableh tlsar Shei mwss st eel
pi pe, the_inner and outer surfaces of which being coated with an

anti - cor résameteesef thathrands pipss i%@n@héhﬁebaghpepéssgf- vhackoree opt i cal
fiber .cabl es 20, 2 ,5§§ are jinsert

opt &l 1 roRRerastly: £25 Bhed. "SRR R P AnCD R AL A BRI o SR on
e borb iR Skl ¥ ks oo ghell FhkTH1E0 Spoutitcire
fiber cabtlkee 20ipe 9Ppasttendsrstraight.
And in that state, the guide member 80 is inserted from the
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 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 to make it expand by its resiliency pressing

16 it against the inner surface of thebranch pipes 4, 5 thus holding
itself.

As shown in FIG. 25 (b), twisting the middle part of the
pipe 90 makes the middle part deform against its resiliency into
a spiral shape along the inner surface of the branch pipe 4,

20 and the spiral is pressed against the inner surface of the branch
pipe 4 due to the resiliency of 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 91, 92 and the rear end part serves
as a branch slide part 85.

25 Also 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

49



a cable with nore than 200 cores are used depending on the nunber 26 of the
branches. Configuring the inner dianeter of the inner coating of the netal
pipe 35 to be larger than the outer dianmeter 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 netal pipe 35 is 30 preferably flexible and bendabl e.

Al so the anti-corrosion 55 coating 36 is preferably reinforced in the

| ongi tudi nal direction by enbedding filanentary high-strength

| ow- el ongatiop fibers 37 inside the_coating. xt, each_guide nenper P
shown | n abedE sie Branghohiger b o FAG qhr At dRe ErBIanAR LoRCeRRRT Y 1y of
"t he openi I ' khhO j 1t ensi on
menber s ZQﬁ%#éiﬁgﬁP?gpggr#?ﬂg?ral%ﬁﬁlb?elngléo?ene\%se%: l?Siﬁh%gn%ﬂ?%e
menber P hase dbrhmctetdpesulagieaproaidgdcorvisespamd ngunk bpeicabefilbennet er

of the branch pipes 4, 5 and is conprised 10 of a tubular insertion part
104 whoseC@pbe 20seEtihgntrynk tansinn renhgpe visrrekerrrde iitaiprludesn a

hal f circ tru lide part . 102 which. fnrojec d fromthe

oyl i ndt | chite itand EiaR L oFaRen PBLIRaT ki Fehiler 2RI EneRERAd  pe

Mai N pi perdns fOE nentiednoh §$é§’frr1£afﬁrdllﬂﬁ1 Qh%VbQEHchrbniﬁ@ 4 B3 h1ed6 part
104 and for slidably holding nenbers to be laid in the branch pipes 4, 5. A
gui de conilmipa¥dllelsli dably passed through the trunk slide part 102 pl aced

in the guide nenber P and al sqQ the hranch tension nmenbers 26, 27 and the
branch opti c&l89 f&e pEgseas invensrignoig) pghplimptiedetiot FheugAse e br anch

slide par{he two adjacent manholes 2, 3 as shown in FIG. 1, but it can
10 be applied to over plurality of manholes and, in such cases,
the intermediate manholes can be treated in the same way as the
branch pipes 4, 5.
In a method of the present invention, a trunk tension member
25 is slidably combined with the trunk optical fiber cable 20
156 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
26 4, 5 without placing excessive tension by drawing in the branch
tension member 26 while applying tension on it.
Also tying the branch tension members 26, 27 to be installed
in the branch pipes 4, 5 with the tension member 25 to 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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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
t he branch tension nenbers 26, 27 and the optical fiber cables 21, 22 which
are taken out fromthe branch slide part 103 of the guide nenber P into a
conpact 25 formnot to wind thensel ves around the guide conduit 45 while at
wor k. Moreover, in a case in which a guide conduit 45 is not used as shown
in FIG 8, the guide menber P is nmounted on the trunk tension nmenber 25.

Next , hod far the. o al fiber .ca 0,.21,.30,22 within the
i 0 o peEhS VT LRAHh BBTERE) 45 TRYRFT | HE B ancpiBs 5 Heulhy The
gui de condybt¢fwnk SoSEIRELI£hd X LMD o erlﬁﬁh|1HE€H€rm&@hC§db
advance, passed through between nanholes 2 and 3 and then the guide condU|t

45 is passedithovtighoéseningt frerthehol e 2 to the manhole 3. Also a TV
canera is inserted fromthe branch pipe boxes 8 9 to confirm whether or

not the gui detnﬁﬁﬁi'érngbﬂ@ Itéélé‘ﬂfeepﬁé§91e§éhe§p§ﬂbﬂae 8¢ apdnthepipenls 7.

When ther that u d from210_ th

i ctiton Eapfide Mabetiias dheP bh8, FEETF onde e A30aR ol EoPha il 1

pi peline H‘Qtiéaltfi&ff‘&éﬂﬁé Rot B8 t@@'ﬂﬁa‘lﬂylcdnibﬂn%dpw&ﬁréﬁéetf&u@”aW it
in together with the pull string by placing’it on a noveable cart or

sinmpl e bo'aensﬁbutmembe\m |Q5’ odia wiheclquiisiepconddéd 45, |andttlpeva1hlcaahook | b

jig 38 as_shown in FIG is inserted fromthe branch que box 8 to hook
up the tehiPeh ‘F@Wo%rz%el%ltariq H& jthe YBPRAi FRAGBSRF viRgLdRt FRe HRAYY canera

to take o '%!‘%ﬂ 6 e e
branch plgep%gg gq{]ﬁrﬁ%npﬁ&dg ﬁﬂﬁlu%?d‘]‘epc &El'let E%ggﬁbnthgﬁ%&aﬁ c%)‘?pe 1lis
novedi(t 0 ele UBturk téﬁsp@ﬁuﬁemﬁefozjam litate the hooking of the tension
menber 26 with the work rod. It is also preferable to apply tenporal

tension to tMoneawer t vaking thenbrangh opleiedbifdbexi cabtesddpt éd angendi ng
on e o LyEtl ol e ler esbies J0on (B LEBlon deler 22 hepfaien b
the openiffhes 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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of branch pipe 6. Wien the orientation of tip of the guide nenber P is not
changed upon taking up the tens ion nenber 2 6 , it is preferable to insert
an air packer 39 as shown in FIG 33 in a shrunk forminto the opening of
branch pipe 6 fromthe 30 branch pipe box 8 and insert it further into the
gui de nenber 57 P to make it expand, and then take up the air injection
part thereby changing the orientation of the tip of the guide nmenber P in
the direction of the branch pipe 4. As for the method for fixing the guide

Tenber P boolie,008Nifg oyl AREL, PLPE Bnafl GeRdIRSRY® ina & Upngmy be

applied b rehahd “on e outer surface o € tubula ertion part 104

of the gupdevertDrg PhéoOoptichl Ehbewgkabhescent,actz dd the teneiosurface
of the branch pipe 4, or a resilient nmenber such as a rubber and a sponge

may be pl@membens 26he2 bfrom kindexingthetrevagrifipwiinstheboransdrpiped, 10 or
a tapered4fa e wth its dianeter decreasing to the front end may be forned,
to fix it*by"tontact bonding through friction. It is also possible to use a

gui de grenber #y i ih: 5838883 n5OHE duldd fionBer d¥iah LAL WA Rgd YPe Of

t he gui de nenb , the "arcuat rxing part IS made to C ract’in

di aneter 4f hrdnck gipe 6,eadtst guige ailie thraurk bptizad #fiber 8g8bhg 2@sert ed
into the branch pipe 4, the thin lead string is cut releasing the dianeter
contr act i apd difte expakdragsian memkexrs X5 rengebhras £he hrghgheepticahus

fixing the,arcuate fixing_ part into the brapch pipe 4 . ,.Ipn.this

case, as hb?ﬁecac?:lsﬁ_'es é/ilt'hzghae“%ﬁi]qfegfﬁn nﬁﬁ?sﬁpﬂd%"ﬂbe%{i gﬁglpé?a%ah%scri bed
in FlG 28y d4fi® uppeh8piBYE S GH{dLEnUnan ﬁp,?éyi_ %&@auaqgasweu?é a glue
i n advance on the outer surface of the arcuate Tixing part 41 and tfixing it
t hr ouldh chowextpant bft tike ibreaarcls pripeses pf5 idiadumvenit imigpehd, open faygsappl yi ng

a resilient body such as a rubber and a sponge 26 in advance, or formng a
t aper ed fRELEANGY PiRech di ARt &ix hhersabrihe posiE ipnengndARPIYiR%g it by

cont act borgl (i LAOHOBLRLA Bk s SHRLRBERRA, 259 00 £l 09 FRIPR{f, MRy

have a formas shown 1n Be 'descri [Fater.

Conduct i nghé ivRdrith epRfidlailoRgbeUCegBBey e Y, i2D andethBr BA&AcR&endidies 5.
the branch optical fiber cables 22 and the branch tension nenber 27 are

t aken outmémbens 26 ,b2 artschbei eid el ohgabhe tlovegus def avainer eRchsbrameh t ed and
secured in, the openi of branch pipe 7..b Next,_using,a tension device 34
rount By ey Rhoreds CESErnEshe SrRgi6r of SRS bianeh BiRRdml w nch
of a drugwi nd type paired with a hook, one end of the tension nmenber 25 is

fixed to the hook and tension is applied on the other end by neans of the
wi nch to | ay Nelx+ ,ganotheprihdd idtenandin edoilciplaylhag is conducted along

the upper surface of the branch pipe will be described.
In this embodiment, 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 other manholes 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, if there are any obstacles (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 not 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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10 optical fiber cables 20, 21, 22 and the tension nenbers 25, 26, 27 in

t he upper space of inside the main pipe 1. Wen the branch pipe 4 is a
straight pipe as shown in FIG 34, it is possible to lay the branch opti cal
fi ber cables 21, 22 in the upper space of inside the branch pipes 4, 5 by

| b tensioning the branch tension nenbers 26, 27 wth a tensioning nmechani sm
34 nmounted 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 possible to |lay

th tidal bl 21, 2 I t.h f th f
20°of thnG5hPay FF (B Wistat s 3%, aAELER:  fetied shtoscamonthPpes 4
5b h

Centi oni b AeanEar Ly & m)urﬁb ‘"ﬁrffén R bbb ot tiliole

thi s casepagathuteglikrebiiis€iBEatsiontdol byGprefsuf 0ze@*aip) & meghpHaced
along the upper part of the 2b_inner surface of the valley part 101 of a

pi pe bendoéf ceapgchbindchopppeedf-Boving ﬁﬁhh@&eefadﬂSQGSfPrbhflthgaeh t hat
the fi i,s nmoved cl os bend with its arcuate fixing
par t 4_C8HPW8cP885?ﬂSdW3Xe srsaﬁfﬁéfy @PB#E@ *the tension nenber 30 26 and
the optical fidiledabh etrd siﬁ‘b@? bagufieachegel Cléd&h@' ad‘ﬁhtﬁ r@hRE bOX

8, into the slide part 43. As t he movi'ng means, of attachlng
to the exbptiocaladfiler azlablpazdxertmsbﬂaﬁchld:;ﬂmmmt&belr cAlbbss 2ugckal |y
desi gned apparatuses may be used. Wien the slide part 43 is placed in the

upper par?néftﬁﬁtqﬁﬁﬁhﬂﬂemegbﬁrﬁc%Scﬁ2ﬁyh87v%¥¢e®e§ﬁﬁmlnﬂﬁL&@ﬂ ﬁhédabbﬁ bend,

th di ! t f t 4 t fi
Cin CneoppRigRa e is B A56Rt S pACRR A Jhrsderanide Bt ven
t her €10 s aha@kaxﬂspélpqgfé Q&uhmeteﬁsianm%@f fs‘SaO{uscae(ﬂQgﬁwekeﬁ&EE' on

menber 25 within the main pipe 1, a slack prevention nenber 55 shOown in
FIG 29 i twi—abedgaﬁ:mnmhmmﬂqﬁmp imsusadwior rthe Grudk. téhseiomt hod

for novin d fixin %Qe sl ev tion nmenber 55 is simlar to the
cases of 'ﬁﬁ‘g{’l?rf i%é‘i ngn gemRer rifided, ohn@ thkexiklging is
I'b CO”dUCEEQlﬁye aé-‘ {:i‘e arEHét fnﬁ{e%;iﬂgdpé‘&%?%ui:\%ées aéf%‘l‘?ié‘ﬁr

enbodi nent, a hg optic I'n"harn pi pes-an

branch pi beﬁngncbheedammnat hrésmln eilnuabar igfteyranay pfqetedM vbitlbe
described. First, as in the case with the previ ous enbodi nent, the main 20

pi pe 1P anBiighes brengbh plewsekongat jor Eibory ethai el bed\sepeer fabnic t hen
pul I menb 1 11 12 are_installed,i h.of the n e .1 and branch
pi pes 4, %uéq’hgﬁs TPy 8FaBAdn SN ﬁg 3‘rlkfd 11, rr?‘? g'@ﬂh"éﬁ ®d to

t he guidedgggggiénAS t he tension nmenber 26, and the tension 26 nenber 27,
and then, the other ends of the pull nenbers 10, 11, 12 are taken up al npst

at the sane tﬂnﬁetﬂ&bléybythﬂsumnlng)pﬁie:aipfiibalr ¢abke 2hhindstRO,tRink 22 and

t he tension nenbers % 27 f t he nﬁnhole 2 to the manhol e, 3 and t he
branch pl‘b%n%b?('éé“eg‘beg AnALe & YnGorRdngdi bie inserdiagtham it i cinity

of 3Gt hea OPEHE Ra Pl PRI &&&u& 4514 LYol {h RE, 1Py observing 60
Preferably, the branch optical 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
26 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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themwi th a TV canera . Subsequently, in a |ike manner, the guide nenber P
I s di sposed at the openings of branch pipe 6, 7. Wen the guide nenber P
has been nounted in the openings of branch pipe 6, 7, tension is applied on
the tension nmenber 5 25 in the main pipe 1 using the tension device 34
installed in each manhole 2, 3 to dispose each nenber in the upper space of
i nside the main pipe 1. Finally, when the branch pipes 4, 5 are a bent pipe
as shown in FIG 26, a fixing nenber Qis disposed in each valley part 10
101 as described. The placenent of the fixing_ne r can be copducted in
Advance. QAR TR MATIH Sudrk 31 ADENBESEREBBIBUET REHRFESa OF 1 ar o

to be ins L N i t ' f | nber P
the fixi n%ﬂnéaﬁg%ér' %j,gé}gn# tlﬁtglgt?%@l%?éeﬂ/eéuﬁ %%?85555 éhtﬁHgi'l(%fétglir?raeﬁ@n’at eri al
as for 16pdipedtdLs orf Phofd FI L oAEdIwi LR i5éH ®laindeis i phpeansiing

pol yet hyl ene, or netal can be adopted. Particularly, for the material for
t he type aflengtiecoraespoendingr taoatke drengtiyodhtihe maim migsadt and at
contracted in dianeter and then expanded i.n dj aqeter .tq pnfss ai nst

the | iner LOBFY 0BE QHBORERON A BDRT P diabhe LEaoE0Y LeBrd LRRSRISTAl or 1 de,
over N iU KIGABLI WL PR dhdi N8 18 e P EHISIRE a2PeBt 2OAUE
In or the | g a

mat eri al of onbinati on at 1 eas Xing part to give

resiliencyosdtidéns s ond gty thd apendtigsace bhaabht pppese pff. t oward
26 the outer surface in the end of an arcuate or ring-shape fixing part of
each nmentBhismresfigupatirnl aldowsr dhentopticabnfibappcagle and the

tension members to be slidably juxtaposed in the lengthwise
10 direction within the guide conduit 45. Moreover, the shape of

the quide 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
16 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

26 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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fl owm ng objects or from being displaced due to high pressure cleaning
during a pipe diagnosis. Next, as another enbodi nent, a |aying nethod for
the case 30 in which there are sonme households for which laying 61
comuni cati ons cabl es such as optical fiber cables is not conducted wll be
described. FIG 37 shows an underground pipeline 1 provided between the
manhol es 2, 3 and for |aying comruni cation cables. The 6 present invention
is applicable in the case in which there are other nanhol es between the
manholes 2, 3 and also in the case in which the manhol e is a, communi cations
base. |n Vith pespedkrto factychhatediatheulenoth dirgehien wyiphssomen . . 3
correspondi ggsto each household a, b, . . . j between the nmanholes 10 2 and

3. FAIG 9 WB°G- sectional view of FIG 37 taken along I-1 line. In FIG

1, the nunerals LRAPIAS dHE dBHvE RidRcPfbed SENE! age fbPeL b €éns fon
instal | ed between a manhol e 2 and another nanhole 2. And from t he upper

space of memberest2fe, 126,027, ehengatédamemberpesich as (:opesesepbnmgsp one of
Ato ,Tin FIG_37 branch, of f at the openings of branch pip , and

each Bt andRd helts Maglg of highrsbReRgtl ]&W’}ﬂaﬁe‘- Pk ipers ﬁHtha$s t he
branch p'Bchﬁe ner:}})yéx‘?ﬁ%eﬁ&ngﬁx&‘i’%@eﬁfédoi&? %Sg? fb%ra.s ba1famid1 in

FIG 37) e rodd a depth of

several neipéss ar@hfpém%"hmﬁéﬁ Q&&rulngﬁﬂéfrsgramhgmaas 6ibératmay Sbe
obl i quely upper part as shown in FIG 2, and the branch pipes 4, 5 ascend

at a steepsedgle fromthe openlngs of branch pipe 6, 7 and then changes
their dlrectlons near the earth's 2b surface connect%ﬂg to the branch plpe
i

boxes o I gih I(@)arhous. ABOLABRnCRORIBERETOL HhPHECTHELYER o pi pe
i i ¢
p:gg 1 tomar mﬁﬂghouséﬁnfg&mpgcatg pL%&ér?Ryggé gifﬁéﬂlf %né%%?&ﬁ@@ mai n

downwar dlyith tthe gptlical, fibeArghblies 200i,s2eptaali maohle, t6Rs ionxpémivets on i s

gi ven assum ng that the Iaylng of the branch communication cable is
conduct edz%nl%ﬁlf ér Bas e PAPEsERBR NG ddst eptacab fiber cablesadf ndl ¢

FomTunL 34 ofe RPLE hab LT Tend Rele SRR, L6 AE oy o ¢
T, 048, ST e s cgen i B3 2
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 with more than 200 cores are used depending on the number
26 of the branches.

Confiquring 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. Also the anti-corrosion
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branch pi
pi pes 4 ,

pi pe boxes 8, 9, and so forth ( see FIG 1)

pe 6, 7 of the branch pipes 4, 5, the distances fromthe branch
5 to the branch pipe boxes 8 , 9, the depths 10 of the branch

After conducting the above

descri bed survey, guide pipes to accombpdate the comuni cation cables are
Here, in this enbodinent, for the households a, ¢, d, f, g, h, i

pr epar ed.

for which branch comuni cation cables are not to be Ib installed, a
string forned of a plastic tube or a rope-like body to be described |ater

o1 orCobElnd AT AP CERABREREER o A AT Pl
P ; oo . 2 t hocou :
R aTPogLERLIGR | S 10N difbellding’®; FITaREARELS | R1GHLEErEh
condui t 1idwiél®h

IS preferab particu f or I's e di men

gur de

| ead

mai n
used in

shown

4€ioh! Yipegs 97 phesdécehsusbasngo! yet hyl ene fromthe

vi ew poi nt of Iigﬁtness and chemi cal resistance, but other materials also
can be sel ectNaktiesach gyide membeirnBsshdwrbin FI@NA8r dsoahtaghedl tme. The

i d duit 111 h dual pipe st i
and arf 1 PBF GRRECLEMRA TG 45pan | EREn IearI T Shi AL AEYBHS 46 1o

uct yre consi of an .outer

i pe 112

si de as shoppeliiofhthaS8o TS HRNiASHAE HHe RS Blo%LMok oLbssoRassages
PoR Contu c ( a | ead

for the trun

nicatio able 128 (equivalent to 20) or

string 12gefBers 26, 27 branch off from the trunk tension member 25. The

10

16

20

26

30

guide member P has a diameter substantially corresponding to
the inner diameter of the branch pipes 4, 5 and is comprised
of a tubular insertion part 104 whose cross section is an
arcuate-shape or ring-shape larger 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
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
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
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,

22 within the main pipe 1 will be described below referring
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for trunk cable. On both sides of the outer periphery of the inner pipe 14,
there are provided two partition plates 13a, 13b, 13c, 13d extending from
side to side vertically dividing the space between the inner pipe and the
outer pipe . The outer pipe b 112 is a holl ow pi pe having a substantially
oval cross section so that a plurality of branch comuni cation cables 16 (
equivalent to 21, 2 2 ) 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 connunication cablg 16 or the branch lead string 17. The branch
communi cal'PéRL¥abPef 18+ céPresponds to the previously described opti cal

fiber cabl es e 471G A°IMRANLELIN LRochENShanoRepRer 5y 2p: 27 as

descri bed. Myreo refer o use a branch comunicatton cabl e
16 16 andmambéannménaﬂs Stin n@vhncdf, pakslednthabuyht Betwaeh Hanne1es. By
this configuration, possible msregistration between adjacent branch
communi cagi @hdc&bam@ tusen ieiguidercomduis B5anehphesadsthiaygh7frem

repl aced th a br ni cati Qn cabI e 16. Al so, since np excessi ve
force ﬁh | pagh EHEMFﬁ L €3 brdh@ﬁ’ébﬁWhﬁP@&FPoﬁscaBF%riﬁ is
possible eqbr I As an
exanpl e ofE'P ﬁ ??hrt'ﬁ%{ ﬁg)m %Ea)tx%%nsé a ca%’?‘tgt%%trftgg gl arre ®r of

about 5 nguidewhémben HF dliy 10eat e@OHBHAI é@éh (HpéMJ[rﬁ; IoF bli‘&ﬁibtheﬂlﬁ
stai nl ess pi pe and whose outer surface 25 is coated with pol yet ylene is
preferabl yrused in this enmbodi nent. Also as the branch Iead string 17, a

ur et hane tube.or ring. mth.a uter . di aneter s ntl as that
of the br ancﬁv%ﬂrﬁhﬁf'@aﬁ’ @nréﬁg tgl s the %‘?%ﬁs H‘%‘Fﬁ%snf
enbodjgrent he t £ ML 5P h i i RN RS 'lﬂﬂeﬁrhﬁafiaé‘fh:tfé)?]‘.#g pat tPQpancaI?I e 16
and the branch lead string 17 can be provided ing 64 "~ "the abutted

ends wi t hstkepetinl thengipei inkewh bbé hitofist mevedainngse afaimheipentynitati on
cable 16 and the branch | ead string 17 are made of Rlastics and t he branch

| ead strihf PERTeraklfIte %ﬁ*ﬁdﬁuﬂ@ tPHétBGHnE&FPOE ﬁagub% $orhRY bY
form ng f&’éiﬁgb?é’ &n! erﬁéé%@%nccﬁﬁ eé‘ﬁﬂ branch

conmuni c Ion C Into r| n éh bondi ng that part
by use of a mﬁmacwwkeﬁ@apmrbmﬂllrsgp%vaaeanslacmb &l igr Whilcqi Ayndewdi ng,

thus nelting and crushing the plastic of the splice fromouter surface to
make ¥ st b9 fIcas adpwn Tie FHﬁan@ﬁdQSc@Mﬁﬁt@dt foamctbe cbranelyp ipe a

two-core type, or qther t t her, than type c The

hei ght ofb% h tp%?'b 3%“%% 16’r“aﬂ‘8ﬁ‘ nW:th' ghe gb?efgé”latﬂnet he
branch | e&%éﬁiﬁ? with MRECEy | Sanfid itld eaﬁ@ St & RARELEHBR Héﬁbsrlf»e of the
space 15 betwee he outer pipe 15 112 and the inner pipe 14 of the guide
condui t Jldrd the buahchwmtlical fdbeawin i b ranchepbpetlimx Gut eAt dileiet er of

t he branch, co i cation cable 16., Adopting such dipensions will inhibit
i nter sect‘?’dh%% ‘a&g?rﬂ’ Jébéﬁtl‘brt&?cﬂag(%rﬁhﬁﬁ dats gpveshresadifih

I nserdg n i I I ring 17
\/\hoseéoldl glrr%tgt I'S appr oxi mat gl]ﬁttaggn%ﬂgsﬁ?éﬁ%ﬂéfﬁf %ran fé(}t‘)n@im%ﬂati on
cabl e 16 261td thheheuweek Gl txtlié aBsul ptﬂé@reﬁ:faflﬂ% tBeapp By lenigBFaINi cati on
cables will be free from breaking due to excess tensioning by an cable

ent angl eregnsign kortherdryokdeens inn nember &s thenefagedivise ds rafapted

al | owabl e, 2b (ﬁ]e‘gl n r di us., Al.so the structure |ch accomodate a

pl ural i tyigkRen TIHHRERT Of &S dOs S3tSrarallel in the lateral

direction al lppay {:Hesd%ﬁmteﬁﬁleﬁr P61 ight apanup o eflel ﬂréﬁ@h'ﬁ pi pe,
and therefore when there is an open space I n the upper space of side the

pi pe 2&s ibox Betoasesert 18 tipwerfayke piyisde aethbetroPmintai tthqmqm:,nc_pabl es

can be laid_in that |, ) ) )
of branch pipe 6. When the orientation 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
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65 space wi thout hindering the normal functions of the underground pipes.
As shown in FIG 38, in a state that the guide conduit 111 is bei ng drawn
into the main pipe 1, the guide conduit 111 is b formed with an opening
part hole 18 ( equivalent to the opening part 46 ) for drawi ng out the
branch conmuni 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 (wthin a range about one neter ahead or pehind) at the

di st ance Ro¥e atdesndith @*p@nche anenghennEaker BB FR8n thel RIPFLIRN P3G each

openi ng of, branch.pipe fr t he ane i ks %é‘ni The

openi ng pfa]??r%@}y Fga&géflgrgg%frflbelj#e%%l%ﬁl ggv%lpngé:_q tgg tfch;ggggwepr ee]pl i ke
based on $hg $HeVEYrédk ibe JOtHRISFARON Y Bel | A8SEor MR hakhod fa¢ of a
branch conmmuni cation cable 16 and/or a branch |lead string 17 from an

openi ng pfitind, thd quicdledmemberePftomimepaningf ofhbranch pipe 4, camnecti ng
to the manhole 2 to the opening of _branch gli:ge of the branchhglil Ais 1m

for elanpréhesive pEA ghiediohP@RpddediRefarahand aRehie onter ®ion 1 m

form one g of i |t g.#l. Nnd f | $e WEH paLted8, the
branch co%ﬂ%rﬁecgﬁlg)g%g%agﬁgggggggop elb@a%gh{:ﬁga%‘p%??i ng ]é}ggrgét%%gn out .
In this opganireligh thé Toprtakerabte the anned srlkidyof thopeanop migpd 18
directly beneath an opening of 26 branch pipe, since the fluid fromthe
branch pide amy fresilient mppbepesuel axra rubbehang: anepCBEETHRY R& i on

ble 16 and/ b h | ead strj 17, whi 0 K

openi ng Paricet O BB OHERDEUTIAEE DLt HE EHR e dBRP TS ERcRRRE (1 Te i p
q | Ui . .

ggbl g@l f?%m%égﬁgf%g f| nsi g’g%gf i?%éi 1343'} ge Ig}!%gg‘?ﬁ%%g@;'ﬁgpe of ?hggéeﬂclpgad

tugs 19a,mdPlbe Tor@edyatoofisx sivapgs contlacas banidaly- shepeghnti &ctriow. shape,
but it is necessary to configure that the outer dianeter of the |ead tugs

are |arger tHdnishalspzrossible tehéifiend BubAe menben B haViag @ RRIRE end of
the b h Is L bl f t i . i 11 wi ||
ot returde EHOMT B b 580 Smeh bB16G, SHls EAR U LAY dE168 Mt 1

sphere ofpahgid JRQAB8 Figingepabtad deds wWdde abogbntravtt bhckiaméter nto a
hand bal |l shape. Also the lead tug 19b is a plastic ball of 10 about 20 nmm
di anetber ,with ataipl beadlatring agpdgbhg bike, ayd edtesebeingningrrted anged
such that, one end of the ¢o ni cati.qn, cabl e 1%[:i s forned intf a_shape

through wHith §he CLAngh RABELA ot DGy e(ﬁq & 9 WieRut HeS 38 g 190
S belng GRORAGEA OcbRErREERGR dni CRPANALNG' tRE £ el Pixihg phAnCh

conmmuni cat1 on cable
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 gquide
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
26 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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preferably being pulled out to sone length fromthe guide conduit 111 to
make it easy to hook or grasp it fromthe openings of branch pipe 6, 7.
When the lead tug 19b 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 communi cation cable 16 is needed, the position of the
|l ead 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. 26 Furthernore in this enbodi nent, as

descri bedPbpE8WS /t ﬁéleplb&mhf eptiesad tﬁ%%%ﬂﬁ%m%aﬁ%nbeém?hs 16

db | ead d d 11 d di
an or der | EPALEPIMGHETE % a5 ErRERIGRT AR LB PERBFn B IRE KPR RooBFanch
pipes A tohd yRigl RE&hEEF 15 0 £aGi s hald se%%te'dng.n?’gh@t oﬁen?n of -+ o J

fromthe main"pipe 1 1n order to prevent 67 ent angl enent s between branch
communi cabranchaplipe 16, between branch |ead strings 17 , or between a
branch communi cation cable 16 and a branch lead string 17 within the guide
conduii 111. Nextr @sizg @ 'eef}SlOIblfkﬁ‘rleQ:éM‘ﬂﬂehﬁdow @ashemandodgd? or

branch b Bead strln markte_ pp%ﬁa to are |nserlted I?‘t g gFl de conduit
111. FIG ’1“tgs b e /st HAUFL MAREN PH P 5 U UhR
conmmuni ca&yea ﬁakzi»ea wieh tAehddKe drik @rdiiote thenddhk idhlmembke28agE as
that of the piping configurati on of the under ground pi peline shown in FIG

37. Speci fizedl 4o the Hgokuarkrteris immarich a;mpyiesdape tée, oshev éndi byt he
main pipe 1 of the underground pipeline FIG 37 d_when branch

communi cal'PBRs &b Ide ¥igchatg Iy e ﬂutlﬁteeEOBf’“f-ﬁe4$1(ﬁI§5eﬁ6‘I°@s°§ttBe e, and
J, thy 'épt‘t[‘ggf P{ I&a%@@g“?bcaztl' 032 %P f%@eﬁéf?h%éqmé%é 2‘3 bsgnch

pi pes” 4, commint cati'dn“ca are I nser i’ n o'the

posi tion wrmseﬁédupgewspace of inside euedﬁamggwf;é 111 and branch | ead
strings 17 are inserted in other positions a h, i. And at the

pOSI t| ons corWhaipdidi bgancheptpeobeii agstrabghhcpipe s a;élomwom FEGFIG 3 9
, branch c i cati I 16 .and t.he bra ch le trings

17701 e’ t abn Har o RPRhS: 56 LAY oERe AT CRE Loy ELBESeERPIERY 2 n ¢ o

| eadi ng epgd. jhn dme Jbﬁé&! es?ééé Bleack,iidd adid anQﬁéPxOB%pdemcats? bjpe trunk

tensi on nenbers 121 (equivalent to 25), and thin lead Strings 122 such as a

W re,lma ftehsngninge;hebutancmoneﬁsianmrmntﬂérwaﬁm 2 Wit di bemstonbhgl to 2
mmand a trunk |ead string 123 are installed ipn the | owest spaces 15e, 15d

partitionB@chynism ?ﬁn’é?uBFﬁ% in eagh PRFRRER ALRP BR% 898 9n the gui de
conchny Lt R W' EBY SPARRIRLR: Sl I RSBl ag0 122
gui de congnédm lid F1idy .eovand 26, AltGis3Rot Posd el é aad 169 the optical
fiber cables 21, 22 along the upper part of the inner surface
20 of the valley 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
26 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
Q is moved close to the pipe bend with its arcuate fixing part
44 contracted in diameter while inserting the tension member

30 26 and theoptical fiber cable 21, which has reached to the branch
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tugs 19a, 19b, the trunk tension nenbers 121, the thin lead string 122, and
others are omtted. The trunk tension nenber 121 may be forned using a | ong
stock such as a rope, a string, a belt made of high-strength | ow el ongation
fi bers such as 6 pol y-para-phenyl ene-benzo- bi s-oxazole (POB) fibers, aramd
fibers, carbon fibers, nmetal fibers, glass fibers, or a stainless wre.
Thus, the orderly insertion rule within the guide pipe is configured such
that the branch communi cati on cables and others 10 are di sposed side by
side within the guide conduit 111, and the branch conmuni cation cable 16
and/ or t Helpe divch 8.cdater Ehagsiide park 43 G A9 IpryRheHMPvBENg iRfAN S

t tSi [ ted in.the.b ' in El 7 jch
Tocat os o diebhodoSEnathammony 2 uhe reetio SELRR Eig, nieren M
communi ¢ a§édy A5Y @b elér (dXHeY Bbecid yWibsigh &4 Appard@ds deombPeoext r eme
outside position is inserted in a next connecting branch pipe successively

toward t hesedisi Gthenf thieesddde papé. 4Fhiésrplacefl ihethe unkpérguast rafhig 123
is to insert the trunk conmmunication cable 128 (equivalent to 20) in the

i nner bpi pehednner spefage 9fthe yad laynpastchPi R dn eipe berd. rikg d
b e . T g oarton . e i
b advancbidngeef it dIRLR or R Srduiel Fikipbpar ¥ £8 11 éadil (2 P P

need to i¥EraaSett 1 the! BraheRg Hedl ,t baad a8l tHeWAsERithntBelQasd, the
insertion operation is likely to 26 be conducted on site. On the other

hand, t henember IBad strings 122 in the | owest space 15e, 15d play a rol e of
a lead string_ to insert, the cables _ intqQ new branch pipes ) new houses
are built an¥PeRethehepisifRck BEgd'é?%‘géUhﬁ@@t gﬂlfqﬁ qcﬁﬁ"rﬂ\g}ﬁgp?ﬁgrﬁ t he
futurg. | S n I ar e 3Q.:i.pstal | ed, in

B Oedddlt t%ﬁ%?onw‘iﬂéﬁm;g@ 24 ng?ﬁn t?ié] 6?3’5¥na?)1€’£if ad. s PR{AO! Ng

parts 18 are opened In the guide conduit 1 tfons

COor r espongh-éigen i dh hemp@i 55 SHBwibLaNEIG pigeib, pladed ad thiG the)maind t he
thin lead strings 122 are pulled out to replace themwth branch .

comuni caRipm LA 6hows AndFEE- t He- bThecmethed Sori mgeing and Thistngy | | be

no problemin.jnsertin he branch | egad, string 17, whose dianeter .is the

sane as t%“? g @r&%O%mﬁFEagsohs G2y rL%:opltggecgf’g?h‘éEttfﬂ% | ead
string 12¢;y;fd SRem¥MELNOCARAUHHdni ftfe IRANBELNBNt afl &nlhifidierd s ring

122 with a branch conmuni cation cable 16, a pull nenber which has a 10

i nt erifedi cdreduti teerktlsy e eorf tthe ar@ratk afetinng pErt b6+ hin | ead string
and the branch comuni cation cabl e ma}/ltbe used instead of, connecting them

directly to f&&ts @8t anphberr sHEPAimEnty nd PERROY P Y 10&:8P ¥ et hod
f layi j is 1 i | Ui i bl .
are | noert iy BaHed ARl h ot el il et pApRAC InORE A GER LORIEED, o

111, i nt csmidll ey tiemisareh anehi wigewikblss désaribediserted, is wound

up on a reel drumand transported to the worksite. As shown in FIG 1, at
t he wor ksi t e Fighé g8 d@ bhe siase vithitdsopeaviaue fmhadimglitpetheMAaihki ng up

t he |1 nenber fr.o e ot her .manhql e.3_after .,.hg er
installe et axegﬁdt ﬁhégﬁ?ﬁfﬁ}é§l’}% n .’35i%P%cf\%riegkggﬁkﬁeagwggo%mﬁbgui de
condui t Iddg aheiNpudNdmembele 1@} M Pj P hrd @hs@saTRUEinaéaéhfRIHW! € 2.
The nethods of inserting the pulf menber 10 25 between the two nmanhol es 2,
3 i ncl udemaimgiiwel bfaddrloramcha pipgsl 0d. such as a wire into a pipe, a
nmet hod of flé’i ng a parachute-like laying tool by air éelzsslure, and nmet hod

of connecti ngPEB 2088l ER4RT RASR MY e MembEaTe 18 bl a LAaMssE8hown
met hods Cl%'t?:% 8998& %r?d%i@eﬁg?dthé/\y%%sti%%r fieflb&r™¥%, and the tension

26 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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30 manholes in the section of a pipeline to |lay the conmmunication

cables, pits are dug to use themas a manhol e. Wen taking up the guide
conduit 111 from one nmanhole 2 to the other manhole 3, a twi st prevention
devi ce such as a swivel may be interposed between the pull nmenber and the
gui de conduit 111 to prevent b the guide pipe frombeing tw sted. After

pl aci ng the whole I ength of the guide pipe inside the main pipe 1, the
twi st prevention device is renoved. In this stage, each of the opening

f d i
D nch o DEem Sk s T Fater D BnBRERARRLIL: e Re her o s ah i ot
| ead S”'xﬂ&ﬁbé.fep'féddié‘% 4484 PLaNCHe R HERi Ayd CoF - bﬂnéﬁ"ﬁlﬁé e, Py

inserting a menber 11, 12 from each branch pip to J, for exanple,
to the nanhoMméh|ﬂmea@uaﬂeemembemsppha5|béentnohayedhtmtmhemﬁpemnmmmlcatlon

cable 16 and the branch lead string 17 by 16 connectlng with the pul
menber 110f dprapth Bipso by i ﬂg £6RS iR gks @miqu pn the enahoarmemg%
the I.ike. fromt i nsi brﬁnch

f h
O RPR') 23 % e Bai heS iR AB % R Cent fab kY 1k a1 88T FaAPIATCT
comuni Caéa&m et el @ ,a80c 4 RELdPANE R alcdPflefbel Noh kheippl ! 8pate sear the

20 openi ngs of branch plpe 6, 7 thereby draw them out to0 each of the branch
pi pe boxeinBid®.the mais pihse,1! ayi ng operation of the branch conmuni cation
cabl es and others may be assisted by making fine adjustnment of the position

of the gui de Fjingd l¥o™ WREN{ERE DXan PAPRS pe. 3% 3 RERhiRIRGBEF MM, in a
pipeline jn o Cr}ée‘ﬁagﬁxgﬂg ﬁl&ﬁbékﬁfpl At o'?setcf1 nl Q46h 9§‘ﬂeg.%5#‘@ mai n

pi pe 1, especially ‘in an“undergroun e suchas a sewer I ne and

a stofgm df @i dideskiridedt. herpdiptadensht oflthel 5iPiRg ieter Pl 8a8thén the
upper space of inside the main pipe 1 as shown in FIG 40 30 and the branch

pi pe so tmmdmcrfeednanrnadvamdubmngfthawereparaumlwgnrdsundlmtﬂsl@m¢ﬁases not

i npaired. The fi hod. i n the er Space f, pipe 1
and the b?‘éfn’c >&f)%'g? rSTF’:) eéj]er%t’b? %]yl?fg ]Ee’x‘g ‘a gui de
member P as matEria éfﬂu@ 1W@ﬂ%b@rpbpetﬁ‘et91£1n%hﬁelﬂ%lde
menber P has substantla y the sane dianeter wth the inner dianeter of the

branch pigeand thé slatk preventiisadmefber tifhulthe sasenateriadr asiferwith a
cross section |larger than a half circle, ;a trunk slide part 102 for

slidalfl y Eh@pBipefig tfl‘?é gﬂswkﬁmdmlﬁd TYinydi ghlarade. ndietyi denaitng 10

B Pl panto LESMPISnd, G RelAT LHEDE addiNEd, CRaBRIbulg1yaNEeE AT, |
hol di ng ter &F P F o3 OBRYE R b@ﬂn&ﬁk}é@ok%ﬁﬂahtd&lmt@sb *Begl sHdpergs 17

laid in the branch pipes 5.
fixing part 1is contracted in diameter and then expanded in

diameter to press it against the inner wall of the pipe, it is
20 preferable touse soft vinyl chloride, 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
to it.
Moreover, forming a tapered face which tapers off toward
26 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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16 When using the guide nenber P, the lead tug 19a, 19b are passed through
the branch slide part 103 when pulling themto the branch pi pe boxes 8, 9.
In this case, before formng the |lead tug at factory or at other places,

t he branch conmuni cation cable 16 or the branch lead string 17 is
preferably passed 20 through the branch slide part 103 to formlead tugs
19a, 19b. Hy doing this, operational efficiency at worksite wll be

i mproved. In a practical work procedure, first a TV canmera is inserted from
t he branch pipe boxes 8, 9 to confirmwhether a guide nmenber P is |ocated
at each opemmnpiocathpascicablies Guch 28 vhshceicifiperdecahsigseri® notnoved
within the in ipe_i (f there.,are possibility that the guide nenber P
may be daﬁﬁggBCFggnVF FchoﬂeﬁﬁﬁFﬁgg'the i nner surface of the pipe or may
be trapped by e i l i ind S iNAfenakl : CEel board
a cart or si rrFf)fée E‘?atsrh v?bﬁha(ﬂcgﬁl dr%?er d|utr?dt %&gﬁ%lﬁleg?pgrgglQEgngegﬁlg\%ﬁit in
w th the phel memhbgesskyuBt andoddlry laydng Nesimundationt yadlesasprhg j i 9

is inserted fromthe branch pipe box 8 and the | ead tugs 19a, 19b are
gr aspedl apyesgréninventiomishapplinehlgi po Wk c@sghin evlviseithiexrg areh a TV

camera. At this ti the positiqn of the |legd tugs,1 19b are finely b
o usted PEPeEEgNERLen K tsttutie RO lss de SoRRRiALEA TR AOENEARE: n’ pi pe
1. Then t ; j j Sl i ra ad st | 7 are
taken up gtﬁﬂ%}ﬁ?gﬁcﬁ pi &ecéa%%)%r% anﬂ%%%%?ﬁsgédggbg?ef%’eﬁ'gtﬁggérrerrber
P is inseared pnboidbé openphyrality arch Miguigre pipes tlAg cBse Ln.@which
the orientation of the Ieading@end of the guide nenber P is unchanged when
t aki ng upCPRECBPAREANEHIEACEARWFLRAM & /18! or -tThRebyVafR HFheBankeieng,

pr ef ei@bl %Hdabr packer shown in FIG 33 or the like is inserted into the
openi ng o ranch pipe 6 fromthe branch pipe box 8 in a ib contracted

state and furgier 1 RWLG istc@ il Rk o4 Faee 9 thRefUhliengember P to
be expanded, and the air supply part is taken up to change the orientation

of the | eddneg ebol BIGthd,gthee numeral R tdemotes Hhemeioh pipe df .aTo fix

t he guide nenber P to the opening of_ branch pipe 6, an adhesjve or a glue
may 20 beSSPFFRES H%P%H%ﬁbelsohngﬁéllaﬁ?é}eféiﬁ%'gﬁé‘ad’fhoclr‘?ez@d&?’é?thﬁgerti on

part 104 i d i Xt 0 : ith t i nner

surface oﬁg?hg%%hc%r{gﬁgﬁl, E%Ira%agéée%si%b?gré Q%E%gg%ﬁg{}%}ﬂégng"fg ?lﬁb g? and a
spongss | sbphackpiped be Soyterrespbads taf oh8efi Nud arin Rt Bi7gnbpanéh 104 or
a taped 26 surface with its dianmeter degreasigﬂ to the front end is forned

to fix thBATLIL CHif KREWER R PEABERNPIPECEi ofy. and pach) bsapeBsPhPe to use
Pype of 1 Re GurasohERBEPanes i B ahERabibB i dnddn L ERBEERED Ot o
in 30 di apepertetmhindltfon e Houdeb1anq doe dsipedd idigd tbhan bhpserted 73
j in FI1G. 37).
20 Generally 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
26 surface connecting to the branch pipe boxes 8, 9 at a gentle
angle.
As shown in FIG. 37, in the underground pipe line of this
embodiment, ten branch pipes A to J branch off from the main

pipe 1 toward the households located upwardly at a, b, c, d,

30 e and downwardly at f, g, h, i, j. And, in this embodiment,
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into the branch pipe 4 and after that, the thin lead string is cut to

rel ease the dianeter contraction and the dianmeter of the arcuate f fixing
part 41, 241 is expanded thereby f fixing themin the branch pipe 4. Al so,
inthis case, as in the case with the 5 guide nenber P having a shape as
described in FIG 28, the fixing may 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 an@Xplapahgeni hsadi¥aBeassumipgnthgtathapbagingaeé hbhecbranckn

di aneter tapers.off.to the.frqont, a fixing .t contact. bondj ng .t hrough
friction.c?ﬁWFHéFﬁ%F8? Fﬁgﬁﬁylﬁec A&%ﬁiﬁ?fﬁhﬁ¥t#§% é@%ﬁfkgoﬂﬂﬁhﬁggfects
through thgcaLBA ¥B!h,; &ORMCY| NEnd! fb | HmRREIAH (Vs SUpAREShYel Yaiq ot her
branch 15 pipes 5, the branch optical fiber cables 16 or the branch | ead
strings l¥foar theatthepuholoemoide bocatdd mEtpe bax d,t &,i gseht, and $ecure

t he guide nmenber P in the qpening of branch pipe, 7. Next, using a tension
devi céd 34, moliE®er ithed8s 188061 ehe Mai pdPEohst &t Hgered MeitheRaf¥l e, a

i . L ad i
fensi on' nbaefa & the"H ke 38 hRRuPRLIE atkstAnfer bbbt afhol EFe o1 her
end by neangn@f3f hend dtdtdceVeidi the dRinhndui tbléaandosaﬁmngfo_rhe
optical fiber cables 20, 21, 22 and the tension nenbers 25, 26, 27 in the

upper spabeanthi pspeeé t e ofathepbpandh pip&theh, tShe thveadibtpnpes4firema
straight pipe, it possible to Iaigthe branch optical fiber cables 16 or the

branch | e5BeJP¥3RRE PEPES, 4y 2 teh5BR REAREh H1R&EPEESt Be Dr LRendBPRRE 4, 5
by thg, t epsian epsigni G nted i h
brancﬁ)pigg1%§igg?hg$q%%gi%€§$%%?'¢ﬁéhﬂgﬁggbrangﬁwégéégﬂﬁ'}55 iﬁ%ﬁ%ﬁe a
pi pe bendcefddétinghowlei naid¥sS. ddcrilbdd BArviegssi Gugdeo papekhetdranch
optical f fiber cables 16 or the branch | ead strings 17 al ong the upper
part of tAecpmmedatariheccemmunicyhiopycahles 1@1epreprredpe bend of the

branch pi pes 4 5.hb rely. applying tens_ion b a b_of the tgnsioning
nechanisn]34lﬁﬁﬁheﬁﬁqﬁg#% P%ﬁg% ”p5°50§b§ §9X§gg?ﬂaﬁe?¢r8{ $h his
case, a fgp,ﬂﬂg FeRBer wiliéh BRRNEh! BofiththiSRtibR' c BR8P Srei fob! 866Feal ONg

t he upper “part of the inner surface of the valley part 101 in a pipe bend

of eatthh bimatalpede alledd it ifhe fornbddHh pllapois tube o astopet+hiket he
fixing menber Qis noved to near the pipe bend with its arcuate fixing part

44 contrakPey 9 B?aﬁ%ﬁ%ﬁiwﬁﬁIk?q?Ex%41¥ﬁ}qI%§ gexnaf EBRnYiFeatF¥nabl e 16
the b . | , Is ; { 8, int
or (e 7 gl 8ol 40t L ek DESASSEAEH i 1 B0CHBhIBRBRC. 10

met hod of papéabbkng to the exterior of an air packer as described above or
ot her dedi cated apparatuses may be used. Wen the slide part 43 is placed
in the upper Muexagplenef theeguidefeandwit did yaedan shis emhodimene pipe
bend,,t he. arcuat e .fi XL Qg rt 44 is_fixed.in 20.the branch pipes.4., 5 as
int h%(} ca%® %H‘W tlﬁleégﬁl‘ dg?heﬁgr sﬁ’aPe,&%P(%’sechPbgﬁ %b%%esfhct eggufjd%’ menber
111, the bgaf¥ heHaRsH1@pa2Ri6aRheTy1for Mid %Mﬁﬂ@hﬂ.ea@hét?ﬁm 17 can
be laid in the upper space of inside"the main pipe 1 and each of the branch
pi pes A tcoddultild lpisqakfferatdyy mademfipdaetiiestsierh 26 pelypethyplenéter the
| ayi ng of the branch communi catjon cables, and may al so be conducted in a

|
state tha?r?ﬂetlb"‘uivd@“bpﬁé“?:soﬁe]awlyt“ﬁ%ﬁ)@ﬁ’djeﬂ’hﬁﬁ‘%ﬁé PP LBy ARERp T
fens! ! . j . .
cggiLchg§?%%Eg% ééﬁgﬁ%%g?ﬁeégﬂqgg%Eg§g¥%?h§§§g352¥bt eHﬁgigggagpogpplying
tensigmp Whé @h€erground 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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75 above described tension device 34 and the like, nmultiple slack
prevention nenbers 55 shown in FIG 29 may be disposed in the main pipe 1
as shown in FIG 41 to support the guide conduit 111. The rel ocation and
fixation of the slack prevention nenber 6 55 are conducted as in the case
with the fixing nenber Q and the guide nenber P and the fixation is
conducted with the arcuate fixing part 56. Wen installing the guide
conduit 111 skipping several manholes during |aying operation, it is
preferable to avoid the 10 positions in the extension of the main pipe 1 by

connect i nfP¥ Herupk ¢@bligre RNt hobh@ides Ghddie cusexeperdrhpERbRE WY which
is curved, (or_bent | he case of a.rectangul ar .hql e) on he jnner side
wal | of t %m&eeigstté‘ﬁ&ﬁna?% PEP&l_dEE‘. BRpast: SaoBmiRiee 13dnek 1'on
menber 12y34my; &é@{éiﬁﬁtﬂmnp%i% tp AGqd! b@%i&&li?”@!@i&{‘ﬁi%&'e
conduit 111 within the manhol e maki ng the comuni cation cables 16, 128 and
t he trunksp®ee betwaenbthe ihheskpipe amlihleadwtey plipesi dehevalut erfpipe

manhol e by neans of a pipe saddle and the |like. As so far described, it is
made posslbtda 8 haslayIpipe hayipdap koA &bty GYadaBresseseFt 1M branch

pi pes B, E  J.cqnnect] Lt h the_hquse d v Jaw sWHI C t | ayi ng
of the co?v?run‘itbaa i &h E;gféﬁ 1Fiyt h&éf&hxfa% o%gg‘%ﬁugﬁclg?:l:gﬁstg |§% the gui de
condui t 1ddqh fvd EnfBid 201,P023. o2MBirdfeh Nda Istilidiger anchre edtbsddedg 17
for the other households a, ¢, d, f, g, 2b h, i which do not want the

| ayi ng ofimhparahbehi cati on cable during the current |aying operation. \Wen
sonme of the households a, c i have the desire to install the

,.d, f, g, h
conmmuni cat i oTh& ik |SPAYRS flt?caurfel,m?g'_t ]isac_'p&s%q’olle'f'ei'o ]ifff‘st%‘fcf‘”éieb_rqfﬁ:h
COmMUY C34 98 GE T Lffe BE BN 1ot h AnEAE Brithd B3dnshi1dey 17

whi ch ha een I as each opening branch pipe o

branch pigesidg 3. DThle bPanbh toffmuhieakiancbaplpel boxorbesponds tte end of
the branch pipe. Wien installing the branch communication cable 16 as a
repl acenethe prewirusky tdesarihec apdimadi fdbegncahdes 24, 32ttt ed to

d of the b h Lead [ 17 which.is laid in th '
The <i de B FHESRARRLFS BY cbPPcSRORAPHg "ERRERE RAss oIt T Wl (o

new y inshgtdoRel] ARCHCOROEDL S5 @b 8R! £ bh&inclf EehmGANBEEEbA% 4l br anch

communi cation cabl € 16 with the branch lead string 17 on the 10 side of the
manhdlbe 216 iand & bpaashhlead staiawy I hof Eabdstamdti addiyntine samechiamdter 16 i nto
the guide condujt 111 thereby installi ng it in the, branch Ei péa b ul i ng
the brand®¥ | datisst GORg IERTAI AN he PRAEADA S BLSELULS L ERFLPR %Yéfg'hew
branch pi [ e i1k A si:hl | t by
connect i n%)&f%(gélgtr aﬁ?:%ﬂl%%rr?r%dlﬁég?‘ §8gh'§§b%§b%§wl? hqgﬁqgﬁ'g'%?f \Mattlt Jt}hi n | ead
string 122rgch diewl sith inlge1gui slerapiglied whith arbaanehcaimen ivanidn | ead
string 17 contained as reserve and thereby replacing the thin lead string
122 or thealbkenth.| eAdsoyrisigiCE? ng texeeeS byanfAres dsmambld®ed omemmbl e 16.
As sq,far,descri bed,

it _is,nmade ossigletol t he .branch ni,cation
cabi 2916 HERRA T A HEeBRDeRPERERLaREHen FRREE e 4f1 3 BYETFBLBrihoh
comuni C?;%f@&\er?@béfeé-l@aggm@ L1 | B h COOHMIN L ¢ h CHPRss i16 f eal i zed at
wor kabi l ity and a cost
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
25 is coated with polyethylene is preferably used in this
embodiment. Also as the branch lead string 17, a urethane tube
or string with an outer diameter substantially same as that of
the branch communication cable 16 is preferably used. 1In this
embodiment, the method of connecting the branch communication

30 cable 16 and thebranch lead string 17 can be provided by crimping

64



25 conparable to aerial laying. Mdireover, it becones possible to realize

| ayi ng of conmuni cation cables in which the normal function of the
underground piping will not be conprom sed, and there will be no negative
effect on the nmaintenance work of the underground piping, and al so the
comuni cation cables will not 30 be danaged by the normal use or

mai nt enance work of the 77 under ground pi pi ng. However, the gui de pipe
for use in comruni cation cable laying in underground pipelines according to
the present invention is not limted to the above descri bed enbodi nents and
b may havehetatntthedeendhouitli a Met@l £3ngo ¢t @hetsbothe fytthéeccpapingsm Fl G

43 ( a ) shows a pipe.whi¢ch has an_enough vm'gth for_accepti,n plurality
of branchPEShfuFPEREPSFALABRADEE éﬁda’ﬂgsthr?e §ﬁf‘cgsl%‘?1‘il t@rlq%iﬁ 2 twice
f th dj t ! i I 1 ' h
10 di menahige “4EcErEbedhe, M e bEAR TR, BRrIAY B’ B CPRLALY v

i nt er sectgWkidt@ee Aady cbhaeeh ieanmayikaifoemedaby efoviaigPassphgceheyn when a
branch communi cation cable 16 or a branch lead string having the sanme
di anetfer imssenbingfa idertaimdiengdinodi thei branahl eomsunicatied ¢ahket he

guide conduit 111,  and 1 therefore th ranch comunication cable 16 w |
nei t her uhyE? %mt\/geﬁg@gSﬁngu@n otqé‘?ﬁ g’r?d\‘ﬁr?@ntu\q%r PRETI DB 8K by
bei ng bent¢exceed).ng | I mhﬁiga'u- St{MEtwre

whi ch ac%%%dgﬁglg%plﬁﬁés%% g‘?anc dgo%ﬁruﬁpcg'ﬁdé@egb%jgc 1% ‘iyn aral |l el
in the | abefiding) renis atelad imyvarndd c2@siimigniche phasbétgbft thetdyel hee de pi pe
when inserted in the nmain pipe, and therefore when there is an open space
in the upbeemspateropurfacge thdnakeea astep-freec £@pfi-t h Thes erRehi pe and

a stormdrain pipe,.cabl c be | aid._i h p iLth j iring the
nor rrallomf u‘ﬁ%[{"f“blgl'g?t%% %%gle? er%om g’leplang‘.”giggfﬁ ﬁ?éemé% %)gl}e’af: {% %éw de
conduit 1ddnhés PRAYI Cisd f&fl&f@t@*é@rcg}ﬂ@_ partition plates which provide
vertical divisions and the height of the interior is same as that of FIG
43 ( a ) . |mThe Beigh8 ¢f each pakeagei ti® fondhiet branchfcommminic@Btion ) is
rovided nearly inits mddle part with a partition plate 13 whjch provides
50 hori zoraiare At iandihe berachsdeadyspringud s nehishels ekt iioned7s in
FIG 34 ( , .t he i r bti 0 t a and
Fitted i D 3 RATStedpiopaCErI P shieHoRLE £F pebylidh RRRLALERIES &N,

gui derscongii? tandlgh@finhk® p e 02 9f thepfwideledndedrt! ¥11 n istcont figlieedar t

with an inner pipe 14 for containing b the trunk communi cation cable 128
(or trunktoche tewergthap) twércet BE feltien oyitexr diameten gk R i on
cable 128 corresponds to,the. above described, trunk optical.fiber..cable 20,
but 1t negPTRAERET R BRIy € Lde b AR AR R PR ove 10
FIG 44 (ifterSé@¥fors Si dWeEpadPEnd Or4d {4ttt Cho£ONeRINi Esmpiicpbies are
inserted in allowable nunbers. Also in FIG 44 (b), the guide conduit 111
of FI G 4dalfles,) whenpinseédeingithe branchicommpinditcsd: ion cabiedieopathe f or

di vidi ng the passage of .the_communication cahle 1 In the mddl e section,

n hl 6. ]
wi r e0 orbaaneh diedd sAEingeld yiese qtem 15 APPREXIBALPLE SRS A5 i nsi de
th . . . . 4 of
i gh- ot r ey oF FE pafichl il st (b BRBTE £ Ankoleifp gl dBdnqy $O7 TG 2
) ., the spBCg ahdr théeefd @t HeebBhAGh BUIRInibAk iioh Eabled will be fpper part

of the partition plate 13. In
from breaking due to excess tensioning by an cable entanglement
within the guide pipe or excess bending exceeding the allowable
256 bending radius. Also 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 open

space in the upper space of inside the pipe as in the case with

30 sewerage pipes and storm drain pipes, cables can be laid in that
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20 FIG 44 (d), the branch comuni cation cabl es and others are separated by
hori zontal ly dividing partition plates 13 and the trunk comruni cati on cabl e
128 is acconmodated in the mddle. And on both aides, spaces for inserting
the trunk tension nenbers 121 are provided. Mreover, the upper part
consists 2b of a cover, which is integrally fornmed by fitting, to
accommodat e the branch communi cation cables 16 in the guide conduit 111.
The nethods for inserting the branch comrunication cables 16 or the branch
| ead strings 17 into such_guide pipes 111 incluyde 30 a_nethod in which
necessafySR%%%@ﬂtQPWH#¥P§?¥4W%t&ﬁﬁP{mﬂlf?QCt#HWk%$§@%¥P¢?ﬁﬂﬁ?¥ﬁpin t he
guide conduit 111 in advance and with which the branch comuni cation cabl es
16 and/ orPtR%® branch 1 ead strings are conbined and pulled in, and a nethod

in which the gis#ewaoRduriclilg S.mggoytéeé ¥4t thesRaadel cbpahuteripr 6

I nserting cables as shown in FIG (a) . To be nore specific, as shown in

FIG 45 (is Beind kirayu datoottei maidlpipe di vitded gwide aondppérlphris 131 and
a lower part 13 2 , and conyexo-concave ?arts 133 are provjded on, the

conta® stP¥Hed with B8 aPeRiRY RAKY Lodsy 1B (f9hrakent &ootBe RN R %ANch

comuni cat | b 1 LS | . | leh the
upper pa%éggl&ﬁslfggtgﬁﬁggpg%sﬁ %Zlesﬁgégcf&]ﬂ? ﬁ%ﬁg}%%dﬁlg%fbggege\i\%a 132, a
cover typenépeanchdddstf4ngd)7 feomaheogbidadoptiadt 1A1sat aspssidtdon n FI G
45 (b), a cut 134 may be forned on the outer peri pherl);?of each space forned

by partitaboupl bt meterTiiromgkachi speoiog ¥ tganatheipainth TomiAigati on
cabl es 16 and,install 3t i on erted, It possi bl e

to fit a PRFPIRYRAYL ﬁaseag%%%?a"ﬁéﬁ%g%‘?ﬁ? rﬂud.‘q%é’_o Igfsld'%l igh Hter the
CaP g Uogh @i GARMURCHARe, Bae'Sig R aRRE by Bepimiplt o0
under gr ousatl yhiegdistanade tbrrdspbndaimbresctheilemytdy measured from the
manhole 2 to each opening of branch pipe from the one end of
the guide conduit 111. The opening part 18 is preferably formed
in advance at a factory or the like based on the survey in the
15 underground pipelines.
Upon taking out 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 1 m, 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. 1In this occasion, it is preferable to avoid
placing the opening part 18 directly beneath an opening of
26 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

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

80 tug used for taking out the branch communication cables from
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prevented. FIG 45 (c) and (d) show an exanple of cable insertion nmethod
when the partition plate 13 is separated, in which the branch comrunication
cables 16 are placed in advance 25 on the partition plate 13 as shown in
FIG 45 (d) and secured with a tape-like nmenber at an appropriate interval,
and they are inserted into the pipe 136 shown in FIG 45 (c) . Al so when
using the trunk tension nenbers 121, they may be placed in any place in the
gui de conduit 111 as described so far, but it is 30 preferable to insert
themin parallel in the height direction 80 for the sake of the
par al | el i the ofng ide pf dheipuideripdnes.s Bbel Phapat PEnthase hbeadnpegs of
cabl es, ap_app riate nunber, can he determned dependi.ng.on the
instalIatf%%'liﬁgtﬁagn&qiﬂfﬁ%ﬁ%ﬁ %&ﬁ%ﬁﬁ %?c?hasgai&@ﬂﬁﬁé&aqﬁnQ§ﬂmﬁ, t he
trunk tension_ 2 | Y, | | ondui t
f+§€ ?rhagﬁ%geﬁu& i P?céé'g%at%i cORE 1B {hat hendUbdliEef

111, and a Integrally fTorne the partition plate as shown in

FIG 44 (dlamé€er dfmthdd caldovegsiaser 1 deger tham chob izieco £ thed pemt 5
relating to the present invention, explanation has been nmade about a 10

state b n patrtH & Be thahehleadingiend odnthehranciscappupigatdonreabigert ed

from one d of the | de nduit, 111 ut..it.is also ssible to insert
the br ancﬁgc %ﬁi%‘h‘?#&f?“&a LU Fgﬁﬁgﬂ&tthtléhd‘glgj? ?ﬁg ’S%?%’gn AR t 111,
for exampifie Jicie bBRadielANCe Rl wesh JdecRBRPLugS1barapadspaeen i n
FIG 46 or 16 the branch comruni cation cables 16 and the like are laid in
the area of @utert 100 mm diadeteesbra déd @ithéabeut dr ge thilewise imeo branch
comuni cation cables 16 are inserted_in the guide conduit 111, FIG _46 (a)

is a crosd hand ibddd shapg-t Abse inleRd Frghl okt oPlagtigubadl hduit 20

111 Fl.G 46 i S, Vi f s (o} it . Cross

sect ?fob?\al abouy, %é b'%’ﬁe&gaa}‘l‘%tg@%’on%\t% % %%Iegléé%%r %o%q'# ﬁép?)é%t bglkj!gé iél)fFl G 46
(b) correspepge ittomhy Be 82rhayedhidh BRAGIGhe €A dNEREI¢OMMPRECdt Dovs of the
branch conmuni cation cables 16 and others in the guide conduit 111 are

confi gur ecalbbe bk6 46 Spmmedr inteia Ishapsptbroughtwrighsit cen hajkeoked
corresponds to the hglf of . the nunber of the branch pipes which the guide
condui t 194 StRPRPEsILEESHI¥ymetric branch comuni cation cables 16 and

Comouns L5 S b L0 28,108 ABEab gordlcaau a olyd Dot
cl osers t ocommlin i@atbbe.cdlfiles 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 19b 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, ..., j from the main pipe 1 in order to prevent
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configuration nakes it is possible to cope with the case in which the

di stance between the manhol es are very large by connecting two gui de pipes
111 and placing themin parallel successively fromthe one closer to each
manhol e. The guide conduit 111 nmay b also be an unitary |long pipe. Next, as
anot her enbodi nent applicable to the enbodi nents so far described, a nethod
of cable insertion will be described, in which the bending of the branch
comuni cati on cables such as optical fiber cables is restricted by a tube
which is a branch 10 tension nenber. This is al so ap% i cable to the branch
t ensi on nembangleenty beftaiwen hranch conmun icrt iqn gabdgsshpndetweasss

i | i f | f | i in.the.und d
S oel e pEanghd eatnsErChgR T ok e aa ddir it ShimpRikaF MRS
cabl es 16,46, & TRk ghfeadf %rtr%arr@b_ewiea&gpehef@@gaié S have

excel l ent” properties as e conmunicati on nedium an aid in the main pipe
1 and the branchiel pas(4), rench cemmindeaploe cablescht and/oarifdresh 2 and 3
. The branch conmmunication cable 16 is inserted in a_branch tension nmenber

216 (dqui veadmtnimgeemazkeyl by a tasi ax® ipsarthd Hpdhengside eRntitH pi pe 6,

7 to the nch, pj pe boxes 8, 9.at the end of the branch pi | nserted
in the guf{ig' c n_‘%%ﬂ '?3911@%\,1'5?‘!‘1"?’% 1t% ettl?gi R pi'pe #t}gﬁ?gtfgsofoﬂg$?/§3[ r&a br anch
comuni cabt Yy HAY eemiehebatedhSéaILEs Alte¥heal ikeSirk aagaede@dndi0Of

characteristics, and anti-high-pressure-cleaning. 2b In"this way, since the

branch communisathensambl as thair @ fordtecqigdinyy adref igwrediiarersi orherenber
216, it is secured that their water resistance_and chem cal resistance wll

not degr aeedexgreund cpREgAANGUShOWYy An pFIGs W1l FPSSHAISH Y P t hat
b f.th h i i le. 1 i . at ed by th
o ot o ; oRipee fof I BERAY 536 8RnC°8) fo o W cndpRiavERpECy e by 1 0°

Al so whenggé edicrground ﬁf%élﬁiﬁé Firke 7 pasd wheebranch sdndumigit jwressur e
cleaning, it is unlikely that the branch comrunication cable 16 is broken
by di rect¢gblestans ikagdifolr ohédyhthheeres sihe housghodgiswateb . a@d apd ti ng

flaws. b Mreover, in the main pipe 1,.it, 1S _possible_to prat.ect the branch
comuni cad QEaBFe§Wq%P#?ﬁWF?hﬁgﬁﬂ?gFﬁﬁtb?néﬁﬁgﬁﬁbggt?ﬁ ]fﬂgfbpdﬂgﬁ
communi cagi on-faBlgss14,i i t henguj Ndiinhuhidat IBAN caba & anchs

communi ca #%ﬁcgaghggsl 'b?dngﬁl%f?gﬁ(g% t he gui dg COI’ldSi t fll, andr%re | ai d
in thes br ansérpeéddntsd the pusdtglonlotrhespprdingLoob, lEancin phpeywidey

| eading to the branch pi pe boxes 8, 9, and drawn in{o each_househol d. There

will be neopdebteld ] fandidiranghe 1qakk strdngs &4 BEEwWLRAEThed TR 2 and 3

, and it is also workable eyen f the,manhole js;a i | Qs ase. In
a pipel i OB RR &rselfier ap/fl pgl’i ne’ ar?d amét orjr‘r%?%r 5&2%%%%. ne,&?an whi ch
fluids susdrpessen@drg i wadnobeaingwef Wednciofpipgee asashopnpen FE1G he

menbers used for |aying the branch comunication cables 16 and the guide
pi pes and3®t(er;s theebpanckcdnmmunisatbian gablegpperandibe branaljtrRad he main

pi pe 1 and _the branch pipes as sho in_Fl 40. s h nc i pes 20
W TT Bt FRELRS T HL A R ooy G PR AR B baRd BRBer? Ze. T &
confi gur ap L oNBRKES1V t 1 ROSISE P €1 684 Ph§VERd. t he branch communi cation cabl es
16 fron1g%o§€?ng t§e§f%om10 t he semé%e and the like, or from being broken
by rat bites.infherfdrmiregotienbtatkofiitabtieinlporbiors pimdicate heheb
previ ously described optical fiber cables 21, 22 and can be .

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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configured differently. For exanple, the conmmunication cable shown in FIG
55 is configured such that comuni cation tape wires 262, each of which has
two to eight comrunication wires as the core and is coated with a resin
coating 261 as shown in 30 FIG 56, are stacked in the grooves fornmed on

t he outer periphery 83 of a slotted core 264, in which center strength
menbers 263 are disposed, and a resin coating 261 is applied thereon. Such
comuni cation cables are very rigid and desi gned to be disposed in straight
manner to avoid direct tensioning of the opti cal ber E%qu_ re ore, it

can be usEtgHrkiar abiky f‘btPetq'l’é‘"! R ’E%‘?’F%nl bl & her
communi Casﬂr.oﬂ?zfal 2es. B%gﬁ QES%M%QPG%MEEHH& @e@B?HHrltn)ral n cable

i n which I's acconmo ed wthin a tu 266
nmade of amrﬂndayf noléeférﬂxeda@silﬁg r£3iongf btetR6IucE £ al edpehes adir fsg shown in
FIG 57, and a communication cable which accommpdates a optical fiber 260
and st rerr:gthe]:remede 263 hagh-sterengihed oni~el omgaddion ffiilharzsisueh ssadwn i n

FIG 58. These communi cati on cables shown in F FIG 58 are very
{1 exi @Ie%?]]@V'sﬁ’t%t‘F‘T Ehew%ﬂ?ewm%%oow? { (ROBAe Tlbersimar eI & Lo,

Theref or e 106V r 8aREBRCT Al drdiSChlelan iR ENCHIa0EMA A Phozaty es 21,
22, 16. ner a 1y a conmuni cati'on cabl e may break or |ose its function Wnen
it is berdtexcbess ngivecertain angle depending on its material properties.
An al | owabl e bending radius is 20 defined by the angle in such a state.
Anong t he comhmsi,c&geoﬁrdasilﬁsmwtm 1y witdyine hﬁaqeldareelaeaw owabl e

bendi ng radi red.t | W res because their vmr s.ar rned of

gl ass or %é:'f fra:BPCPn‘g‘E gg‘ e hrangh commupigation cab %F‘Bﬁ ?@‘%Ifﬁ"lfi gur ed
such tohataferd dd Behe's Elh\éowj?@hfﬂreﬂaﬂbﬁaab%mw@ 1113 PRAYI ghegl Wi th
two tension nenbers disposed in parallel on“both sides of the ribbon fiber
and then bramesh eomminitg tionappbled ®andierotheibiearmsh dleadnstnifyd7 58, has

an al |l owabl e bending radius of 35 mm and there is datum obtai ned that
anot her ofR ildaFIf- fg?)eﬂ"b‘fﬂ:h BOSHALORS| At ST YR ¥ TGS RRS ST TR

' th
The. pipe 7 S PEdRGn RIEE, (F (P RIR.TSY) WhieP dogate PBBSeR PF O, 11T

applied Qﬁbﬁﬁ'@l@&p@séwﬁl@el)haéincﬁl&h%w ou@mxedwndbmmunadausonfcahmxt 80
mm On the other hand, an optical fiber cable called a 'mltinode fiber'

whi cHB6 t¥@n@i i FEG or 3 iwrdy legatgs Img’ﬁtt tefthe textrenvauitside | |

I | 1 b] e bendi due t t t
dasori boP LT o ARFGIEERD BEndt ng Pl HeTPEChHBnoR ahEB, PP (o t he

kind and Lo duy @W(;bjéfnté)‘galad Wﬁé%%%é‘ﬁp fhbé_hl s enbodi nent, the

branch tension ne 216 1S a material an al | owabl e bendi ng
radi us -exceedhegrbbatodHitheheremkiwadcatr ingclddd ésabal iprsefrer abkytaurk exi bl e
tube made of plastics or stainless steel.. This tube 1Qrevents t he |,

conmmuni ceﬁqwfb’d{ﬂ‘el‘?’i SRS i bd W“é»?@é@d‘itn&q ?Q)ai‘- o8| bna%rm ng
radi ug. Ty 'N%xfn% et’ltuntl@&ﬁﬂﬁ'ﬁ‘ Sét%rét :ﬁ?.tch RaGakd
ih en an

installe t ensi on me t ensi on menber

216 is beg 1@scgeﬁlqegiitdmat9éﬁ ovwableg elfemrdi, NHf r:aduuslmieftl:@d denaugui i | on
cable. For the branch tension menber 216, a tubular textile fornmed of

fabrics, pPip&rin deéncswai‘@slmdyfﬁﬂ-%lbet@Me Weedn 5 reglt AEYR, and | s
0 use a separate,ri dvmre am)n filanment

f bl g t th
Targe di dne St LBEATtp Pafrdiad slte ST diebiRE s theheY or
Kni ts an%dﬁm' d%ozi thi%C&‘EﬁsB'ﬂe bRBJiRFeFRRbACLEEL AL ISR psrtiﬂtewaebthose

corresponding to
26 be 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
built and the new branch pipes are connected to the main pipe
in the future. In this case, when branch pipes are newly

30 installed, opening parts 18 are opened in the guide conduit 111
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2b al | owabl e bendi ng radi us of the conmmunication cables . By doing so, even
when a tubular textile is used for the branch tension nenber 216, | aying
operation of the comrunication cables can be conducted with relative ease
since the branch tension nenber 216 will not be bent too sharply even in an
I nflection part in 30 underground pipelines. 85 Furt hernore, when a

fl exi ble tube nade of stainless steel or plastics, or a material |ack of
wat er-ti ghtness such as a tubular textile is used for the branch tension
menber 216, it is possible to securely protect the conmmunication cables
from 5 weaterpesit idrehicairesperding t@ &hgappeningit of hsaneh PHRe|hner

and/ or outer surfaces of branch.tensi on, ne 216. Thi ter-tight
| ayer is Edrﬁeeﬁ/g&sbynﬁ%‘i!lﬁge é"%d'lnaéfaﬁ %Fr?..ﬁ%rggfi% GE BHE?%QV\%}I%&: 9

tension f%?fécélé@x WIS b S RNUifu GPPLEY cB1&Y rOadndbR €1k abl e
resin or er proof paint 10 on the Inner and/or outer surfaces of the

brfanch tmmnp@@(gerSQﬁﬁzgd\ tTunk tension nenber 121 is housed in the
gui de conduit 111 di sposed in substantially upper space of inside the main

pipe B and tHhegieowild heppipnpkden e inagit i shebranted eadBuLLNg use of
oSt OIS, SRR gRdaBEL VD e RO B8 Spr! Blochay bbyay e
possi bl e &Gk RYEM 1dh@aBiiede; £ piddiclo £ hel £101R h a8t Mihd B20he ABsbal |y
inward direction in the nmain pipe
when conducting the replacement of a thin lead string 122 with
a branch communication cable 16, a pull member which has a
10 intermediate diameter between the outer diameters of the thin
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 method of laying the guide pipes 111 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 wound up 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 themain pipe 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 tool 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 section of a pipeline to lay the communication
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20 1 by placing a plurality of slack prevention nenbers 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 nmain pipe 1. As shown in FIG 41, the
arcuate fixing part 56 of the slack prevention nenber 55 is fixed on the

i nner surface 26 of the main pipe 1 while accommopdati ng the gui de conduit
111 in the concave part. Next, the structural configuration of the main
pipe 1 and the branch pipes 4, 5 will be described. Cenerally, the main
pipe 1 is located at a depth of several neters froqmthe road 30 surface,
and the dpRleRs RitsAERcALY IR Use Fhem aRA H\aeiﬁ’fﬁ'epl phbepgtakingup, o
formed on § DGniRe i1 5417 38 Lo oA L RudFid) Pl Bol tnd Gt BE AR RES
ascend at a steep angle fromthe openings of branch pipe 6 , 7 not shown

) and | eadl, otwhet Prsndnttidie deviee Suck) aat asswivel magnpeeimesrpdsded earth' s
surface. b Wen the openings of branch pipe 6, 7 are provided in

subst ant i ¢tyeempdre gede membexsiand the guidepreedudt hblcteprgv¥ental |y in
a region of about 30, degrees right and left fromthe top of the main pipe
1, th® guthe ¢ iElﬁq_%ﬁ%{%slé%ig‘Eﬁ rSt§5%eneat h the branch pipes 4, 5

t her eby possiAg}?étlbﬁggggg Cﬁm@whbgw. f@n%h SRRHE q@i&é AR 1hsihbkaysi nce

t he gui de con sposed i n substanti al upper space of inside
the main fape pipd 1 ,Stble trkiss, prévent pefdaltie ilsorembaed.a Duitdeisrenber

P, which is conprised of an arcuate fixing part 241, a trunk slide part 231
pr oj ect i iRtagenweaeh yof r bhet ApeRiBdabartexifpgmes o tthe guidsi RLBRSINch
slide part 232 proyided_on the arcuate f.ixin t 0 i ng of
branch pl%%r%esgoq%%%@og %??%%ﬁ@v%&p&n&ggt ﬂg kg%&d:elgééﬁgdi tfﬁ‘%'\jﬁ% t he
trunkios! i ghea R@ toomarin 1WA ohSERE1 &4 Gh i 19 @ hEBsPehcIP l(e@cﬁ@tih’!ﬁﬁ@ dre Fl GS.
13, 28, 35 ) , the guide pipe will not pass directly underneath the 20
branch pipaid 6in Ahertranals pgipeiss Apaesidhl eAt cthigviene t Hey i inggrtang of the

function of the branch pipes 6, 7. Also in_the guide nmenber P shown in FIG
47, si nceA R laMERREE *fxilr?ngQP‘te%Iisk}Fésncé’ pr‘te?e%t%ﬁ'p PY SRR 1 he

radi al di | O te t i L | I e ven
when they{‘gﬁéd%%\ﬁﬁgﬁ r%n?heg%‘?%%‘\%%f i%ﬁ lp?:g?\é%ggfﬂéaﬁg tlﬁgs tﬁeﬂ\./\?amsétg
matters Webhmi®icdeidn apapdebyld henlr ameh beastn Leadbest2ilg Ear ther nor e,

since the guide conduit 111 is slidably held b%wt]h.e trunk slide part 231,
t he 14yi repopesting wikdcbhe puld aemberyl bady. witen tifs e3ttidyd kgAY igdfen t he

Do 090 SEadh P YN, PR1o dn Frleyd 8iBEIn" 380" P ¥R Tike RAY BPOUT 30
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. 1In this case, laying operation of
the branch communication cables and others may be assisted by
making fine adjustment of the position of the quide 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 so that the normal function of the
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fromthe top of the main pipe 1, the guide conduit 111 will not pass
directly beneath the branch pipes 4 , 5 and thus there is no need to use
the guide nenber P. In such cases, it is desirable to attach a fixing
menber Q ( corresponds to the holding nenber ) , b which 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 tension 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 nmenber 10 216 in substantially
upper spausdergreundepinelbnenid popeimpaisedThus the branch tension nember

216 | I d i bstantjial |y f ingide. the | . I of th
oranch pi pos TS § 34380 Rt e RE SRHRILPERGRAT! ARG LUE TR ARLIERRSI pes 4,

5wll no [ [ ' iﬁg@ qub@ : 2 is
sl idably %e?ﬁdb@?h%%qcﬁe%% rt ﬁ%ﬁ:{lff%lfs p ss% e ‘%%H pr eveén%h?he%ﬁ?eakage

of the brerahplensa ajuideriaesmbelt Pcagseloby £ CERS) \28 iferseachnBranchng
| ayi ng operation. Regardless of the above described fornmng angle of the
branctb pi pépe6A %o dhenTheecgwidechepbgesPchay pubstantially phetsaweil0l in

whi ch a shar ngl e, ch e .occurs,.as shown_ip FI.G_ 4Q and FI 4, .t is
not possi a e i e 1 Mgt branch
csi B aReEoT oy FRTHR ATEIER SHORST e fbel DS 17 ST HARRR 1h1g 5t AR
conmuni cajf § dbfpAlls’tl 4P A APE1APE nsRRL oRFdreh 0 hpi tph! o5 bctPdnof the
branch pipes 4, 5 nerely by tensioning by use of the tension device 34

nount ed | haegeh Atamraahal fpcpecbex 8,trank slidehparsdd?2 folri xlibdabkyber Q
whi ch consists of an arcuate fixing, part. 44 and a slide part 43 shown in

FI G 54 iSubBentipghbhe g¢&ﬂ?ﬂ%ﬂﬂﬁp¥ﬁnkﬁkH;QﬁQﬂiﬂ't?me?HnsBBE?aht?%ﬁly
e L _ Dsagee:
e E a brdietEinl SR 1P e bliCe e WM EReLre ton Yalliie (B6a

gui de congdutardr sWilde BRrE€EEY igiefy ided@hetHetAIHu YA ¢hkeeiba FafS. 49 to

53. FIG 49 shows a state in which a branch communi cati on cable 16 in the
gui de contiddtand ifaws slbidablyuthadfdimg: tiei branghdapmmbnicationocables

openi ng part %iB ( uivalent to 18 and, 46 ), rpvk&@? on tHe side of the
gui de condti : i a a*r
e Sonki and e BRaneh deadoAtipon1rY i 1R pegechapings f
rectangul gr cross section divided by multiple partition plates. There is
formed in the center of the pipe a |large space for installing the trunk
comuld cat i orwhigh ashilres theoigusikdevmembpessiPpgther degd thg hdapn pdpeade and
al so fornmed on_both sides of the space are two spaces divided into
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 19a, 19b.
By doing this, operational 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.
26 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 friction against the inner surface of the pipe or may be
trapped by steps in the pipeline, it is preferable to place it

on board 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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substantially three equal layers for the passage of the branch

comuni cation cables and the like. In FIG 50, the branch conmmuni cation
cable 16 passing 16 through the guide conduit 111 is taken out of the guide
conduit 111 through an opening part of the guide conduit 111, and a
branchi ng menber 212 is nounted on the guide conduit 111 near the opening
part. The branchi ng nmenber 212 has a role of protecting the branch

comuni cation cable 16 in the vicinity 20 of the opening part 218 of the
gui de conduit 111. The branch conmuni cation cable 16 passes through the
openi ng part Nexti,henq@inetypmdiasping idgbis guisertadhfsomhehekrantchpi pes 4,

5 through {he branchi nengber, 212. To prqotect the brapch .c ni cation

cabl es 1P PBHAYNE ‘%‘nginesggédeﬁ\’/?? 01r19rf’i3'nll(3 i?r?sg’??esc%eéggr"f} ?gﬁ%ﬂs%‘f t he
branch COEP&?i [ I ' h ' r st in

t he section r%?né t%rgggr?ﬁﬁgg‘d*br%agg%m%i ggeg?vgﬂggﬁgﬁg %?%‘ﬁc(ﬁé%%lg% box 8,
9. Ther ef B¢ aHitetémef, i the osdrt ivhowvs tihe Ale@d td§sargh 50 9bsaneeflivdlgn t he
gui de nenber P shown in FIG 47 is used, 30 and thus the branch

comurii caad pwsted|for @asy graspéingdbyynaringdhe guidenceedyitohl heber 216
attached to the, guide nber P . The branch tension nenber 216 extends from
t he openi e ptpe 6, 7 to the branch pipe box 8, 9 passing through

o
the branch piger THUSEARCAUSAmERNEM for- et S 3ld daDbHeNBEanEN 1w trunk ©

slide part 2 t he guide nenber P and the branch conmunicati on cable 16
IS insertedingtly b@re bakenhup etsithe beaheh Ripe fbamst hadopkeikeading 218 of
the guide conduit 111 thereby being |ead to the branch pjpe box 8 9 and

finally ofdem ofreke giddefuemkenPdis fneersedsiniR theQRRBinhof braficthcn

t ensi nenpber . 21§ | 0 ich _the. | | O j

i nst al eopjl‘%giGn'se&tneE:hi%nF\éﬁag g'ﬁi legéﬁgﬁgtgﬁg?&ég?né%néf%g]féat%ié%ui de
condui t 1ddq 31t Rkiflaide/ mBnBaE e S sOhAichdvige@vhah aRDh§ G PEht Bddndlor ned on
the side surface of the guide conduit 111. The branch tension nenber 216

ext ends tcomminbeabiqn prakbiox 18, of phet brahah leedbstming 4 Profrrablsat i on
cabl e 16 ;rg %r?.rt Bgc?clégséggwgnivr{ %%grreglg ‘or the like is inserted into the
opening of branch pipe 6 from the branch pipe box 8 in a
16 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 orientation of the leading end of the
guide member P toward the branch pipe 4. To fix the guide member
P to 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
cqntact 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
26 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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In FIG 52, a branching nenber 212 with a different shape fromthe one
shown in FIG 50 is nounted on a guide conduit 111 near an opening part to
protect the branch comrunication cable 16 in the vicinity of a branching
poi nt at which the branch 20 comuni cation cable 16 branches off fromthe
gui de conduit 111, i.e., an opening part 218 of the guide conduit 111. The
branchi ng nenber 212 is provided on its side part with a hollow cylindrical
menber and the guide conduit 111 side surface of the hollow cylindrica
part is adapted to comunicate with the 26 opening part 218 . The branch

t ensi on nbRpertir bragckopipaub and afserethatl, vihe RiHa AGaKdoStENINtR i cal
menber and_extends to the Qranch pipe boxes. 8. 9 tecting the _branch
Communi ot FheaETeRE e AiARe ot overatnion A FRESamen Bo bl e 16
passing tiroysbe tis ity Pareodflizalil bRpRAgeqtidvEnigE ik ORRBINE Part 30
provi ded on the side surface of ‘the gui de conduit 111 and further 90

gui ded i ntle tHmamatht pipeds br axdcdo t dnsthis gy a3lbnttheouwgse wethpelee in the
hol | ow cyl i ndrical nenber of the branching menber 212 formed on, the side

surfade pafidememberyR hayingRghapeas dﬁﬁg§iP§Idnb“ FACd #8v the HaR% pi pes
4, 5. 6 T i i i El i d wh
e ur a R ERASHLR G0 BPBHLI 1ol P pahbaR00 08 i RUFIFEAYMEE] uhen

conmuni cagf @ponfdl BEfdPeRaRd 5 Lkl Gilcéi siltg ddicdbE It HeeBgbaatBEfRIng 16
wi t hout bei ng exposed to the outside, and the branch tension nenber 216 in

“whi ch t hepartaddh 241 eodniin g ibrthoabigscantact vikdy the daneg sumpbate ed in
substantially upper spacge of inside the branch pip t he fixing

menber Q Shdwitf iBFanRch PiBeafd PX PRPRRI ST ah6§§é‘ﬁr§@g‘?: gﬂg}flo’b‘éﬂmﬁf part

218 frne i de, &gﬂgi-t LS.l N “f’f‘q“ t t rggch
corrrrul(r?ir ca%i%%%lagﬁlg ?% the ‘1%1%’3}??.%82 %? t he iglg? 32%?8%?3& P%ﬁ? fli; make
it branchopféhidh adidmetsnntdpexrpeoff to atlte i fromt f camkdf btinpsit ilons

substantially corresponding to the openings of branch pipe 6, 7 (about 1 m
front or e@u¥ack bardépenithFeoush HiEkhLlqN pe Burtvhermaremngtadahdeeunber

of the branch pipes. .In.this re arg, it _is desirable tho avoi d acing an
openi ng. pariaaAet BeR Pro U AT 448 BRRReR R OB SR ER e 1 oo
fromthe bragehdictany éimﬂparfdf;;waﬂf&lst Q§c88§§i981?6§.ﬁ{ oh8r v¥HkeH he
opening part 218 is preferably forned in advance at the factory and the
| i ke Ibasqulipes tShe ther begnchptidal tflideracabpepel @.o2&hel BGradGhshead stil |
anot her enbodi nent. Onl ¥ E(he trunk ) )
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 34, 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.
26 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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comuni cation cables are installed in the guide conduit 111, and the branch
tensi on nenber 216, in which the branch comruni cation cables are installed
correspondi ng to the nunber of branch pipes, is tied in a bundle and
secured to the outer 30 periphery of the guide conduit 111. The branch
conmuni cation 91 cables 16 or the branch tension nenber 216 branch off
fromthe guide conduit 111 near the opening of branch pipe 6, 7 through the
branchi ng menber 212 or a | ock band and the Iike showmn in FIGS. 52 and 53.
b When there are many branch pipes with respect to

. h [ ipe 1, th
nunber ofShawn gy FIGEnifkls ittolﬁé‘qthPQFP?&eﬁﬁotll?é’ 1 Sgli’g%:%gﬁgsfgtre]i%d I St er

w1l incrgase. there I.ncreas] 4l ngke fore it
is prefer 2 t%%gtett%&ﬁ §%e€§%g\% %rgzgtr yl%gjs%%irgéhégl ggdﬁﬁgglg?%n&oéﬁrgheabl y
to the 1G,4adngrnd mifer! RAr¥azechrt ensi 9ALIBYDEAr €160 Tovf atle eigde

branch conmmuni cati on cabl es. The | ead tug 19 nmakes the operation of taking

out the Wwemtbfttrsboancbripigpe®16 § bymerwly appdyiod tensiqn by meanduit 111

t hrough the opening, part 218 easy and snooth, ,Varioys shapes of this |ead
':)utg jstc_h%taelg?%b‘knéﬁﬁﬁ\&ﬁt@%%%%ﬂ%}t?ﬂ _lﬁaw I‘?é‘rcgf tgl Prﬁfeﬂ?’%ﬁisopf[ ed,
ut it is,essen at 0 el l‘?&?n is
configurzed’ '[%f)' bg‘hggsgg?gt’h%ﬁ ?ﬁgés%é%e'o'fg tq:ry%'é(q'g en%ﬁ‘%egagt %18 0 t]{ﬁg gui de

condui t 1g84dg sgot, hedr bhambn@otisepmaeédt&nan{g ehelupmns paptrefbae iifer aken

out of the guide conduit 111 will not 20 return to the inside of the guide
condui t lsnxfageroft Hdid ead kayy pagti 4 0dodneat pipecbend of RAMO thrandh nenber
216, the branch tension nenber 216 is preferably pulled out to sonme |length
to make iRIR&Y tP be hooked up or grasped fromthe pipe openings 6, 7. 26

To prygvent t%eegate%ﬂ%egenaiggoeie&Hﬁahgtyu@ﬁ DhAOCHhE OPTIN G Bdnticabl es
16 and/or tubes 216, the disposition of the branch conmmrunication cables 16
and/ or the isimevedlboi aearctiee ghipe dretet wyithr iangadcuwata fixbm@mexrtt o t he
posi tions of the branch pjpes_extending to each househol d. That is,

as
shown 30 4h masragtehd s, dianefenc VhikunttstoEathe RFaneh pl aced

32 o PR T BT B Lo B B ALE U SO Whder o tha
' reached the branch pipe box 8, into the slide part 43 of the
156 fixing member 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 gquide 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
25 before or after the laying of the branch communication cables,
and may 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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the outer nost position successively froma manhole 2 toward the inside of
the main pipe 1. 6 Next the nmethod for |aying branch comuni cation cabl es
16 in an underground pipe will be described. First the inside of the main
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 di stances fromthe branch pipes 4, 5 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 desabdvedegsiordlbedetensien devnicediddanddririlikeyimpstipteesilagh n
opening parts 218 at the positions corr ondi ng _1b tq.the openi ngs of

br anch piEE?%ﬁnﬁl?%lﬁﬂgﬁﬂgbiétsBH@“féEt%ﬁg’ggJF%Q BﬁkngHBSF el%ﬁgﬁih
conmuni caf e shr h Ng kL0 r [ t from
t he openial{r%ﬂga[‘rht?&éz%]a% %lgtr‘l%t hlzi gr&g'ﬁc%gpiegegug,ﬁaggaiﬁ%ég?%g?ggj&gﬁlﬁe mai n
pi pe 1 inl Bl egnrelodst ey andst 1t ian ofitdid s 1ackptresentponfmentisemai n

pipe 1, 20 a guiding nenber P shown in FIG 47 needs to be attached to the
openi iy o35 RE;EPydyrtes] ap figr thiee cosgnWitRgthei fLxRg tARMPRR R And
conmmuni catji on cables 16, _In | s case,. to.enhance.the efficie wor k at
the sit e?tl?? /i %8&?1?%%? g q'b& %ﬁfﬁéﬁlﬁ%ﬁ%fzgpggfztteﬁema?%Eg‘Feﬂ?éll‘%(a}qgr% part
241 contragct fsegting 26 a thin lead string into a small hole 236
(drilled on ﬁ@?ﬂy%$des of the arcuate fixing part 241 ) so that the arcuate
fixing part Zhercaindtallnigey tdte i guide boaduolitpilfds skippiargd severalal so
desirable to forma lead tug 19 in advance by inserting the tube
accomoddianie e dyrincnl *Ed PReFAtdPoabt &5 PEefRF8RLR thavesdpifich

lid . of . ' : The . gui ' d
S P ohoRpeile WICSRY. SR SRS oF +5 na ¥ B1ULFB,C00RNEL Y igEor o0
the 1 ikeguid¥gigeaethi 4¢dite gondaitesbenectioh nembyrefligrabhéchaisarry it

on board a novable cart or sinple vessel in the nain pipe 1 and b draw it
in by neamsr‘oéda(qmlbembrmlerth@sCdé@cpifbédregtéﬂgﬁbéau@é{@heaJQQngiéihﬁanber

T hnd al o e MEdeAt LENS Nl 1o 2B EnBMRct Al dre B0 HHAE the
Mai N pi Pednduit 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 around 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 1laying operation. When some of the
households a, ¢, d, £, g, h, i have the desire to install the
communication cable in the future, it 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
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At the work site, first a pull nenber is installed between 10 the manhol es
2 and 3. Also at this time, the provision is nmade such that a tension

devi ce 34 which has a drumreel nmanual wi nch and a hook as a pair is
nounted in each manhole 2, 3 and in each branch pipe box 8, 9 of each
branch pipe 4, 5. Then, an end of the pull nenber and the guide conduit 111
b is taken up fromone end of the main pipe 1, for exanple, fromthe
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

subst ant i ket anchaipigeecdf iehbeanahapipesd of » BrafetG pHpel ®r thedyragsh | the

branch tension nenber 216 is dra intq the branch, pipes 4, 5. This

oper at i orPH#® IPPe HRh i’o%otlh%o‘iﬂ\@t‘?fpe @h%g”i'arf’%]i She branch pipes are
provi ded in regis | gk 1 (o] f mai n
pi pe 1, and t@qﬁlgﬁgflﬁgﬁ%lgirq@d?%{%gé#e%%tgéﬂégﬂ?ﬁg{:%ﬁfpdgg%%bgr@gi%m in

FIG 47. pépilicementls £9nshd tofl lhé sbfaneh yeamhwsicak fyn abe 16 iore and
aft in the main pipe 1 to place the branch tension nenber 216 or the | ead

tug 1% orcommedteditegonacerd ofhthereranch desidoatribngek? mbdcdi igctaid beneat h
the b h pi.pe.4 , 5 . .Next t i i 1jke i
noert od 19 iHe hranchpribg b S8 hRe 015 HE RbBS Y (P AP olBing . ' °

nenber 216, O enbaaghbyd WhicHOvakached deyly s imtaaNd hakerddewut from
oxe 8, 9 whi h

the branch pipe b e nonitoring wth'a Tv canera. Alternatively,

a pull mecdeiumniyation nséabled 16. advanfteed r cormndrtainod pilpe bDowkaneh an end
of the main pipe 1, for exanple nmanhole 2 througg the 6 main_pipe 1 and the
branch pi¢emmnicatiemgahir I sith thesbranchedsad 215ing 13ien it he

branch, pi pe, 4, nd th in pipe 1 t Lon
rembdll DIELE 107 TRE ARl DR HOTHE R tha ) o ST
branch pi pémiaexidat fon 18aMen 16h6& iy d@éfeﬁbﬂﬂepcbﬁdﬁ(ﬂt usiad, thégeely xi ng
menber Qis preferably placed in the branch pipes 4, 5 of the openings of

branch pijpes6alVing pt ate the hwramch pipsikin pwhbing e dhearch heeadper
part of the |nner |1 of t:}%br nch,é)i pes.4, 5. This will prevent the
i npai r mer@ tEENg hk7 nbY ol the rREIRH RiR%SHench 16 pipes 4, 5. First, the

branch ! ensi g EHIHE! AL AERCBERABK BIpblcaPealibe sPIBMNI LAl ioMa bl oS 16

whi ch have reache ranch pipe is inserted into the slide
part ¥3 Ofosdibié xity nEdfper wilth n thast atley t hadnndret inqincthe ensranchrenber
216 is inserted in the slide part 43, the arcuate fixing part 44 and 20 the
sl i de pareommumicapion cale dhiwithoapesd p§ aokhhincledd steinget%d are

noved to the openings . of branch pipe.g, t hrou t b i , 5. To
support t?\?%tﬁg%?‘auggba:g}eagiu&ﬁ,e Sﬁng}l?‘gpﬁg}(e?r o""rr{graé nég Fcé%ﬁgﬁ%gf% cﬁs nay
be used. é:@fil??alnpb%gnt&&n@draBaﬁé%r@@Chd&lQ;Hdﬁé%j Feplaefihgdthe thin

a

contracted state 26 into a branch pipe 4, 5 through a branch pipe box 8,.9
to insertléadistoingdahsinéhef braachi iead atrbeg 7 whbhiwls kyanch

contraction of the air cker_is released at a nounting position of the
fixi men U CaRN ‘E)%éf% ]céjate fixing part 44 of the fixing nenber Qis

] , r
g'rgggﬁdpib%e;%} @'Ef fgg%é‘éc}ﬂ?é@,b&tb%%&@ fdeethi® deayneRe MEdActef the
commuﬁicétion cable 16 with ease and convenience upon a need
of laying of the branch communication cable 16. Thus laying
of communication cables is realized at workability and a cost
25 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 usé or maintenance work of the

77



On the other hand, when the branch pipes 4, 5 are disposed in substantially
upper space of inside the main pipe 1, nore specifically in a region of 30
degrees left or right fromthe top of the main pipe 1, the guide nenber P
shown in FIG 47 is 6 utilized. In this case, the branch tension nenber
216, in which the branch comuni cation cable 16 is installed in advance, is
passed through the branch slide part 232 of the guide nenber P, and the

|l ead tug 19 is forned at the | eading end of the branch tension nenber 216.
Simlarly with the previously described 10 nethod, the lead tug 19 at the

| ead end %‘Y’%%ﬂ%r%‘?%‘ﬂc%lﬁ”e‘ﬁir on nenber 216 is grasped with a grasping device
and the |ike gehjdvarTORHOr §ifdeM pipe FYrCadel dn Gdmiithidatoisn féamé he
branch pi pe box 8, d. Sinu taneous?y, t he gui de nenber P contracted in

di anet er baying hiin |waiersdréungd | pipeiénesd daavaxrdimgg openithgs pleséntr anch
pipe 6, 7, wth jts lead end first. To assist_this, operation, the above
descri bedlByenbiends Bet tiditedtadihe,abpyeciescr ihed emReddpeRti AR branch
pi pe &, 7 om t he nch pipe box 8 i a,contr ed, state, and it is

[ nser%ed 'f'%’f onpl?‘ﬁ% ?%ﬁ%‘?t%grgasc}go%'? jrrﬁgFigélui d‘lefn%érblglféP %Efsl’d then made it

expand 20 to1He2gRid8DiPpd U8 FRIOLE (B) W&s lal piSe WRAShNOSS iahl éndwgh nsert
the guide nenber P into the opening of branch pipe 6, 7 by pulling up the
ai r packewidtindiort Aecept ipgok pd uiralfigyt € bragdndetmandcahaantdrblées n | ead

L0 g oot S 60 BOLabEL S i e TR To LSS Bt ALl
Subseque , kot e} er1d21 h 0t ui de
conduiqt % yitshaepi %rei%nt?:g tEgmh({)](&){EES?gtBﬁe ?aeﬁglggn 1dﬁé'\/i ceﬂgiﬁﬁ%tﬁt e%@?lg t he

manhates diménsivhs 3@ suires tRat e bianthuskmienst sbiow dadlel 28 wilpul | ed
by the winch of the tension 30 device 34 to secure the guide conduit 111 in

subst ant i B0t y imdeasess  wiphceadjagert ddrapeharampupicatienni¢ahlss the

t ensi on devices 34 nount ed 'hn thebbr%nﬁhcg)hﬁﬁ b%x s 8, %bgréeﬂ‘gti | zaed to
lay the b?‘é%_%%a*’t%’r&?o FRn¥RT" 226 °FA M Re LB _68& £35%5° rowdfer? when
the brancfrfddeiedd str ga@i%'i@'ﬂr%’sﬁﬁétdijan@te@ a6 ithat Shahe Beien change

as shown in FIGS. 40 and is not possible to lay the branch tension

menber 2 Ildommuwmira thion gpbl ephs tinsferttiesl inbertheaghidé admlwitabdih, mmpks 4 , 5
merely by the tensioning by nmeans of the tension_devjce 34, In this case,
D nciti T RETeEETR BBRD BT AT ¥ SELORG CHRISALS il TP 1y of
the vall i) 4t L.pes 4 _ i f es it
possi bl eelty%d)%t%%e t éeéhblrﬁct%rn?g?shl gkgngﬁbgpéaﬁélgﬁgﬁg l'lt? e ‘Eﬁgr&p‘%ﬁ{ of the

i nner walby beinfgshéntexepdiag fts allowablebend breg Madlius .pi REsd thé has a
val l ey part 101. Here the neans for noving the fixing nmenber Qis the sane

as | b destfrutnrrwbich agranmedate @ pduradvityief praasbqamemnicaidon
Sl ack pr RSN foorotie 1 EoL o, Shet o THER b e YoRT iRd Mo b1 pe 1
W th got s mieitei £ it RE1igRE lo©ehasSqgeidevpiipe fhén flserded AuSthé mEGPNMES
possible to lay the conmuni cation cable in substantially upper space of
i nsi de t heipmi rarg gherefintecahienbthere pspandopénaspadeath ithe aipgeoh
househol ds'pace 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.

26 InFIG. 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). In 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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Al so, instead of the communication cable, the above described |ead string
17, 123 may be inserted in the guide 26 conduit 111 and the branch tension
menber 216. This configuration nakes it possible to prevent damages of the
comuni cation cable during laying various nmenbers in the underground. Wen
t he branch tension nmenber 216 is forned of a tubular 30 textile, though the
tubul ar textil e does not have 97 wat er-tightness, it can protect the
branch conmuni cation cable 16 fromthe water and chemicals by formng a
water-tight layer on its inner and/or outer surface. This water-tight |ayer
i s achi eviad FOG.b3Ad{ @, byl &bei tnoer rpattfeit tameletes lRcaxafenara-e

I nsertion or. wappin r.paintin cur abl e I n_or \water,resistant paint
on the irﬁ’%‘?t%ﬂd‘pgiflg{u'fagrl Eﬁft%t?e%&}gelrhgl?ﬁﬁ?ef. %ﬁ‘te ﬁglgﬁs%orb?‘é+€r]§1b]1a'e to use
a separatge, H-oi d,yire o ' ef 1 Ty Frganent Ha

| ongi tudeﬁétﬁrli%ﬁg‘l‘:‘mn( Heiggsi@% Fgllglralﬂ?st g%\d fo?‘t[%;ﬁ(rarﬁlvve(f(‘)t6 F'ﬁ EEfﬁgev'{(é:da]gslde of
knits or kea¥mds in ieslRiddis punt wikd &naimiert @ipeonsntoberodlGimind not be
excessively bent even in an inflection part and thus the laying operation
of thé corvertinumk mnmami@atsiocb@@bdteedﬁw(ﬁrrér\ankvbeas%trméo?g%k, it is

al so possible to achieve,a ragt-proof characteristics by knittin bul ar
t ext i Ioe P hgther Ma iy Bbﬁ?ea 'vmp hg %ﬁ‘- ro%‘?“lugtfflé*ﬁ%ta 9“[%%&5‘?’&1823} -

APPLI CABIdd Ipdo il (3F e aBBvEOdkBErRHEACENhRYGIE 1041 £ibds dWsKd bl e to

| ay a communication cable without 1npairing the fluid flow 20 in an

under gr ouzgl, phype! ithanapibé enstanpargied thensi mmkrerdres idre tmembeni2s and
between one of pits and a branch pipe box thereby stretching a tension
menber i rdescribed abONEn pi pe substantially straight in the upper space of

i nsi de a mai | pe,to lay each co nication l e kot e of

I nsi d@ 26 th I%ai ﬁ‘l pﬁpap)e,s}l’gﬁ'a - % Péﬁéi%onﬁnﬁg'%a‘s{%#‘glﬁc%m%an%mer

i nserted &ihPedHdacinpbPeed A aY18whhRE HuMEEFEINI Aako0in ¢ald 4B e branch
pipe inhibiting its fromloosening. It is also possible to restrict tension
on comuntleatguddecabhdsitd ld mifnF Beimddy (aonis gpuoviigles véhBipartiatint to be
slidable with 30 respect to each of _the Qongynicqgion cabl es i% tq?
IongitudiP%ﬂt%% asyiseparalse parts for dividing the passage of the

communication cable 16. In the middle section, wires for

165 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 partition 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 accommodated in the middle.

And on both sides, spaces for inserting the trunk tension

members 121 are provided. Moreover, the upper part consists

26 of a cover, whiéh is 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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When a tension nenber inserted in a branch pipe is tied to a trunk tension
menber laid in the main pipe, it is possible to decrease the slack in the
trunk tension nmenber within the b nmain pipe by tensioning the branch
tensi on nenber. Moreover, when a branch tension nenber inserted in a branch
pi pe branches off froma trunk tension nenber laid in the main pipe, it is
al so possible to further reduce the slack in the trunk tension nenber in
the main pipe by tensioning the branch 10 tension nenber. Wen a branch
comuni cation cable and a branch tension nenber project froma guide pipe
and branchenférs ranednsamtesh iof tﬂ%ggaﬁeecpnéélgoi bsporrdyrne® and openi ng

O e PR e e Bl B mb e B oA (o oML TH b&Srrancha 1 1o
2. S0 POSSI Bl & did-irifllGee! B6mBLACY 4l P10 98, PARE HnhBdl BR Ridy P pe.

When t he tTension nmber 1s 1n a cylinder a conmmuni cat 1 on

cabl es arghé nfgideddraditatl Mens providedr wikh 20specpabsiddeute oot ect
the communication cables with the tension nenber w thout providing a guide
pi pe. 5Thubnserteing wadlest apahawnedn BEGr ddudad.. \Herda Rerersrecsiidi on of

he tensi on fentier | Aig 1 5 (15 YR 90480t A S1PS 6" 01 3e5PAGE, OPened

an upper part 131 and a lower part 132, and convexo-concave parts

133 are provided on the contact surface of the divided parts

for fitting. Therefore, the branch communication cable 16 and

10 others are inserted in a state in which the upper part 131 is

detached. As the shape 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 possible 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 the upper 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 method 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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2b such as a U shape, a V-shape, or a Wshape, it nmakes the installation of
the communi cati on cable easier. Wien a circular or ring-shape slack
prevention nenber is inserted in the main pipe to press tension nenbers and
comuni cati on cabl es or guide pipes against the inner wall of 30 the nmain
pi pe by expanding the dianeter of the slack prevention 99 menber, it is
possible to reduce the slack of the tension nenber and the conmuni cation
menber to a mnimumw th the slack prevention nenber inside the main pipe
or the guide pipe. The use of a guide nmenber nakes it possible to

ap%opri \;\af]erytlﬁe gake ahahe paotaldetisn of ithe gaide papetheThewdckst ension
nmenber, i ch, branch of f at an opening of .branch pipe, into the branch

pi pe and 79 Etahion ¢ HEC ] Iga&ﬁﬁsvhéntgﬁﬁEbPEﬁggﬁnnﬂﬁﬁ%ﬁr skirt
around th I ' : b : kh i

o event | na e G G o B R B e - der i no

the flui deétow ke Dght hef afeniqioidd gdipechMprpevee,t bRentrunki pens iwen a
pipe is provided to clanp branch _conmuni cation cables and a branch tension
menberd i nsenbey 121 mapremdntegreldyt fwened mitimbbe guikdeeenduithkl br anch

]P: 85\/ ?Edt%g b?];qt.fgrﬁlasi/u%Laggtgfgr%?_l}t(hfoplilgg’wiéh it%epggsfitgltelotnop Sé‘g atlshe fluid
shown in FIG. 44 (b), (c).
In the above described example of the embodiments relating
to the present invention, explanation has been made about a
10 state in which the branch communication cables 16 and others
are 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
16 the branch communication cables 16 and the like are laid in the
area crowded with residences.
InFIG. 46, a large number of 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
256 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 direction
of the guide conduit 111 and then into the branch pipes

30 successively from the one closer to each manhole. This
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pipe into this pipe. Consequently, a direct contact between the fluid flow
i n the branch pipe and the branch conmuni cati on cables and the branch
tensi on nenber is avoided thereby mnimzing the blocking of the fluid
flow. 20 When a gui de nenber is disposed at an opening of branch pipe to
install the branch communi cation cable along the upper surface or the | ower
surface of the branch pipe by guiding the branch tension nenber and the
branch conmuni cati on cable at the opening of branch pipe fromthe upper
space of inside the main 2b pipe to the upper part or |lower part of the
branch pi@enfiguideion makiesn thdstpges dilsle botarsd whthwiieecase imwehbelanch

pi pe, the branch tension nenber and the branch conmunication cable will not
traver se the disfianseobetweeprthe manhed escarscirichtiarge h¥ ePRRKEBENSDf t he

fluid flow in the branch. pipe by the branch 30 ¢ | i r the
branch t eh&? ¢ Wépeisslndﬁ’é‘gcplt%cﬁ%%%eg ﬁgnPgﬁn%yf?%a%%gg%%%%&d&n’gnt, t he
f or egoi Ngr Both 44, "BABEE LK YEEadh indio1e | denRagh ide Udduitd1lnamapy branch
pipe into the main pipe to slidably holding the nmenbers to be installed in
the m& n §190 pee amdumitbaeychosd iplepeart for slidably supporting the
menbers to be laid in the branch pipe. This configuration allows easy

posi ti on adj detenashaRERAT (A RRN AR iR L 20ntRayPRRP TERBRTS as vl |
fme 10 ¥aTaE e PhiSenr A Ris S ordianle dap R et ihh: bRdeeted | 07
i xi NG part e e O o e o1 i 7 pranch ol'pe and to
har den i tas optthianlst ther ciablies pogeistirdctedky agtilye vbigheis hebxpmeke nmenber
compritsedteRS L% ARAHRE rmhLBart AN AGPALEABbErto Shs BPORCLLEBOT Hhg the
tenel on HREBEES e e B Bt bl y 11 1ed v th the tubul ar
main part angic\cl4wdshgwshe ZPosoraget gndl anicw 2if da paamplendft tiee
arrangerreln;wl_-gg rrsagfugggpe in the underground pipeline for the branch
communication cables 16. The branch communication cables 16
15 are formed of, 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.
26 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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that the support part and the branch slide part are aligned with each ot her
to hold the branch conmunication cable and the branch tension nenber and

t he gui de nenber is disposed at the opening of branch pipe so that the
trunk slide part of the tubular nmain 26 part supports the nmenbers 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 |ower part of

t he branch pipe thus guiding the branch comuni cation cable and the branch
tension nenber to the lower part of the branch pipe. This 30 configuration
makes it bitpendipirats ghilde whenbeiganingntheninside ofnbke kifanghe

branch conpuni catjon, cabl.e fromthe upper .space,of insi.de.th i ipe to
the | owerPERRR 4ot 5t"ﬁ’ettb8é'ﬁihn5r%?s'ﬁ¥% AN At de é‘é@ﬁ' ngpggytr}}%t ating
t he t ubul Yo s e b d ' still
anot her e%%ﬁl rr%rnt, t ltga\gﬁg)@eéggggﬂ‘sbgg %ﬁ%éeﬂ?eyng%fgagm %‘%ﬁ%iﬁ%i n part
formed bywsphr ahky WigjH | pgesdure prakandingbaratasxd ahddaelty ifigt tfXewsadj acent

side edges of the plate nenber with each other, and provided with a trunk
sl i de bparMoxerver dnpthe magarpipe lonkt dsdesrikletapFrteqEhpdxanch 10 t he

other end, and the arrangenent, i nade such t.hat .t he support, part,.and the
branch sl‘??]'@“‘b‘éjrcfata’r%n ﬁq%aﬁégdtl\?/i ?‘ﬁm@a ° & ésrl‘%ngy ?ﬁc?ﬁlﬁ?dgifgflg Y82 branch
communi C%fé&&t‘r‘ fn@ed Do P Aisted €16 A0 (REMAL i dmppid ety i pto them
and the guide nenber 1s disposed at the opening of branch pipe thereby

hol di ng t he ITthemrthertsrdmildcommiindcationpeaiel es lhbrapeko fSfpficemathe nsi de
the main pipe with the slide part, and the plate nmenber is tw sted

enl ar gi ngd¢ e gonsarids 151 . tand agsuladd dni Bhe Hranghdp pPegi4rg St HE M Ithch

slid art, in.t I of . Qi 1 Gl nch
comulf cathe AeelingBfh sERRCE LR, o 2850 18y e LREH AN BlpeloaEn,
the brancd, M pandT8rawsoiitd dadh ABuBBKEId.t TRES: Kiid It ednb derdiier anch

t ensi on nenber and the branch conmuni cation cable fromthe upper space of

i nsi de t hif neiereiage pthelremaphelepabetween Htheh mandio lesp@ andadsiand e
manner. 26 \When a seal fornmed of a water-éﬁgllin rubber i g attached to the

outer surkthd® 44R° FEFEGBLRERN &€ ThaBRRhQLE tifR COMBURASAtIONS RAFRY it h
the water in4h I i i tal i-b saiLriightl e
menber agai nsIEn t%hglg’rggﬁg% |§|ﬁ‘|c:)'le1 Bfnés%@??ka%g %g%ﬁ%n%%%i%eé’nﬁéﬁt?#{e%%?de
menbels i SpHpél e Minsweh B6h €nd idar sschias sedageff lows dnrdtelbabraaktr ddl e
part is made 102 of a resilient deformable material, and the arrangenent

i s made sREhtReamainerhpandh EHENIEIESESoMSEshITOTadRHINY g IFAReRi on

nmenber are_inserted. | nt | pe ep,. it i t raiaght ipe is
pl aced atc%fw“"b'ble ?%Jgo%fg%égﬁ%ﬁigi %ﬁgr’rg??nahgﬁ% g?% ngaqloradé%\é(}%stt eé)pgope
proj ect iptocéden@ubshian® it 1goufpbkespatbess imiiéid RhehRaimi pipere in the

upper space of inside the main pipe, and mddle part of the pipe is tw sted
to def or nand thetbranchpipessas shoainohy Rl 46 me thatfthaebsancheoipemch

b B pi el BoF o 4 e MR RS FoRe i § B UBder B Rt <) i

tension ghig configuration makes it possible to prevent the branch

gui de

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
26 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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menber into the lower part of the branch pipe. In this configuration, the
gui de nenber nmekes it possible to guide the branch conmuni cation cable and
t he branch tension nenber along the inner surface of the branch pipe. 16 In
still another enbodi ment, the foregoing guide nenber is fornmed by attaching
one end of a pipe made of a deformable resilient material to respective
expansi on nenber forned of a ring wwth a dianeter slightly larger than the
i nner dianeter of the branch pipe and with its portion cut open, and the 20
arrangenment is made such that the branch communicati on cable and the branch
t ensi on nefiseslattedmeere @64, ninvthigipeentes strenghh membexrsagfi3taee
expansi on_penber is contracted to pe fa ned at its,epds _and placed at an
openi ng of1BPAFEH pPBL R L HBAR ?ﬂ%g+%%d?%§ éﬁdaB?i%ﬁg gﬁﬁﬁeﬁPOjéﬁrz nto the
mai n pi pe : bﬁ%%b i D ;  ${PSEq Space
of insi dec%ﬁgﬁl?rlé?%g?%g%an tﬁgé\ ‘{%aﬂﬁhgé?rﬁg%gégh?ﬁeﬂ&pf%y}s twi('isted to
deform i tinndtoraigipt mEnmdm D alverig dicechneensiohing of the dptaixdl pi pe
and pl acing the rear end of the.gipe in the | ower part of the opening of
branch pi pebern b Gui Fhegeforeneibraaic hecapad prefierably forahbettaimt anch

t ensi on nenber intg.lOS ihe %@mei gart of the opening of branch pipe.
This confFYIPARIOA ek e8P 1% 0881 11 2%t 0 secure the pipe in the branch pipe

in an easy Ny Qé{m?lﬁHPH&E'Qoﬁ%Hlf’e@p@ﬁféhm%tﬁé@ﬁ geiv@lbb%dem@n

menber at both ends of the pipe making it expand . When 't he gui de pi pe

and each somuomwsEidatnicabbabaee imi dvhicht ha ugpeicabaddbelr | B60deid he main
pi pe by stretching the trunk tension nenber substantially strai)g;]é in the

upper spaReconmedated witdiimiantpbplar praig ¢ mede esnatantdtihesblie is
[PPEr. Pt . : PeTe . e
o AR el 5, B4 e P SRR e 3, B o

tensi on ngrésHmireiveeibn BIReRiigohckbanoRakeBe aaspt i 881 bf Bhen J6Pe box
thus stretching the branch tensi on menber substantially straight in the

upper spazed gitiendtle menbansaRél phgeare roatiest kitd of refanffulm 3Gbw i n
the 15 mai n Ri pe and_t he pbranc i pe by the comruni cation cable d

t ensi on 2 gnn{‘},ﬁm%d_ nggﬁ %%'P‘é?’l‘%c?ﬁboﬁs‘?@fest ﬁgoﬂﬂi ﬁ'ésr‘rﬁ#:‘oer

al l ows t i _ : i i i ch pipe
one by o@ or gg}éﬁ)ﬁr g(r%fgh&%?%gl%msﬁ;lgﬁgﬁrﬁ?iels%thggisg}:g?i%ﬁfprﬁlﬁ]ﬁ zing

t he huisng-tp thedor® dsdanbeaentFIE. Blde coOhevefontitdreycabbepreéfexmbly t he

case of |arge nunber of the branch pipes, on the above described reason, it
i s enoughtgeA pf ek ctRQP ARG It RENYR 1GATIAN HARPLEHrAhvc 2 di pef box from whi ch

the branch compiniaal op 88’Bxh§n%.§agf.8*“c.35;§t &%}nr‘%‘%ﬂ ZHRg e nanpowver.

for the operation and reddcCing € Ccost I Xi ng frenber 1S

di sposed fiundtEonBRedn Pt tis0benite exdeeding’ haceroaih hendbé tdeparedingf a
pi pe bend formed in the branch pipe and a branch tension nmenber is slidably
attached e» it® makerbabrpropenties de Mf allowahleydienfdinginafdipyg tig o pl ace

e RNC PERTN CRo SFE S BchS PRSPl bl iy iEte 28 oce O
gggg{mi Catipfesabbr iBal NEiHEPCLaBTEE BUGR 1ArYAN G IRV MBdhdi Y PE
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 a ribbon fiber with two
26 communication wires is 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
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When the foregoi ng branch conmunication cable is installed by replacing the
| ead string in the guide pipe with the branch b comuni cati on cabl e and
pull in it into the branch pipe fromthe guide pipe upon a need of
installation of a conmunication cable in the branch pipe, it is not
necessary to |lay conmuni cati on 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 achieved. The

use of a lead tug on the end of branch comruni cati on cabl es, branch tension
menbers, seainkess mpenm@;t,hsnetheumneua fohled witd aigldy maketkakat i on

bl e, b men | ead . st dth 16
Che wor k 20412 &p A bbb e FurEhize SHELAEH Plgthe FEPT RURBSTH dUISi do t he
gui de pi Pgn AL 1PEBREING -4 préﬂéuefedﬂﬁn bréthe bRy Renal ch the

I nstall atton of comrunication cables is unnecessary, it Is possib e to

qui ckl'y cape opittieallhef fisexl wadlel tcalledsa 2Gnibyimode gdbee 'piyieicln which
a plurality of communication cables are placed in parallel in the |ateral
di rectd ontmﬂ@lhbtﬁ‘mmf-%"ﬁé'—l&m Bisu8® ofedigbtt FRE MG §iRn othaveagif HEL pi pe to

a mnimmand th ref whe her a space of
i nside th a{)?%’éﬁ g’%@ﬁ %% cg ri%\f@?lﬂﬁp%f? g’ Q#]sdﬁlg%%?ora% é%g 1£:)]‘r'al sp'| pel i ne,
it is madgs RfsHEPKed GP!IRGE the aakbkable baaalﬁgaﬁsdmshwtd@fﬂml ng the
fluid flow Installing the branch conmuni cation cables in a gui de pipe in
an orderlgcé¢anding tortbephndidngndo cond igugiatiiom off b arehmyn pest bekes t he
i nstall ation operation easy and free of 30 entangl enent of branch

communi ca®®Bkecabl es when installi ng the 105 branch conmuni cati on cabl es

into ﬁ)aCh br af?\cgh% pe%bodiment, the branch tension member 216 is formed
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, to secure the bending
characteristics better than those corresponding to the

256 allowable bending radius of the communication cables. By doing
so, 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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When a branch communication cable is installed in a tubular branch tension
menber whi ch has an al | owabl e bending radius |arger than that of the branch
comuni cation cabl e and di sposed b at |east from an opening of branch pipe
to a branch pipe box, it is possible to prevent the branch comrunication
cable from bei ng bent and thereby danmaged. Mreover, since the branch
communi cation cable is protected by the tube, its water resistance,

chem cal resistance, and 10 rat-proof characteristics are inproved.

Furt her, the branch comunication will not be damaged even when conducti ng
hi gh pressuré‘um:dmmgnﬁr Mﬂi@nb{iafll:ﬁprb% tuhe gasknpAgspaipbees. steel

Furthernore, since a plurali aof .br.an cabl es _are

i nstal | edoril?f %th%%sﬂﬂ é f‘@‘%&&(ﬁh }aé%pg%mﬁ” Fletrﬁ 19§§Pﬁ551%u8€ 2% branch
conmmuni Caéua\&?l&@ dé‘)&ifle tlféeuQ’é ”f 19&50 aﬂ?ét?'ée%%mgn ﬁa@m@@%f??@“tlt

bui | di ng ccomuodati ng one en e e In a guide pipe allows to use
the tube i® gousiplielecpspeubylyl pﬂot\gctttme@mmchhadneogbmesfffdsm t ube

becones insufficient, and therefore the 20 stabili ti of work execution is
i nprovied waker kadoehanicada kib&9rmangde vate e tiakt é!@?—‘(ﬁythﬁ iRRRE h of

t he tube. t.he tube s|idahl | east W th res he hol di ng
nenber s (%%&? 8:6 Fx § a&gsmg%bgpg A t6dl spdtf ng t he
fixing meghess-¢ ﬂ?ﬁtm%pq@daehlebaacbym@fék E@%t&e bfsf@mepranch
conmmruni cation cabfes by pulling a tube Tnto a branch pipe w thout placing
excess fotuleoont thet Hramuld vendibon membgrnglbhédyt uireseartdidrheaid Ao h

comuni cation cables . Since a guide pipe for |aying comunication cables
has an erGt¥PPiRdt ¥ RY iGeataing ri’gcalrﬁlbtlleanieﬁ}noPrbwaﬁﬁﬁ RERREPRERY on 30

cabl eﬁ) degg q;q'l gnggrtahnedf %%%9”9 nﬂagéé%chtﬁ Fl%%n&(‘@eﬁ §.8n]r9§mber

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
26 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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has a inner height smaller than twice of the outer dianeter of the branch
communi cation cable, it is possible to prevent the disarrangenent of the
branch conmuni cati on cabl es and the branch |l ead strings accomopdated in the
guide pipe. 6 Since there is one or nore partitioning plates provided to

di vide the inside of the guide pipe, the branch communication cabl es and
branch lead strings to be installed in a plurality of branch pipes can be
arranged in an orderly fashion w thout being danaged by intersections and
entangl enents. 10 Form ng a guide pipe with a dual structure of an inner
and out er 4 pi pesrardloameic opotbebippen hakf durface wfk thenmaancaiprenl cabl e
with a lar di aneter and a branch connunicatiog?gabks wWwth a sma

di anet er ?ﬁgtr)blf?l%c%eﬁfepegiuia@é’eﬂdpéttﬂe‘?’é%?@ raékg_t]r‘? 19y HFe °REPJRES P '?Le
gui de pi Per-gdn afhd Id,25! ot Nohdih £ AHAIREEE L AN AN pifledBskgl 1N an

under ground prp Thet ef or'e, present rnvention pro s a | ow cost

| aying opgyayi @b &f gentIunangleéonesnbties wattious swifgca. conventional robot
and allows a rapid construction of a comunication_cable network since it
can | & each Wwanmeheaopeningdl efi dpramehugpiare 26, spacdeoPiaEidRd nin pi pes

cormun; caPPBREAEBFBLLY roBRe i aBRGPofsd P TheRers I &7 MBYES by anch

pipes bragglcifically 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 t’hereby possibly blocking the flow

10 of sewage water and the like since the guide conduit 111 is

disposed in substantially upper space of 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

the 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.

Oon 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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6 off froma main pipe constructed between pits and the conmmuni cati on
cables are laid through the nmain pipe and the branch pipes, characterized
in that, a high-strength | ow el ongation tension nmenber is disposed along a
trunk conmunication cable laid in the main pipe 10 and a branch

communi cation cable laid in a branch pipe, the tension nmenber being
slidable in the I engthwi se direction with respect to each comruni cati on
cabl e, and then each conmunication cable is inserted into the nain pipe and
the branch pipe by drawing in the trunk tension nenber placed along 16 the
t runk confmomdzte dopcabltthd mamnopépeil, tthe guideneonguit dililhwald heotrai n

pi pe and the branch tension nenber placed along the branch co ni cation
cabl e froP@8%i YL rRGtiy bengatichs BgaBSE PEPSR gty th@nGathYSi Egggﬁdl‘i he

cabl e fr . PHP St aFRUBi bE
space of TeoeRs LR UERIHERN de SRUDS T NE BhERRAERR ik g dbdindbie T oby

st r et chi ngo @RBIchNa FARAGSmenSEF efcd Frédion@é ft oPt e hdldshaiembéy) St rai ght
in the upper space of inside the nmain pipe, and al so the branch

comurii cawhibch cadmeistss |aff dinl mrrcvate £ixing peritn44uphacedaylongtthe s
prevented, from becom ng 26 | oose by, tensjonin he byanch tensjon_nenber

i nserted ?-ﬂn?ﬁew%f]an%ﬁ Yo LranchiRIRRS Hby ogn‘i5 a?i?%l‘g%rﬁ%‘i" c‘ixfifﬁf cabl es
in an und o] I aqﬁﬁgdi Sh C fbRL fonChAkRBES | 28G i n 9 that
t he brancﬁiggﬁgl n hggggﬁsto e iréghéed in ?%eograncﬁ p?pe i0¢ ?Q tied
to the trsukstentianl yrippsr parktewithinithd beamehnpppee 4t S5anpasithen
correspondi ng to an opening of branch pipe in the main pipe. 6 3. The

met hod f oPPeRiNGY chbranchapibe tall &9 holdthmbspgcbuhanpipaimembeE cor di ng
to clﬁin1% 6chara§t§riﬁedlgn t hat the bra&ch teas i,on . nenber to be inserted
in a ¥ anth® githEURFLARGIE LAY UPPE SRACS Phnk P &SI W REMNSH PAPBR 44id in
the main pipe ghyd PERL!IBPakOk M ASANUMY et ORERI NgsOf pPraBgh {0 pi pe
in the main pipe. 4. The nethod for |aying comruni cation cables in an

under gr ousabst et i akl poppedi spadce ofl mside thleaimmerwiaiddo f thelstanch
comuni cation cables and tension nmenbers are inserted in 16 a _gujde pipe,

both bei nEJlB‘f%éecP_ ?ﬁdﬁa}%?@r%Bhﬁanlana&ef‘ép?ﬁéﬁpﬁ afi the brapchipipes n t he
| engt hwt sg. & G261 1t b8 VANCNATBBTIINLAEL QL CAR P LRAD 1B RS { enst on

menber brahch 6 € fromsard guide pipe at a position on the
gui deyppi P16 0id esPdEb 130 Hel Rbyopdie 3d idle bagmch3pi pe is poesiibie o pe. 20
5. The nmethod for |aying comrunication cables in an underground pipeline
accor di ngexeventthe breskage @f the branght tepgieanenherepbercansed
cylindrical formand the comunicatipn cable is inserfed in the tension

|
menber scPY HEXCORS1YR TSGR RY i TG YL | FRAA Y™ t he | engt hwi se

direction 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. In 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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with respect to the tension nenber. 6. The nmethod for |aying comrunication
cabl es in an underground pipeline according to claim1l1, characterized in 30
that the tension nenber is a string-like body or a strip-1like 109 body
and the conmmunication cable is partly bound to the tension nenber allow ng
sonme sl ack thereon so that the comunication cable is slidable in the

| engt hwi se direction with respect to the tension nenber. b 7. The net hod
for laying comruni cation cables in an underground pipeline according to
claim1, characterized in that the cross section of the tension nenber

consi st s admmunicatiidwdgablei A§ £romagde ngwide ngordyphicd ldpatililo ke

direction_such, 10 as a substantjally_ U shape st ant,i al V- shape, and
a subst arf$RFT PR s%d%o%ﬁm‘i%t%’cﬁrﬁ%ﬁ%%‘flr'léz fc%&'feégj’s ‘ggra?_:%dlﬁ/‘n t he gpace of
the tension FRECho hdi2h $08:EAMUALER!A PhaIRH EohfuRlibdRROR cMBTE Fespect
to the tension nenber. 16 8. e nethod for |aying comrunication cables in

an under gr @uitd thiePguiidle aeaauitnyll oigltaikenl outhafacher guideicondwdt af t er
laying a trunk tension nmenber and a trunk communi cation cable in the upper
space bof 1hkithrougk ani opsniagopamns? bhi hgdekealenhkteedsi @ndehber, an

arcuate or ripg-lLike 20 sl ac event.ion nber, .S i pserted in the main

pi pe, ancP‘E‘?]HCg%qPBrtti"hﬁlgFé’gkgé?Wéﬂtei%?ﬁ%é’r%i}&i's %z%&g& T meter to
press th Ka tJ3SH Bhes t PEct & HGK1 &P EBPEY L 8RR oA #i Bl NSt

t he innerel%/\I/all%% gulﬁ‘lzlcdgpggst he ‘Fr%'ﬁap?%%. Zg 9. The net hod 19or | ayi ng
conmmuni caby auXieiples partait iorderlgnmand Theeei he fiormedi hy tie otenten,
characterized in that after installing a_tension nmenber and a, conpuni cati on

cabl e i nt@f the pipe aplpedaspacrLor dnskagliag the braskrommnicatiahosed at
o S e R, AR oA T sRoBB, KBl By AR 1,
the openi Agridd MOt PsRBes18f The é’ﬁ%&@%ﬁ@ﬁ:w'oaﬁha@eﬁoﬂwﬂﬂéa?iﬁb cabl es
i n an underground pipeline according to claim1, characterized in 5 that
after inssubstamtidkly dilgiesnequabelayens tfloe therpassage of the branch
communication cables and the like.
In FIG. 50, the branch communication cable 16 passing
16 through the guide conduit 111 is taken out 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
26 outside environment, 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 is used when the guide member P shown in FIG. 47 is used,

30 and thus the branch communication cable 16 is protected by the
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cable in the main pipe and the branch pipe, a flexible and shape retaining
pi pe having a dianeter smaller than the inner dianeter of the branch pipe
is inserted in the branch pipe so that the branch communi cati on cabl e and
the branch tension nenber 10 installed in the branch pipe are cl anped

bet ween the inner surface of the branch pipe and the outer surface of the
pi pe. 11. The nethod for |aying conmunication cables in an underground

pi peline according to claim1, characterized in 15 that after installing

t he tension nmenber and the conmunication cable in the main pipe and the
branch pllpeamhe:dnﬂrmhmleabgiro?\lﬁmﬂt@rcmﬁdj tohtherginicde awmner Bat iBre cabl e

at t he. oggg%ﬁ of brancgﬁ?ﬁ)e [ Slﬁg ed frgm t hfhf-ﬁ S%Pé gﬁgﬁolb’él‘gfs)l‘de t he
main pip e 20
means of 16 lgdeq §HQﬁ§§igdé1§E8Q ?%Esﬁﬁé ameg}h RhRShr #0éh t he

branch t on ‘menber |s en5| conmuni cati on cabl e

is laid apopg. t husprae cjiwid@%rmuﬂﬂmlIloi{iesls.dlabayeheidtﬁ}etbeat‘:mlmlpl pe. 25
12. The method for | ayi ng communi cati on cables in an underground pi pel i ne
accor di ngslide pairi 231 @rfatlﬁgéﬂ-dzé%ﬁmhﬁlt Rand hee predeheomprnieatiers a

trunk slide pa proj.ecti th fromthe bran eand
sli dabl y fople n]tQG r&%—'do &?Hen%Fﬁé‘%hagﬁ“BFBB ‘“‘é’ﬂg %f?% Fou de
part 30 fpp ge?ﬂwqy Qﬁwfwowm@aﬁlae &fnd@udmm {Her B ABelngi Peaq 111
13. The rret %yl ng communi cation cables in an undérground pipeline
accor di ngté ¢hel lowranch pdperkant 8y i9zand finblay drawr abte eah homseldldi xi ng

menber is hardened in the end 6 of the guide nenber on the inward side with
r espect to t FdGr §dcBhpWseai ptatethat tah;hra,qcl‘q sepgigniBembRY pfBskRd

202, (oR R Y AT SoRhuh18aRiBR UM P 6 3% 1RAL a1 PEa Y £ifa SFERET 1S

secu
into a guide conduit 111 from one end of the guide conduit 111

and slidably branches off through an opening part 218 formed
on the side surface of the guide conduit 111. The branch tension
member 216 extends to a branch pipe 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 gquide 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 111 side surface of
the hollow cylindrical part is adapted to communicate with the
26 opening part 218. The branch tensionmember 216 is continuously
connected with the hollow cylindrical member and extends to the
branch pipe boxes 8, 9 protecting the branch communication cable
16 from the outside. The branch communication cable 16 passing
through the quide conduit 111 is passed through the opening part

30 providedon the side surface of the guide conduit 111 and further

90



10 14. The nethod for |aying conmunication cables in an underground

pi pel ine according to claim 12, characterized in that the gui de nenber
consists of a tubular main part having said trunk slide part and a support
part for supporting the branch conmmuni cati on cable and the branch tension
menber, and ib a tubular rotary part having said branch slide part and
rotatably fitted wth said tubular nmain part, wherein the support part and
the branch slide part is aligned with each other to hold the branch
comuni cati on cabl e and the branch tension nenber, and then the guide
nenber i sgpideddintio sheopehachedbrandly AepEipnpeenberiZid thEosghbehe | ai d
in the main_ pipe in the er .space of inside t mai i ] t runk
slide parfP® et%tgﬁbﬁ?%lfg‘ﬁﬁyr} l,cae}nﬂe{“hgﬁ ?ﬁgﬁ%bgf’g?%ﬂggﬁ%“%ﬁft i's
rotated whijh f&ﬁﬁ’é‘:ftoﬂ ne8 1 hePEh AEa BB PaPRIdE W M del 86hagithel pfanch
slide part 1n the ower part of the branch pipe so™26 that the branch

communi cathes bebhg haidtie thershanemspbpesespes. are guided into the | ower
part of the branch pipe. 15. The nethod for l|aying conmunication cables in
an under gr ourtheiqesl fi iga raddendishewno 18 FIFS1251cARAaB2 eif ZRECTAr ALY hat t he

gui de nenber ,cqnsi sts of. i bgg f or ned a,plate 112 by
spirally ?5?‘?i 1 ghﬁpg"h]ﬁ%le F‘le?‘ﬁeﬁ %&j‘%@eﬁ? Fgﬁde'e‘lZd]g%?o(Jgf PhE p']r;rg?%’ nenber
slidably wihBeeard vheh 8BfinhRLEREi¥ht BaB1Es UK aild dAsRAN edNEnatise!ppor t
part in one end and a branch slide part in the other end, wherein said
support phranehdensisbromenbec|? 16 withputtbeing akpgaed o tthecaehs bd@er to
hol d t he branch comruni cation cable and the_branch tensio and t he

gui de nenBRf ithey braach BeNBHRAI MEMBeIhr 4Ah R pahIS £oe eé‘t"%k_slide
et P bR ATERESy | Adhidy | 1 b PuRSc LA° HBNCEuBBAEEEd! 145! de

the mal n Pi at'e nenber 1S tw sted ex Ing its

di ameter 3aPsPARELADLY Neppepspacd icke ipildd Rheherhoedr pppes of §hey branch
pi pe so that the branch comunication cable and the branch tension nenber

are gui detherftic imgemémiper OpzhrownintBks Al peJed to each household.

The opening part 218 formed on the guide conduit 111 is
intended to take out 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 fldids 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 installed 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 pipés, is tied in a bundle and secured to the outer

30 periphery of the guide conduit 111. The branch communication
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| b 16. The nethod for |aying conmunication cables in an underground

pi peline according to claim9, characterized in that a seal fornmed of a

wat er-swel I ing rubber is attached to the outer surface of the guide nenber
maki ng the seal swelled with the water in the branch pipe so that the guide
menber is 20 airtightly secured to the branch pipe. 17. The nethod for

| ayi ng conmuni cati on cables in an underground pipeline according to claim
9, characterized in that the guide nmenber is a pipe, each end of the pipe
being made 26 of a rigid material, the mddle part of it being nmade of a
def or mabl @abkes |lior thedrranch dengilon membel 2bonhrdnch odf Exometkad t he
branch tensjon nenper are inserted in the pipe in st rai_gh t at e .and then
tEe pi pe F31G¢ ujt 3?}3 Bﬁ@ﬁi%&pe&%ﬁfpl?ﬁﬁnﬂﬁ@]@e tGHeBI YFend of
t he pi pe ] ' inN 4P t :Rel @h&whNig he main
pipe in tﬁ%glﬁéné%rgge%%ﬁ)ﬂgre@ge ioﬁs? eéﬁlemrrﬁnahg ggl,@bgggetﬁg%%r?e part
of the pipecss s sh@dssleformng it into a spiral shape along the inner
surface of the branch pipe, and the rear end of the pipe is placed in the

| ower bpart ofWhene tiveaec Rrgi pany coxareh tmidas atidh sesperiinteathemaubl e and

t he branch, tensiq nber ar | ded. jnto .t he | ower par t.he br.anch

pi pel. 18. PR hwet qraQEngHEMchjni"&%kf%W é:é’nmﬁ S Pﬁgaﬂiﬁﬂdé?gvb%nd

pi peline ' 414l : agt E&FL-[ etﬂ}a i} nber
consi sts ﬁﬁgigé%giéﬁ%dﬁl%@%%é:ee O?E'rrgglgﬁé esl %grtllgeqrrat e?'flg?,gaggfclﬁq‘élﬂﬁ of the
pi pe bei ngidk xfleneapgiemeaky 4nd dhergfans db i mprerferdbd eckpaatst ach nenber
being formed of a ring having a dianmeter slightly larger than the inner

di amet er het pEeyigHshYpidescribedikqadbntpdi h§ spdeigsheaply to the

10 leading end of the branch tension member 216 containing the
branch communication cables. The lead tug 19 makes the
operation of taking out the branch tension member 216 from the
inside of the guide conduit 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 configured 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 hooked up or grasped
from the pipe openings 6, 7.

25 To 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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16 the arrangenent is made such that the branch communication cable and the
branch tension nenber are inserted in the pipe in a straight state and the

expansi on nenbers are contracted with their both ends fastened tenporarily

and, in this state, the guide nenber is placed at an openi ng of branch pipe
so that the 20 |l eading end of the pipe projects into the main pipe holding

the nmenbers laid in the main pipe in the upper space of inside the main

pi pe, and then the tenporal fastening of the expansion nenber at the

| eadi ng end of the pipe is released to make it expand pressing itself

agai nst the par&&leiuﬁhatheolatﬁeabrdmx¢CtEDmnxnath@nauﬂﬁ@nCPHéuhtdhlb part

of the pipeis twisted to deformit into a i ral sha % on Eh I nner
surface of°t b thfchIANFE 5?%%@0?%0%%?‘0 A AR tbr?g Biﬁ@ gﬂ ﬁ’é T ower
part of ' bfie OREEL ol AN I Rbectlh i1 yNeol's hefiR8LE! 2! dsuarang of

t he expansion ne e rear the“pipe is released 30 to nmake it

expand pregrei igsideedf amlmint@gpenner surface of 114 t he branch pi pe,
and thus the branch conmmunication pipe and the branch tension nenber are

gui ded i nto text der mpahedofox Heawinm dir ance copmupdcgiiiga aahbes. 16 19. A

met hod f og conmuni.cation S..n_an der roun el i, erein
comuni caH‘d"H}/ %F rQPé‘dI RiBS|W b?ﬁ ﬂeBFﬁébgﬁd b d‘é’ﬁecﬁ“fﬂlgg ?%\ht he
under gr ouple PhREh | S,gf% se%%tr Pheitl & Bi2BaRePRPEAdLEHBT] PREVESEd in

t he main pipe con cte bet we pits, characterized in that, first the 10
provi si onacsuratiel g unbasthae bhghd&btangbhﬂeﬂweﬁmmunﬁ|manhamescﬂunﬁnbers
are inserted in a guide pipe and arranged to be slidable in the | engthw se

directi onda$bﬁgc%cﬂfqm l‘}lli‘I@ @éﬁﬁﬂﬁﬁc%tq%ﬁhéa%P%N-&gﬂ 9 b chaPAPEi $e and
C e 0o S TR LR )7 o Feehd oROGD pRRRIED P RioRANCERSEREANCT D

conmmuni ca ensi on are taken out from

the portl@ﬂe%réﬁ@uqsw@s R P Y AP Bdinet pApenberesi BY 91: &hanthepi pe,
and a guide nenber is slidably attached to the outer periphery of the guide

pi pe in tdeppbof bhectmmEElppmpempxeﬁ Bhe9 opdasay of ﬁrqd@ﬁamlp@am% branch

20 communj cat.i on_cabl e and bran t ensi on
by the above Sescrl eg pipefgne survey}nﬁn% gulge gondult 111

is formed with opening parts 218 at the positions corresponding

156 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
tension member 216 is pulled out from the 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

25 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 also
desirable to form a lead tug 19 in advance by inserting the tube
accommodating the branch communication cables 16 through the

30 branch slide part 232 of the guide member P.
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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 fromone pit to the other pit through the main pipe thereby drawing in
the trunk comruni cation cable 2b and trunk tension nenber fromsaid one pit
to said other pit through the main pipe and also drawing in the branch
communi cation cabl e and branch tension nenber fromthe one pit to near the
predeterm ned opening of branch pipe in the main pipe, and then the branch
tensi on menber placed near the opening 30 of branch pipe is pulled up from
the branch pilhe guidel g@ndgltlsll Prepgtpdeatehberfagtery Jefpeaﬁw%ﬁ branch

h he b h dth
E?Qﬁcﬁtté%e.b%%%gf‘g B e aits PRUNE Aha GENG I ALt RBar bR che
pits is tgnsd g;ruﬁtd%hmbﬂﬁegﬁnklé nﬁéf@%‘mﬂre tosERstgnitaddy

straight in t e upper space of iInsidé the n pi pe thereby laying the
gui de pi soandl #awvalsienesdaoros implllee viesselie inpphe mpanepibpei hsantk t he
mai n pi pe, and al so the branch tension nmenber is tensioned between the
openi 1oy ciraw dichnhp@eans ofea Muddchepbes anpdessrdbes Laterderaling

mber .10 b f h
br anch pi i BHSS BORRGE Ay Breaahegbmitna oo tin TRt Baghes B cpace
of inside;jfher Waél&Cprtﬁs mazﬂ'x pipe Mﬁ@%ﬂswmbgywstf%seagﬁgfggﬁggggge?n

in an i 6 underground pipeline accordl ng to claim?11 or

that a fiin nghergpipe]lise dmpbesambvmghmmnnmtpxpethe i nner surface of
the valley part of a pipe bend fornmed in the branch Ee and a branch

tensi on nemb&t FBeswHE W teax tfécéﬁédatlb‘ﬂfhé“q“}qudéso%nf Bl HHFAN sai d

upperPpart Rt 2, 5 APRE b ARDE KOG, i BUR oo T a4 ] oy ng

comuni cagud thakl £ dns idh Hev¢eecerM Rt iphPieds Redriiefedlnmahubéaginetine or
nore branch pipes 2b branch off fromthe main pipe constructed between pits
in an undemdrobadkp@pal badr ihoowtieddioreach manhode 2n 3 @AC ip each

hi gh-strengt h | ow- el atjon trunk tension nenper nserted in or
attached ti’ el pire ﬁé‘g’beé nca#aechh AN PIRG 4”ep§l'aci ng a conmmuni cation

cable is accmdasﬁdeha P uin Pifuid 30cIKaNGRi ARG EE 118 gui de

pipe is laid’in the main pipe, 116 guide pipe’is disposed in the
upperisspatce tafkemaipdérdieon@iendiofethy mnahsimipend ,t flort exakplensimm nenber
in the main pipe, and then when the installatiaqon of a comruni ¢ation cable

in a brarehe giagdole ﬁe"élléd’SttaHé EBﬁrﬂHﬂ%ﬁO&ﬁ“éébFélle“ FPRRLRRLRE t he

?LZHSBI glepgl ];):ao\g\}lﬁ'g SQ%‘:’ rlll?‘-gl Qﬂ:affé %fo%&d%% 19 énbeAfidd ring of

conduit 111 is substantlally allgned 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 described 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.

26 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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cable. 22. The nethod for |aying comunication cables in an 10 underground
pi peline according to claim?21, characterized in that first provision is
made such that the communication cable and/or the lead string are inserted
into the guide pipe and one end of the lead string is taken out fromthe
portion of the guide pipe corresponding to the opening of branch pipe, and
then the 16 guide pipe is laid in the nmain pipe and the branch

comuni cation cable is laid in the branch pipe for which the installation
of comuni cation cables is needed, and when the installation of branch

comuni cal?@ttmh%%tpsl%@ddaﬂdrtﬁkélﬁe%@t dfrogm‘éhgrmprpp;w@ @X@hi ch no
communi ca es are install ne end 20 the l.ead .strin aced at
t he opem&lg of? §n@ﬂnbgﬁﬁl{lg "ﬂ’r'g%?g tC P2 br tﬁar&ag:el &Q"aﬁo&ﬁe ot her
end of thlﬁ‘enhﬁéﬂ :ﬁéf'ﬁw 1 i tPMNRE g awatnl&% BrRRCH BPHRYAI pRbEOPok RS €, and
then the end of the lead string which has been taken out Tn the branch pipe
box is puaheend hef efiye Inimgitgee 1hr £Loch exampilei nahhohecabtbr@wghnthée
branch pipe through the %w de pipe. 23. The nmethod for_ |aying communication

cabl ed i nMakn RS gr Gsd BPpEFPHGhaBbB?d’lﬂg'Srt 5h&naFHP2?raBﬁBr%%@%¥q’Qed in
Dot ot hafBPTAE A Ty P Halnclf BB B, 950cRE AEE e T
1 by connecting the branch ten51on member 216 with the pull
member and pulling up the pull member from the branch pipe box
8, 9.

10 When the guide member P is not used, the fixing member Q
is preferably 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 the 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
air packer or a dedicated apparatus may be used. For example,
an air packer and the like is inserted in a contracted state

26 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 then the
contraction 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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taken out outside fromthe portion of the guide pipe corresponding to the
openi ng of branch pipe, the guide pipe is laid in the main pipe and branch
comuni cation cables are laid in branch pipes which need installation of
conmuni cation cables, 6 and then one end of the |lead string placed at the
openi ng of branch pipe is taken out to the branch pipe box and when

i nstallation of communication cables are needed for the rest of the branch
pi pes in which comunication cables are not installed, the branch

conmmuni cation cable is connected to the 10 other end of the I ead string and
one end of t i tégdoshernhangi cyv'hemsth@ebnanahemlm 4 0 SaabeatEPPPse@ box is

Gui o pi pbn SebStarkERf e (ERREY (FP8dS G TR LS PAAOCRAPBSLy RS

one of norEoBHEECALEY pEE 2 éﬁghﬁ”ﬁ@??o%?ﬁe@émrfef%ﬁ&? 2SR EERR . woen

one or ranc nst ructe et ween

pits in agoprsendieowad nopppki De, tkd Fuddecmemberi P sW&n a hiFgie.s4repgt h
| ow-el ongation trunk 20 tension nenber is inserted in or attached to a
gui de frentbilized. t Hen thmm@atssmstbﬁ hransdy tens iengiempar 24§ g vhiechui de

pipe int pace side t pe .a so | t he branch
Bonmunt cabhS A S Care Y et o FeBLant et edh 18 aB¥ARtRr ci i on
cabl e i nsﬁ@ﬁéé&'ﬂ?xo?@ﬁ M@%fd}%@léﬁd@%a\% %bzcemﬁéc§51&8 fERhES | S
needed in the rest he branch pipes in which no branch conmuni cation
cabl es arp, iangl aheelkad bagl Bhdssformed iat thedrdatingenteoHihecbpapeh and one
end of the lead string is taken out fron1thetgort|on of the _guide pipe

cor r espontfRgien Iﬁq?@b%e?ﬁ%g Simdlaxdy wish thadrrevianehy sdesorkhed cati on
cabl eld S ﬂ%{:ﬁggedtﬁe 1eaed %t herlQGQQ t(:)tflet]heaci o]f8the branch tension

member 216 is grasped with a grasping device and the like 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
16 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 thiﬁ 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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string, and the end of the |ead string placed near the opening of branch
pipe is pulled thereby |laying the branch conmuni cation cable in the branch
pi pe through the guide 6 25. The nethod for |aying conmunication cables in
an under ground pi peline according to any one of clains 22 to 24,
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 of the main pipe and a pull nenber is 10 installed fromthe branch pipe
box to one end of the main pipe to connect the lead string with the pul

nmenber atSpage Ofdinsidedheamalnpdpe hnd Simdd ay ptihe LROSION dRVLFRS br anch

pi pe box sjde is lled.,to.d I n.the.l trign 0.l he. n | pe box.
6" 26, Trioh ARRHEHEY ob | A Y s oS Bt 0t uk PR aER0ES B

pi pel i ne gkgopHhAGh t LefdWor® Rebef| 21 6BiR 2t hE Bﬁan@m?ﬁ@wm 7esl.in that to
draw out the lead string in a branch pipe box, a |ead tug is provided on
one end of t MHowesal ,stwhiengtRé hihandh hEmipdsedn bdkave autvaflleyn paetobéhi ng of
branch pi pe of the guide pipe, the |ead tug,bein% used for. hooking, or

gr aspifng Wheh| 22hakp angke Ghange @S fdwwh d& B3%S-240 #Rd Aty ndb 1%

| ayi ng co ni_cat.l les, ' [ | | to any
one of ol aphposdibd®, 8 Taf e pRAnch PR AL RURREE A1 o Mg IR o0 |
communi caphApp SRARIRS inheYURENANbEathY e h tigdiats 06 hbeel gapy stiiéng. 28.
The met hod for |aying conmmunication cables in an 30 underground pipeline
accor di ngtens doyingeyimedns mef Zhe deripion devigieaBdot efnzelis ncasear a

hi gh-strengt h, | ow el ongati on branch_ tensi on, nenber branches_off fromthe
gui de pi pRIRGLRG LR oF EX109 JRembRr A SHOWRN o N b LG h %&p%“ n%gs+?d%m?y

inte t ed. \d heel i r h;  Cpfpa Ny | fggge togl it in
t he gggngﬂl%i%?%% ﬁﬁéﬁﬁgaié%% H@éfgag@gt%ﬁng OPB%€%%§EPC nnu%?g%I?%n cabl e
in the brasshr Pbee betdbremhResNit Fossibleetboplacy ithe beanuhi tehs bon cabl es
|l ayi ng in an under ground pi peline, wherein at |east one or nore 10 branch
pi pes br ahember 216 gArnacthiuppappassef e dangstybh 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
16 described before.
When using the previously 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.
Also, instead of the communication cable, the above
described lead string 17, 123 may be inserted in the guide
25 conduit 111 and the branch tension member 216. This
configuration makes it possible 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 have
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pits in the underground pipeline, characterized in that high-strength

| ow- el ongati on tension nenbers are slidably disposed in the | engthw se
direction with respect to each comuni cati on cable al ong the trunk

comuni cation cable laid Ib in the main pipe and the branch conmuni cation
cable laid in each branch pipe fromthe nmain pipe, and the trunk tension
menber placed along the trunk comuni cation cable is tensioned in the range
fromone pit to the other pit through inside the main pipe to be placed in
the upper space of inside the main pipe 20 substantially straight thereby

| ayi ng eaddtenrightneson itapae pretesd thedransdreopmupispaontRabkg n pi pe,

d the b h t [ m I d.al t he, b h ' i bl
S tensi oHoG Em FBASPALE vilh cPRBIGRLA BY TATIENh hF b BANBr AT pi pe
box th t.he . [ [ i 2b b h
pi pe. SubSTR TR TS o FRNCRE PE5PRIRRERL L apiB YRR ERbhe Toftl 12 e

upper spageh Déved PyddndE ny anphaptie. o8kubber ltagiengntbr theutebefby ayi ng
comuni cation cables in 30 an underground pipeline according to claim 29,
char adt eringertipon of rwrapping guWreainbing & ek dR1IMPH RS of

branch pi pe where the hranc i.pe branghes off fromithe i i Sso t hat

the gui DL TRMTAH BT RB DG ABRARE HESF TG H PR PREN f on

fromthe pppel NAJ prlreRapiRi BoPiRe 4 BdirdtPigiRRGEre 8F 4NBdfget he

branch pi pe, and thgreby the branch communi cation cable is disposed in the

portion odidmetepaonodidamenangarpifor the domyitnelspshdingain bbeuppee part

in the branch pipe. 31. The | ayi ng structure of |aying communi_cation cabl es
r

in 10 an ehdabyiamang fer ithe welsr én dghe sageaphkiits 9dy REadAfzed! B n t hat

a fixing mber is,_disposed in the u [ . f e.inne f the
val | & paEg ey o B TR §Pneacn Bt P20t Jor BRFRE e

tensi on negbereven Shi dabinriecedion paret idiehhR@r thel 1aying dsetation he
fixing menber, thereby 16 disposing the branch comuni cation cable in the
upper paref othe heommuricatuidmoeeakle tie giptudieed width mhatiwe RpsRq«ucture
of laying comunicatjon cables in an ypdergr oungﬁﬁigel ine according.to

cl ai m 30 ¥RTEVeBq c’l‘fhra‘_c"’t ei'P8d PREEARL St hEopo ¥&tidn AGTRIATH t he
tensi on nepeloddr {0€i JB By PRt gl SPEFT1AP Reltife RiA%g yarns

16 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
26 the main pipe, and also by tensioning a branch tension member
inserted in a branch pipe to lay a branch communication 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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33. The laying structure of |aying communication cables in an underground
pi pel ine according to claim 32, characterized 26 in that the guide pipe is
di sposed in the upper space of inside the main pipe assisted by a slack
prevention nmenber at an appropriate position in the main pipe. 34. The

| ayi ng structure of |aying comrunication cables in 30 an underground

pi pel ine according to claim?29, characterized 12i in that a guide pipe
accomodating a plurality of communication cables placed in parallel in the
| ateral directionis laid in the main pipe and comruni cati on cables are

i nserted dhresiykonrhe gui de pipe fromthe near side of a pit with respect to

the branch b _pipe. 35. The laying.structure of .l ayi GO i I cabl es
in an updergr"’g\?ﬁbapﬁ'ﬁ%‘?f?}% “é%‘ﬁ?)‘?’tgjilﬁ&etr 4 épn?fﬁy%%grpa{'& _erllgzggééli?'}f hat the
gui de pi pg ﬁfudl@'t&ieddldém‘i\ém 1394C§n0thNahds piBe}0itRid podeigna, for
branch pi pes connected to each side of the cross secfion of the main pi pe,

branch corandeciréasy tablsdack dn nher tednkntensdbhemember eithinetlpe pe from
the proximal side of a pit corresponding to the branch pipes connected to

both &i demabi phee ey ntengpioning Jehe heanalyi kpsion diemkens | aying

comuni cation _cabl es in_an underground pipeline accordi fo I 4 or

35, char acteﬂoffd’vieﬁ’tﬂg?nba}gﬁéﬂg orTRTT CA SR Ea ggg{égg Jinnfa?%lg%fggelg in

sai d gui dﬁi}?éﬂf‘raﬁ{cq{@st Be £Pf P "Bt reintke g e 16ACHePePita iy THELheGRA1y W th
respect to the substantially m ddle point of the main pipe or a point where
t he nunbepipé, bitanich gliswe posstilden tpi furthiest aadiael haaslagk B7.the

| ayi ng structure of |aying communi cati.on ¢ables in 2b gn unger r ound

pi pel i ne BERRE diane kan BREPDEKR1BLRS BRdR PEPE PR ESNEHLIOGF ?e‘g':‘?'FFr}i‘ hat

bran co i cat | bles are inserted in a tubular branch tension nenber
b SCLPRELEE hdfbeE;

whi ch™s east fromthe opening of branch pipe to a branch pipe

box and has hardi 9 rHREK t EGimexLeLeioy Ehplal hadaldl ekarndi ngeiomdi us of
t he branch communi cation cable. 122 38. The laying structure of |aying

communi canempex gixtasEedth faomuadit e pidepapd| brangk ffiiingthe peEtien7,
character]zeg in that a quide pibe agcomipdati ng.Rranch. GOMNG, BHien
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
communication 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
26 such as a U-shape, a V-shape, or a W-shape, it makes the
installation of the communication cable easier.
When a circular or ring-shape slack prevention 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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6 is disposed in the main pipe and the tube branches off fromthe guide
pi pe. 39. The laying structure of |aying conmunication cables in an

under ground pi peline according to claim 38, characterized 10 in that one
end of said tube is accommobdated in the guide pipe and said tube slidably
branches off fromthe outer surface of the guide pipe. 40. The | aying
structure of laying communication cables in 16 an underground pi peline
according to any one of claims 37 to 39, characterized in that a hol di ng
menber for holding said tube along the inner_ wall of a branch pipe is

mount ed amember pgénisposs iblenta aduce thesmlacimet|tdhe kgnsipadiemken

| ayi ng co ni_cation cahle |n an_under round eI|ne C rd|n any one
of clai m;rm# Fé 4(?0%& % e e{h P 4 fm%ﬁ&u%%eﬁ e aolflg sai d
tube al o é@sntﬂ@ﬁrm&%éroinéh&ebm@qham ipe @ftm@ﬁh a;f»fﬁsé)e_ bend
part for d In the branch pipe. 2b 42. The aylng structure o ayi ng

comuni cat i orrheatbef a qnidenembenurakes ptl poss Hebotdi apprapriatedlylO0 or
41, characterized in that said tube is slidable with respect to the holding

menber® anguige th&.h@a%wmqu@%wn seabhgandthgy REIRRR FenBHEON ayi ng

char act orteoet o i BuRfio TEEE RerdPiPubing RS A SRt Rtba 1880 % ot &

cer t gir)gn%gélgg?‘ﬁgggpfi@ﬁg‘gg' MARE tﬁélc&ﬁmﬁlﬂra@ﬁm RiaB2 & BnHhendi€iunky 5 of
tension member skirt around the area directly beneath an opening
of branch pipe thereby preventing the communication cable and

10 the tension member from hindering the fluid flow from the
opening of branch 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

16 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 of 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

26 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. Consequently, 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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44. The laying structure of |aying comrunication cables in an underground
pi pel ine according to any one of clains 37 to 43, characterized in that
said tube is formed of a flexible tube 10 made of stainless steel or

pl astics. 45. The laying structure of |aying comrunication cables in an
under ground pi peline according to any one of clains 37 to 43, characterized
in that said tube is fornmed of a tubular 15 textile. 46. A structural

menber for |aying comrmuni cation cables, characterized in that said
structural nmenber is a guide nenber to be placed at an openi ng of branch

pi pe, hav@nﬁlﬁhmﬁﬂter 20 di ameter substantially equal to the inner diameter

of the branchy pi §%%o<aqmyntse%hea%%@§p§mrgplabnﬂehbég LRsgaacen, Par !

havi ng a cross section larger t han atrun e part

proj ecti ngr@RANNYRL dé VoL tg Md rfaont e biraneht papepantoate sha tabl y
supporting menmbers to be laid in the main pipe; 26 and a branch slide part
pl aced i npipe tinstidabhy gwlidinghtheinembgrg tode dasltﬁlﬂréﬂdlfhéhﬁ—‘é%ms to be

laid in the branch pi ructu er Connu i cation
cabl e cPRaP&ct 8PFz&d F?QQEHA¥%4% BRFE CFBFagiﬁQﬂP y | Siepak ber 30
to be plagghlPst P UBPS182THN Xnd Nerddbif pEpe § At Al é@ﬁfi’&ﬁf&&’l&@“
allows easy position adjustment between the guide member and
each laying member as well as an easy execution of the
installation and a reduced laying operation time.

10 In using the foregoing guide member, when the guide member
is secured with respect to the branch pipe by expanding a curable
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 to 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

26 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

80 configuration makes it is possible to guide the branch tension
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part of the pipe bend forned in a branch pipe, having an outer dianeter
substantially equal to the inner dianeter of the branch pi pe and conpri ses
an arcuate or ring-like f fixing part having a cross section larger than
a half circle acid a slide part 6 provided on the fixing part, the slide
part slidably holding nmenbers to be laid in the branch pipe. 48. A
structural nenber for |aying communication cables, characterized in that
said structural nenber is a guide pipe 10 to be disposed in the main pipe,
having a |l ength equal to the length of the nmain pipe and a pipe shape
i ncl udi ngnenbérasid the lranch conpundsatdion aable from thepnppercpace

direction, _and.,is provided with an opening jn t t hi ckness direction in
Che* por {15k 1BGAAETMBRLE RIPS R WIeIPHGE Gddh SPER S PRENLTE ofgbraneh
structuragl. epnf [ cgg]gg];i t hEedy{itn t hat
sai d strﬁ%%%%aq}h ?rgr%iesrl} ?\éhgggl ack prﬁté'gr#)?g%a@ngﬁgle?f??t%gﬂygpsposed In the
mai N pi peredipadot@ntipet@ubwl smaiain spest antial |y equal to the inner

di aneter of the 20 main pipe and has a arcuate or ring-like cross section
at | edst |ardaer stidil sameithiexi esbediment sther abevien degsarihesh gwide s

|l ength with at |east one_or nore concaves for slidably holding the nmenbers
Lo be | aRETAET i it HOPLAS, M bRoRAL S Lo GHed L AR TR Ao oL SE PP
communi cat o¥=Tol) rdis g t gk jéedgh8st batesati d
Ui de. pi ok g Thelin: RRECiLiRAHLy FiteIndaadaeht] BLUECHa0S DR Ui
conmmuni cghlHite e wdtheepohdotiyet p aad Iprorvaintsd piitd antrunk shide nal
height is smaller than twice of the outer_ diameter of 30_the branch
conmuni caRa%h afth|ae support partThe ane fid;ad feRBapchoflidgi part 1n

one o oS DaF fla” S8 EhEurblePeies B oFPRLARER e chB o} 655

gui de pi peaFPlaASLRE BN 81RHRVpELE arelal1lbnedt wikh Wadlh BeRBeradd®) | aying

comuni cati on cables according to claim50, characterized in that said
gui de pi pin hidsata sitete stheldbxamc whesomun s tigui cable pendasherrbraneh  pi pe
10 for inserting trunk comruni cation cables to b i.n the i i pe and

l.ai d .
an out er PRHRLOBMEMher; PFﬁgi%ﬁ%E?ﬁd&ﬁﬂJﬁP@Qviﬁﬁgéa?é guide pem ﬁlf:gl‘?n each

ol ural i Ly EETR ol e B A AT e i pe.

| b 535 Thremibettlaial inethermdid Pips 1g themppenispacec alfl fashdeotlde ng t o
claim52, characterized in that the outer pipe is provided with at |east
one or ndrdipgipe wakhpthe skl ¥dg padityi aBA| YhoRkate semberi 18 twibikedection

and the height of the 20 it secty.0 i | o of the
outer di a%?%’igb‘?g :tﬁlg %f’%‘ﬁ%ﬁ‘gﬁ@rﬁgﬁgc%lﬁ%inalggﬁlz‘. S% aild btﬂgglh&‘ tite
. AFH. AFu. iRale i\Fs Piide Asyr \Yin A HY . Réwe peft AEYeHE branch pipe thus
. AY. AF. AF. AF. AF. AFy. AY. AFy. AF. A3. A3. A f. AF. A3u. AF. AFy. A3. AFy. AFy. AY. AYy. AY;
AL AL Alguiginy thle AEanghAGOmAENiaEbisrucatH ARnaly the. heanaly. pems ion AFa. Al .

AYr. AYr. AY. Al ur. AYNr. AY; . Al r. Al ; . .
AT 28 Amember Ainbg  KPE AlRWeR| papt aef AEhR) (PTaRch zRipg. o Ahis

Vi AT oS gt keg 1 Bofb 11k R Mo < i dien Agnfion " A4
uy. A3. A3S¥hember 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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simplifies the operation minimizing the hung-up and

20 entanglement of the communication cable. Also 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.

26 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 foregoing 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

b communication cable and pull in it into the branch pipe from
the guide pipe upon a need of installation of a communication
cable in the branch pipe, it is not necessary to lay
communication cables which are not decided to use and therefore
it is possible to avoid wasting them.

10 Therefore, the same level of versatility at worksite as an
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

16 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
minimum and therefore, when there is a vacant space in the upper
space of inside the pipeline such as a sewer pipeline and a storm

26 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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Moreover, since the branch communication cable is protected

by the tube, its water resistance, chemical resistance, and

10 rat-proof characteristics are improved. Further, the branch
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 possible to readily cope with the laying

16 of the branch communication cables 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 becomes 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 to 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 damaging 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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& ()- ) kY@ 1®iRae thereoks One ro985e gartifpioning plates provided to
divide the inside of the guide pipe, the branch communication
cables and branch lead strings to be installed in a plurality
of branch pipes can be arranged in an orderly fashion without
being damaged by intersections and entanglements.
10 Forming a guide pipe with a dual structure 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 guide pipe thereby
restricting the height of the guide pipe and facilitating the
15 communication 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 insidemain pipes by tensioning a trunk tension member.

107



10 10=10%&' () - eghbhij;

j) kwXe~\: 'l SY@109%&' ()-) Y@L109& ()-)! SY@10%&' ()-)! | Y@*109%' ()-)! kY@ 10%&
()-)'aY@10%&' ()-)) kgkj kkkl knkzZl m~\: 11 yF#10983& () -f2!) F#10%=& () -f 2! F#1
0%8B& ()-f2 10 10

10=10%&' ()-Y@109%& ()-)nnog=q*rkr}[<~\:!1IF#109%& ()-f2! aF#10%& ()-f2F#10%&
()-f2 KF#10988&' ()-f2!t F#10% . & () -f2F#109& () -f2krnrorprgrls-tkuPv{\:!IIfF
#10% & ()-f2F#109& ()-f2! p) F#10%*& ()-f 2! pF#10%*& ()-f2 10 10

10l =10%&' () - Pvwwxxxxxxz[ PE:!! 10 10

10=109%& (CLAEMBIR ()-f2! XF#10%& ()-f2!1 F#109%& ()-f2! aF#10%& () -f 2xyz| 6} c~~x
V7PE: ' F#10%& () -y2! KF#10%88& ()-y2

t F#10% . & () -y2! F#lO%&' ()-y2! y8F#109%83& () -y2! F#1098BB& () -y2~~~\:!!1 F#10%bb

& ()-y2! ~F#10%88 0 1 o ;
& ()-y2w >£ ll\%#(l s S} yéz%#lglo/ {f)%gl)gp]ﬁ@#%ooiaaﬂbﬁ EEP1BE6 in an

foc(y 3& -y2! hﬁﬁéﬁw&md g/ﬂiqﬂﬁ‘#@%fe&e(m PREFBTORBY €) by2hSHED tped M dioskg () -y: !
10 1098 (QEF#1fowm (R- ypainyPdRe (Fopstrnated ghetieamo@ity. yandoddiq ) -1 1098

) 0% DT P 0 M il Sl R s L0 e
109%& () - ‘&Pe{ﬁelﬁ)p@éslo‘ye?héx}aéﬁépl@eé)id fifat?10%& () - % 10%& ()-k(+, -dE/ 10

a high-strength low-elongation tension member is

disposed along a trunk communication cable laid in the main pipe

10 and a branch communication cable 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 is inserted into the main pipe and the

branch pipe by drawing in the trunk tension member placed along

15 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

20 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 the branch communication cable is laid in the

branch pipe in such a way that it is prevented from becoming

256 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

30 that the branch tension member to be inserted in the branch pipe
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3. 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 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.

4, The method for laying communication cables in an
underground pipeline according to claim 1, characterized in
that communication cables and tension members are inserted in
a guide pipe, both being placed in parallel so as to be slidable
with each other in the lengthwise direction, and a branch

communication cable and a branch tension member branch off to

' the outside from said guide pipe at a position on the guide pipe

20

25

30

corresponding to an opening of branch pipe in 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
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body and the communication cable is partly bound to the tension
member allowing some slack thereon so that the communication
cable is slidable in the lengthwise direction with respect to

the tension member.

7. The method for laying communication cables in an
underground pipeline according to claim 1, characterized in
that the cross section of the tension member consists of a rigid
body having a shape including a space open to one direction such
10 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.

15 8. The method for laying communication cables in an
underground pipeline according to claim 1, characterized in
that after 1laying a trunk tension member 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

20 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.

26 9. The method for laying communication cables in an
underground pipeline according to claim 1, characterized in
that after installing a tension member and a communication cable
into themain pipe and the branch pipe, a guide member is disposed
at an opening of branch pipe of the main pipe to make the

30 communication cable and the tension member skirt around the area
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underground pipeline according to claim 1, characterized in
5 that after installing the tension member and the communication
cable in the main pipe and the branch pipe, a flexible and shape
retaining pipe having a diameter smaller than the inner diameter
of the branch pipe is inserted in the branch pipe so that the
branch communication cable and the branch tension member

10 installed in the branch pipe are clamped between the inner

surface of the branch pipe and the outer surface of the pipe.

11. The method for laying communication cables in an
underground pipeline according to claim 1, characterized in
15 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 the opening of
branch 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
20 means of a guide member disposed 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 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

30 for slidably holding members to be laid in the branch pipe.
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the branch slide part in the lower part of the branch pipe so

26 that the branch communication cable and the branch tension

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

15. The method for laying communication cables in an
underground pipeline according to claim 12, characterized in

30 that the guide member consists of a pipe body formed of a plate
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with the water in the branch pipe so that the guide member is

20 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
26 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 branch pipe making the leading end of the pipe project into

30 the main pipe to hold the members laid in the main pipe in the
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F#10%8k8& rQ 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 branch pipe so that the

20 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

26 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

30 to make it expand pressing itself against the inner surface of
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corresponding to the opening of branch pipe, the branch

20 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 gquide pipe is drawn in from one pit to the other pit through

the main pipe thereby drawing in the trunk communication cable

26 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 main

pipe, and then the branch tension member placed near the opening

30 of branch pipe is pulled up from the branch pipe box placing
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that after communication cables and/or leaci strings are

30 inserted into the guide pipe and one end of the lead string is
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branch communication cables in branch pipes which are in need
of communication cable installation, and when installation of
26 communication cables is needed in the rest of the branch pipes
in which no branch communication cables are installed, the lead
string is inserted in the guide pipe and one end of the lead
string is taken out from the portion of the guide pipe
corresponding to the opening of branch pipe, and a branch

30 communication cable is attached to the other end of the lead
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guide 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
26 underground pipeline according to any one of claims 21 to 26,
characterized in that the outer diameter of the communication

cables is substantially equal to that of the lead string.

28. The method for laying communication cables in an

30 underground pipeline according to any one of claims 21 to 27,
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30. The laying structure of laying communication cables in

30 an underground pipeline according to claim 29, characterized
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5 of inside the branch pipe, and thereby the branch communication
cable is disposed in the portion of the opening of branch pipe

which corresponds to the upper part in the branch pipe.

31. The laying structure of laying communication cables in
10 an underground pipeline according to claim 29, characterized
in that 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 the branch tension member is slidably held in
the inner part or outer part of the fixing member, thereby
16 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,
20 characterized in that the communication cable and the tension

member in the main pipe are disposed in a guide pipe.

33. The laying structure of laying communication cables in
an underground pipeline according to claim 32, characterized
26 in that the guide pipe 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.

34. The laying structure of laying communication cables in

30 an underground pipeline according to claim 29, characterized
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in that a guide pipe accommodating a plurality of communication
cables placed in 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.

35. The laying structure of laying communication cables in
an underground pipeline according to claim 34, 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 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 branch communication cables are
introduced in said guide pipe from the proximal sides of each
pit symmetrically with respect to the substantially middle
point of the main pipe or a point where the number of branch

pipes between pits substantially halves.

37. The laying structure of laying communication cables in
an underground pipeline according to any one of claims 29 to
36, characterized in that branch communication cables are
inserted in a tubular branch tension member which is disposed
at least from the opening of branch pipe to a branch pipe box
and has bending properties exceeding the allowable bending

radius of the branch communication cable.
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38. The laying structure of laying communication cables in
an underground pipeline according to claim 37, characterized
in that a guide pipe accommodating branch communication cables
is disposed in the main pipe and the tube branches off from the

guide pipe.

39. The laying structure of laying communication cables in
an underground pipeline according to claim 38, characterized
in that one end of said tube is accommodated in the guide pipe'
and said tube slidably branches off from the outer surface of

the guide pipe.

40. The laying structure of laying communication cables in
an underground pipeline according to any one of claims 37 to
39, characterized in that a holding member for holding said tube
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 any one of claims 37 to
40, characterized in that a fixing member for holding said tube
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 is slidable with respect to the

holding member and the fixing member.
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43. The laying structure of laying communication cables in
an underground pipeline according to 40, characterized in that
said tube held by said holding member is placed at a certain
distance from the inner wall of a branch pipe in the vicinity

of the opening of branch pipe.

44. The laying structure of laying communication cables in
an underground pipeline according to any one of claims 37 to
43, characterized in that said tube is formed of a flexible tube

made of stainless steel or plastics.

45. The laying structure of laying communication cables in
an underground pipeline according to any one of claims 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 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 the 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 laying communication cables,
characterized in that said structural member is a fixing member

to be placed in the upper part of the inner surface of the valley
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part of the pipe bend formed in a branch pipe, having an outer
diameter substantially equal to the inner diameter of the branch
pipe and comprises: an arcuate or ring-like fixing part having
a cross section larger than a half circle and a slide part
provided on the fixing part, the slide part slidably holding

members to be laid in the branch pipe.

48. A structural member for laying communication cables,
characterized in that said structural member is a guide pipe
to be disposed in the main pipe, having a length 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 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 the main pipe, having 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 a half circle, and 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 Eaid guide pipe
has a width sufficient to introduce a plurality of branch
communication cables corresponding to each branch pipe and its
internal height is smaller than twice of the outer diameter of

the branch communication cable.
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51. The structural member for laying communication cables
according to claim 50, characterized in that at least one or
more partition plates vertically partitioning the interior of

the guide pipe into sections are provided.

52. The structural member for laying communication cables
according to claim 50, characterized in that said guide pipe
has a dual structure wherein said 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 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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