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

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

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

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

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

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

However , @rrd@wmumurfallbleembams ef drad agidoawdracknioat het datsles?5uehongat i on
at breaka Y ﬁsmall because its material is nmade of gl ass. Therefore,
when Iayﬁ%@t 103{1 €41 ST be? 1CabPECT TROANS RidtAgd S pBATFAEUSBEL §tidn needs
to be cargf é)ﬁgrl[g; led so that the optical fiber cable will not undergo
t ensi on. 30 St ave been going on about the laying of large dianeter 1
25 APRI L 2005n0pbbea|: {ebes, cablessswcial be&dnawt comkucabheion sydanch cabl e
and having a outer diameter of about 20 mm for use in
10 creationof an information and communications network employing
optical fiber cables as its transmission medium has been
extensively studied. And, as the transmission path, a method
of laying optical fiber cables in sewer pipelines, which offer
an established communication path to each househcld, has gained
156 much attention rather than a method of replacing the existing

telephone lines with optical fiber cables.

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

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



transm ssion of |arge anobunt of information, in the main pipes of sewer

pi pelines, and also the laying of relatively small 5 di anet er2®aPRIRI200Bber
cables called a drop cable and having an outer dianeter of about 5 mMmin
branch pi pes connected to each household froma main pipe. Wen | aying an
optical fiber cable in a sewer pipeline in which a gravitational flow down
nmethod is adopted, it is 10 required to lay the optical fiber cable

consi sting of trunk cables, branch cables, and drop cables in the upper

space of (% pskale $18 5CNBT IR NI RY SO £8%rIOkaboenbRdEryE hesenage, T 1 ow
t herei n. ncerning the above descri bed background art, technlques 15

descri becanah BRviBg 32 50483rantiatztek 8f1C3XA ake mmomnf@s uget hiogds for
laying an optical fiber cables in the upper space of inside a sewer main
pi pe Wit HotASehst b vf LREIBaN@INY h@§@rﬁﬁfﬂépnarm the maynr@lp%ot i's

i ntroduced. i p serti caJ ber

raising t Qezngelsgfé:a][{?é%e Arggb%\f }lhg %‘-:-y {%o?fs ararﬁjfslVe lf)rsér%% g |t
agai nst tdr@m&m@f A tcof Hig @me%u&:faaq%dota HRBpSEMBLc NRAA i PEr@nd

al so attachi ng hooks equi pped on the laying robot to the inner surface of

the sewerametulgi phlaatetar agprebpritaterspaci hganhhl pipbangimyedthed opt i cal
fiber cable on the h0<$ 25 The nethod for attaching the hooks in the above
descri bed2%ke Ch‘f‘ LG SRR PR HOGRE nount  hol es are drilled in the

upper part tnlh aﬁer§U5$@fgafffﬁoé§V>ﬁ hTRI;H B gyl vgﬁ?ef'ﬂlé'm

equi pped on t robot™ and after Ing an a a hook nount
hol e, a haoich saf @fr@@(itlaﬁttl@nfalle tiopk downt reelhe B0 oveabbowiing ithei adhesi ve
in the hook nmount hole to secure the 25 APRIL 2005 hook in the inner

sur f d€e oﬁeqwer%févm Yy -lpe peetienl hibebrivante orens kslchtd que, thoviever, an

Cher of or 6 T 1 g 1] BERISEH ChE ABORSCABYAS tB baerEratvary erdrt to
1n51de the sewer main pipe so as not to hinder the sewage flow
therein,

Concerning the above described background art, techniques

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

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

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

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

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



5 prevent a creep rupture due to the sag, and therefore a | arge anount of
time is required for the hook nounting operation. Moreover, 45APRIVIZ0D5
robot is equi pped with nmechani sns for conducting various operations in a
sewer pipeline such as an arm mechanismfor pressing the optical fiber
cable, a drill 10 nmechanismfor drilling hook nmount hol es, an injection
mechani sm for injecting an adhesive, and a nechanism for forcing the hook
into a hook nmounting hole. Thus, the robot has a conplex structure

requi ring,&0i gh ©ast:ndo canstictoanpptdLal, TPl HiGabl e network in a
sewer pipeline within short time, it is 15 desired tﬁ)at the | aying
operation consi shisofoavéow cosl tanchnikaresatiowe vieaghahaoet i ¢4l thilse r espect,
the techni ques described in the above publications are not readily

adopt ed. Ihderoieen heckensd aaat eAcsol Farrwnyepeds grddmarsfidre | aying

of optic i_ber .cables in _branch pjpes extending fro 20 a_.sewer_ main

pi pe. Fo?ék%%]iséj ércelélg‘b%_,e%fq her ejé%{ragh%(gfé%sr}eo%{s t%ﬁ)ai3 esﬁ%%flﬁhgggég%h?]\f,%ﬁ? s

hi ndesed ©Fepit Galcrbiberspanecdanages .+ HDlsaGl OSWRE: LEr L NVENTY QN dd view
of the above nentioned background, it is an object 25 of the present

i nvent i orent@upr ovi deiree | gy i megpunetdrbdf and-Heayiowk stawudtiore dp@rdt@Eyamg

optical fiber cables in underground pipelines, and structural nenbers used

for the |ayi NGFSuViech ThaKey M9 peostht e YBUIRRF DY EareFipR: SBAI¥s
W t hout ché‘rQidn J 'tOL}se%?e%tQ%ntsh?ﬁ] WhiLe.pr YEQH;SQ %&?}Uaé gpent ng
in 30 underground i pel'ines such as a sewerage pipe, and also to place 3 25
APRI L 200Q&rrh hes crommmem s gireahles Suchms ot i Galed idaii<abl epin t he
upper space of inside the nmain pipes in which multiple optical fiber
cabl 8 amedinlsn forginl Keguhbary ebjrechode st v prasehioninpahariiom t o
provi de | ayi ng _net hod and | ayi ng_structure torng | ayi ng co i cation
cabl es | fUnd8IGFOaRE B porIoias and I ct PCOGRAPTEAbaPe Sgd PO I He
laying, WHtdh &t hBBkES0W@EEng hole. Thus, the robot has a complex
structure regquiring a high cost. To construct an optical fiber
cable network in a sewer pipeline within short time, it is
15 desired that the laying operation consists of a low cost and
versatile technique. In this respect, the technigues
described in the above publications are not readily adopted.
Furthermore, no consideration sco far has been given to the
laying of optical fiber cables in branch pipes extending from
20 a sewer main pipe. For this reason, there are ogcasions that

smocth sewage flow is hindered or optical fibers are damaged.

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

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



appropriate to lay conmmrunication cables in branch pipes extending froma
sewer main pipe. Accordingly, the present invention rel ates tzs5 APRILITQ®5f or
10 layi ng comuni cation cables in an underground pipeline which has at

| east one or nore branch pipes branching off froma main pipe constructed
between pits, characterized in that, a high-strength | ow el ongati on tension
menber i s disposed along each of the trunk comruni cation cabl es
(corresponds to 15 the above nentioned trunk and branch cables) laid in a

main pip HLANG Lgat I r.L,es o)
nentionegtﬁgg%-in m??e; ia?ﬁﬁ?ﬁkgqﬁggﬁéh gﬁggfaghgggg%skgﬁlgﬁe éﬁgﬁeing
sl i dabl e wppéhesgdargblivi seide rged @ nwbi Pek espacti cht Aueagpleosmit£Rt i on
cable, and then each communijcation cable 20 is inserted into the main pipe
and the bfHpeh GFidespprarenitg Iitnishe seconkareneh vechefbehepaeeental ong

t he trunkiconnynicqbion C%Ple %ron1one it tgﬁ%ge ot her Pit mﬁth&n t he
mai n pi pe-ahd’ thé Br &ncH Cén8i o MR .?%61 Fgﬁﬁgtﬁgiﬁ?ﬁﬂﬁﬁ or
conmmumny catd Ping Calkduhriemttibe fo4500i ng nPi tndOrGrHhanch 1 piens nex L4y ough
the 25 main pipe and the branch pipe, and subsequently each conmuni cation
cabl e i s $ardctwra henampers spaed Oritnse dea ey, e icipi pe Mykdensdoni ng
each tension nenber thereby stretching tension nenbers inserted in the
mai n pi pe”RRBRER TRl P $2Y ai MU G UppERPLsBacel bf PrASFHe RHee i n

pi pe, anqigéfaagggtpgmﬁrgnggwg?g§¥f¢Eg%égp cable is laid in the branch pipe

in 4 25 A such a way prevented from becom ng | oose by
tensioning thedHEmeN ,efikqhrs@aber nvesariledrbNat Be &8 anghcRbResoAhe
present invention also relates to the above described nethod for |aying
comuii catd ving adshrewin it anl andedgresund a8 pigergnepndhpipel Bne zédidin t hat
t he branch teqiéon genber to be .inserted in %he bganch ipe is tied to the
trunk tenstdRf mEiBEF °1D Vel PAP LTI ThE RGN PHEPENARI £ PoditPFon main

correspondi fg & &ructed between pits, characterized in that,

a high-strength low-elongation tension member is disposed

along each of the trunk communication cables (corresponds to

15 the above mentioned trunk and branch cables) laid in a main pipe
and branch communication cables (corresponds to the above
mentioned lead-in wire) laid in a branch pipe, the tension
member being slidable in the lengthwise direction with respect

to each communication cable, and then each communication cable

20 is inserted into the main pipe and the branch pipe by drawing
in the trunk tension member placed along the trunk communication
cable from one pit to the other pit within the main pipe and

the branch tension member placed along the branch communication
cable from the foregoing pit to a branch pipe box through the

26 main pipe and the branch pipe, and subsequently each
communication cable is laid in the upper space of inside the
main pipe by tensioning each tension member thereby stretching
tension members inserted in the main pipe substantially
straight in the upper space of inside the main pipe, and also

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



openi ng of branch pipe in the main pipe. The present invention also relates
to the above described 10 nmethod for |aying conmuni cati on cakf APRID 2005
underground pipeline, characterized in that the branch tension nenber to
be inserted in a branch pipe branches off fromthe trunk tension nmenber to
be laid in the main pipe at a position corresponding to an opening of
branch pipe in the main pipe. 15 The present invention also relates to the
above described nethod for |aying communication cables in an underground

bove de: _ i . . i on. menb
pi pel i ne, s ¢haragt $khzed i ng@goefrﬁ@?;ﬂ&ﬁ%e%%mg%@ féo@é‘%ME%&Si&E‘l ers

are inserted in a guide pip I ng place in paralflel so as to be

sl i dabl e whé¢ hoeacdh otdesiom mdiebdengidwitised 2th diHeai40M6h ghchbea, branch
communi cation cable and a branch tension nenber branch off to the outside
fromthe fordd6 R§Sgerdeiprpetian algpgialiagmotot hbegabeee pigrecribed
correspondi o.an openi ng of branch.pipe _in the main pipe. The present
Cvent ot et r £PR cBRRY Eommeh 0GR B BalrLess HEt RO HOI T

COMURBI Cat i £ab) @shd th &k Mndey around e PhRehbibBRenChahacterhzadei g hat the
tensi on nenber has a cylindrical formand the communication cable iIs

i nserted bhainhertednsi the iebeh sipd hatt tdvet o airunt cak itenscablmentse:s| i dabl e
in the lengthw se direction wth respect to the tension nenber. 30 The
present irfvéift it ar8othel BRER RPT KE foBPeidésnr FREHSSPOBAAPR) £O 20D5

met hod focgp%]gyl;&%g?ﬁ%ﬁf@%g lcr?béher%en&ﬂ@rbi@eder ground pi peline,

characteriz i on ne is*a“string-like body or a

strip-like bady prdsthe cOMNNIAtd L abled $opant! yobesntd 4o e t ensi on
menber all ow ng sone slack 5 thereon so that the comrunication cable is

sl i dadfl e methdre fpendihiinge dbreerionat bt h cebdpsctin oanheutdnsyommenber
JUSISSS LA LS A PG S LR e e s Y R R A
be inserted in a branch pipe branches off from the trunk tension
member to be laid in the main pipe at a position corresponding
to an opening of branch pipe in the main pipe.

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

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

The present invention also relates to the above described

25 method for laying communication cables in an underground
pipeline, characterized in that the tension member has a
cylindrical form and the communication cable is inserted in the
tension member so that the communication cable is slidable in
the lengthwise directicn with respect to the tensicn member.

30 The present invention also relates to the above described



pi peline, characterized in that the cross section of the tension 10 nenber
consists of a rigid body having a shape including a space opeys APRINS005
direction such as a substantially U shape, a substantially V-shape, and a
substantially Wshape and a comunication cable is placed in the space of
the tension nenber so that the communication cable is slidable with
respect to the 15 tension nenber. The present invention also relates to

t he above described nethod for |aying conmunication cables in an

under gr oq.géit h& Pel, Engﬁ%ﬁiﬁa%%{lﬁggﬁwokh ffder s Jla%i ng, O?érz%rnk t&na on

menber and a trunk c atiron cable n the upper space TSt de the

mai N pi pephyelemns) orhagakhertizedk iensher NMEmderensaBnargdtdter of sring-1ike
sl ack prevention nmenber is inserted in the main pipe, and thereafter the

sl ack pr esf@ﬁtm@nliﬂ@erﬂmdy sor @(pamzéd—lhkﬁimy end otlpr esuuneL ¢atuidn t ensi on
menber and t . trunﬁéyg}rmun on cabl,e agai nst the inner wall_surface of

the 25 n%?ka .l.&epa .m@eﬁfﬁn&r}% @fﬂ%raﬂ Wag ﬁamsb%kﬁeck
descrisbed: oI H0ds §ornhaying eemyﬂaea&% cables jig &dﬁ%qeer 9

pi pel i ne, characterized in that ter installing a tenS| on er and a
comuni catémmtloatde dintact ten ned tth prepepand tdhet3d trradnicdn pmemeaer_a. gui de
menber is di §Pposed at an opening of branch 6 25 APRI L 20056(;” pe of the main
pi pe to nake MFePESRRIRI tAVEBRICAM ESAE kdfes tté’n§h@nalﬁ@% e ¥redir ound

h 'y b h th . Th
| nvent | on S GE r 5PAr ded it neouBBURLABERh: bR LG Ribhan rord a e

conmuni caéi el Gad) esairAcaBryundaral eHad tHY pebl8ee fhanasct ehkzad d 1, hat
after installing the tension nenber and a conmunication cable in the main

pi pe 14nd nidebdyr anolispispef aarigedidvidy hadisdapehapedimiingiipippe dedag a
di anet er smaller than the inner dianeter of the branch pipe |s i nserted
open to one direction such as a substantially U-shape, a
substantially V-shape, and a substantially W-shape and a
communication cable is placed in the space of the tension member
so that the communication cable is slidable with respect to the
15 tension member.

The present invention also relates to the above described
method for laying communicaticn cables 1in an underground
pipeline, characterized in that after laying a trunk tension
memper and a trunk communication cable in the upper space of

20 inside the main pipe by tensioning the trunk tension member,
an arcuate or ring-like slack preventicn memper 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 mailn 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



10 in the branch pipe so that the branch comunication cable and the
branch tension nenber installed in the branch pipe are cl anpgs ApHipesyps he
i nner surface of the branch pipe and the outer surface of the pipe. The
present invention also relates to the above described 15 nethod for |aying
communi cation cables in an underground pipeline, characterized in that
after installing the tension nenber and the communication cable in the
mai n pi pe and the branch pipe, the branch tension nenber and the branch

comuni cabi oo SARIE. 313N peBENt HGnOLe ANANCRNRIRE a3 10w ded bl oy 20, he

upper space of inside the nain pipe to the upper par ower part of the
branch pipenbyonmeansbet & kgjuitdes mmhertitk spesed difkclhe yopeitidig 1of s anch

pi pe, and the branch tension nenber is tensioned so that the branch
communi catPImleabPe Psan@h dikgong the upper surface or the |ower surface

of the branc i pe...25.The present jnvention also.relates to the, above
descri bed m@t}%og)rFSFnlta)l/Pﬁ n%%%uﬁjr%%ﬁeo]ﬁ‘ efblté)séﬁﬁ %ﬁo‘ﬂﬁo‘g‘?%ﬁ% .
pi pel isne, nshgs@cter zad,idy t Batmbhecaui ds memess i ngl !a%esu@dequmkﬁ' i de
part projecting into the main pipe fromthe branch pipe and slidably
hol di ng nehbelsnt o detaitteiivdde muhatpafeer3dnandllhegbtlanctersdisie part

for slidabhﬁ?holdin menbers to be 7 25 APRIL 2005 laid in the branch pipe.
The preseRt™P v &R BFFME & tddsCrBl e He' hbsvie ideBéPrFat thetiendtor

| aying ¢ i cat | es_ in ' ine, characterized in
that a c&?qa%‘?’e %y#?%xdir:?%\i‘él aﬁ?# x?k?l%b%nprreggn%{er?ﬂ% %gé%)g}#e%luli% 1 h(-’!{elaen[he ©f the
gui de nendesil pdacethn ARAr thnép dihendanel Pheidhd pligkei thatsdttd$

expanded and pressed against the inner surface of a branch pipe so that
t he ddi deln fdifhéranshspeneedotithathd s dremchi pemmThécptésentabhwertd on al so

{ﬁl:;eznégF%ggagﬁggetggggggbggmbég gggggqlggriha¥%ggﬁ¥gggﬂﬂ§¥géCg;gab|es
clamped between the inner surface of the branch pipe and the
outer surface of the pipe.

The present invention alsc relates to the above described

15 method for laying communication cables in an underground
pipeline, characterized in that after installing the tension
member and the communication cable in the main pipe and the
branch pipe, the branch tension member and the branch
communication cable at an opening of branch pipe is guided from

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

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

is tensioned so that the branch communication cable is laid
along the upper surface or the lower surface of the branch pipe.

25 The present invention alsc relates to the above described
method for laying communication cables in an underground
pipeline, characterized in that the guide member includes a

- trunk slide part projecting into the main pipe from the branch
pipe and slidably holding members to be laid in the main pipe,

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

Kl



pi peline, characterized in that the guide nmenber consists of a tubular
mai n part having the foregoing trunk slide part and a supporss ppHILI205
supporting the branch comuni cation cable and the branch tension nenber,
and a tubular rotary part having 15 the foregoing branch slide part and
rotatably fitted against the foregoing tubular main part, wherein the
support part and the branch slide part is aligned with each other to hold
the branch comuni cation cable and the branch tension nenber, and then

t he g“idelﬁ%ﬁ¢$§t% eg&g5%g1§§$§p_opening of branch pipe 20 hol ding the

menbers |ai e nain pi In the upper space of inside the main pipe

with the trumkesbirdecpar inoénthentabid afe]l dMRIN tpathe &0GvE NI A e dibul ar
rotary part is rotated with respect to the cylinder body thereby placing

t he branctethddiefopartayima hectmwwercphion ofcatiesbramchnpiypelesoytdatd t he

branch 25 co ni cation cable and the branch tension penber are gui ded
into the E?H%g%beafr t¢ ratGrT'eerHTZz?ﬁEH“pitB@F FheUHrREBNtY } HEnt $dh H16d T el at es

to thg ahpug, ri t: o) i communi [ .
underground ‘%?§§|P%g?e%ﬁgﬂgggg%i%%%q¥?egﬁa§ tﬁeh%%% gnﬁgﬁgégsggﬁgﬁgts of
30 a pi pecdhathe baumeth pipa phai esterdeshadiy ispt sadkyafi®bdingd idrdisd 25
APRI L 2005 and fitting adjacent side edges of the plate nenber slidably
Wi th eacPrHHETT itk figyfad swifRce efupkbspngb pape andtkatsupporauidsart in

one end %ﬂ§m9;PrQQCQK§H§q5199rtEi t he .ot her end, wherein the support part
and the BIaheH sty d& Par i aitgndd it P&%ch 5 other to hold the branch

comuni cat i orneaBlesand {hesRf aae 1 denshon JEerberye ah ey guide,denber is
pl aced at an opening of branch pipe to nake the trunk slide part hold the

menbdPs neditdbd nfohe Imiimopi pemmumn t det Lppercadpace vf bBnsideldryeamic pi pe,
and then the plate nenber is tw sted expanding its dianmeter and loiplacing
the brandh-REH e paemartatd asshen phet bhet Helfe RIS sles that t he

branch commpypi gati og:GapL e ale {1e A e yoing trunk slide part and

a support part for supporting the branch communication cable

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

156 the foregoing branch slide part and rotatably fitted against

the foregoing tubular main part, wherein the support part and

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

branch communication cable and the branch tension member, and

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

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

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

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

respect to the cylinder body thereby placing the branch slide

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

25 communication cable and the branch tension member are guided
inte the lower part of the branch pipe.

The present invention alsc relates to the above described

method for laying communication cables in an underground

pipeline, characterized in that the guide member consists of

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



tensi on nenber are guided into the |ower part of the branch pipe. The
present invention also relates to the above described nethodzd apRIRYIgUS
comuni cation cables in an underground 15 pipeline, characterized in that
a seal forned of a water-swelling rubber is attached to the outer surface
of the guide nenber nmaking the seal swelled with the water in the branch
pi pe so that the guide nenber is airtightly secured to the branch pipe. 20
The present invention also relates to the above described nethod for

| ayi j ' - in, . ' ' haract erjzed in
ikt The Qo dot RErRL T B B e e PP eSO PO

mat eri al angch Radd etpartarics rorfled wit@ adefon Kebliie gsi-tinnt amndigsd A |
wherein the branch 25 conmmuni cation cable and the branch tensi on menber are
i nsert ed PRFE e gd and asbranghtslsitcet paandit hba atteepiepe, ivhetaioed at

t he openi of _branch_pi pe ing the | eadjng end, of the pjpe project into
t he main %?%5’“195’%& Bagjﬁea‘?gﬁggrlgrf%?% Sﬁﬂ»fi‘fhg’aﬁﬁi e a&lﬁé‘qdngﬁﬁe ‘?Fplﬁér space
of ingi deydher "Bl Pl e na-4hieh e, 30, Pagt of lté"earﬂf}i]pﬁaé S i S ed
deformng it into a spiral shape 9 25 APRIL 2005 al ong the 1 nhner surface of
t he branctems ey remmbdihe arearthenduidke hkebpirpesi slatagedt ian tdigedower part
of the branch pipe so that the branch conmmuni cation cable and the branch

tension et @1RA déu Makeo thke trowkr Spafe BRIE heo bt abeh ieers The
present veriLon anse relais e he bt e bed. el podThraving

comuni cati'on cables in unaerg

gui de nerdied teeAstsé piofte Aepbpe NRAGiekca Sefonanh) e degibhiheptnpaigrial,
each end of the pipe being fixed respectively to an expansi on nenber, the

10 exfanstlorciregriidre beienghf elddd péra in nthehdwiweg padicanttdne stdmgitt |y
| arger than the inner djaneter of the branch pipe, its portion being cut
open, andiffe Frh @Enjéh?ng§aﬂﬁ3ecé’ﬁ‘€‘ﬁnf-ﬁ§f:lon 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

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

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

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

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




t he branch conmuni cati on cable and the branch tension nenber are inserted
inthe pipe in a straight state and the expansion 15 nenbers gs@rOtIgy ed
with their both ends fastened tenporarily and, in this state, the guide
menber is placed at an opening of branch pipe so that the | eading end of
the pipe projects into the main pipe holding the nenbers laid in the main
pi pe in the upper space of inside the main pipe, and then the 20 tenporal
fasteni ng of the expansion nmenber at the | eading end of the pipe is

rel eased it. essi Ltsel f against the inner surface of
the”br ancheoRetn s T PR RLRES (I s Pean B bE s 58% AR NFeR L 88 et or m
it into acspin@lpigwpne ahered thechaneswsHrdace & thRepbrarahpphpespl aci ng
the rear end of 25 the pipe in the lower part of the opening of branch

pi pe, andth&f@rther brhachepponahitasteni ngbdk tdnel exparstanchendesiat t he
rear end of the %i:%e s r(gl eased to make it expand pressing itself against

the i nnerm%rﬁt??léc . fg‘fj_n%e rEmch PrpeloviiE Rl thet i eanaeribiRe gui des the
orancy coOMIMHALIABRLPE,R00L 108 DragelL) 414 ensian JRODETL0Lp;he | over

part of the branch pi pe. 5 APRI L present “Tnvention ‘also

rel ates tmetied alfove desiarg bedmmurti badibar daayidrg coOMawNi ¢add Q- S@khes in
an underground pipeline, wherein conmunication cables are laid in a main
pi pe andPERKL IR arfdir i Pz ahd ruidergtbendupipenemberatoheasts one 5 or

nore brangch .pi_pes .bei rovided.in the .mai.n pipe.constructed between

i ts, chat Sebe Todd 1h REPSLATLe HeR T aRb RS & Smaectt sihotrite

hi gh- strenged bevngl engati o LRSI QR ERST 11868 HahRSBH Gridd,a quide pipe
and arranged to be slidable in the |éngthw se direction along 'each trunk
commufi catiram it emémbdr 10eingt Hemmeidn @i pe andgt havhnanch ommetdcati on

cabl e Iaiglrﬂjsqbeach branch pipe, and the branch communi cation cable and the
branch tEhsi¥nt herbEr at ke bdinfg i PAREF HRIReF9 ATt Hae FerricdnpdPet hetgui de

pi pe corrgspondi ag Ry the 8BER! NG 8T Rl 2SR REn21Y Badd 88 that
the branch communication cable and the branch tension member

are inserted in the pipe in a straight state and the expansion

15 members are contracted with their both ends fastened
temporarily and, in this state, the guide member is placed at

an opening of branch pipe so that the leading end of the pipe
projects into the main pipe holding the members laid in the main
pipe in the upper space of inside the main pipe, and then the

20 temporal fastening of the expansion member at the leading end
of the pipe is released tomake it expand pressing itself against

the inner surface of the branch pipe, and then the middle part

of the pipe is twisted to deform it into a spiral shape along

the inner surface of the branch pipe placing the rear end of

25 the pipe in the lower part of the opening of branch pipe, and
further the temporal fastening of the expansion member at the
rear end of the pipe is released tomake it expand pressing itself
against the inner surface of the branch pipe, and thus the guide
member guides the branch communication pipe and the branch

30 tension member into the lower part of the branch pipe.
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menber is slidably attached to the outer periphery of the guide 15 pipe in
the portion corresponding to an opening of branch pipe, the &AL 2005
comuni cation cable and the branch tension nenber being attached to the
portion of the guide pipe corresponding to the upper part in the branch
pi pe, 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
comuni cation cable and trunk tension nenber from said one pit to said

other pit t hrﬂ}éggzlrte@% HVBhEﬁoﬁngngDSPejﬁ%@e"g g, Itrt"1et hgov r &6 Cf‘rjfbechear t he

conmmuni cati on cable an ranch tension er fromt Ohe pi

pr edet er naeito @pEBIrNgLHf i hf aRehmphpeakAohhe:225 dWi n plal?le1 udé-§hemdg he
branch tension nmenber placed near the opening of branch pipe is pulled up
fromthe Eﬂﬁ@ﬁ?ﬂahn?n peLas®d n ppamungcaheoguq:delmrm@r leadtire copeninngiomé branch
pi pe at the g]egtl me.and drawi ng in the branch comrunication cable and

the branch ﬁaﬁﬁﬁbﬁ?peaﬁﬁﬂtﬁ%n‘apgﬁrgﬁ@fl PGS 0R tneRBEF FTE bet ween
the pists éj_smto%@sﬂnﬁa‘@@]hb(ip%rsr@éﬁ}ﬂgy}%vrlrdlé@k @RS P r}g:ﬁéé L5, 20084 merrber

substantially straight "in the uppér space of Insi mai n pi pe (%her eby

| ayi ng t Heegueete ppitpe @ Racdr Comininiwdait 081 r sablhe prothei sppermspace of
inside the main pipe, and also the branch t ensi on nenber is tensioned

bet ween t?féc%p%lhilhghéﬂhbﬁ5H@H95hp|lﬁ’é’ &n@ntgﬁél@ﬁar‘i@hlsmoﬁe s s sftrreEt ch the

branch te tantlall stral i,n the r ace i nsi de
t he brancﬁée&in%ée@t us Ii N Qh%eb?%%c%r%%%ﬁ% o ulclac%f ‘?th Upper
space of ié@dﬁ&@&@:ﬁoﬂ' Feond e A esenk dAMAMHIQR @sepekatesito the
above desc ed 10 method for |aying conmuni cation cables in an

underl§r oukel th@l pel i e pechiad ddteebraedhigonrhati ca tfiion ogbhreriterd is eidposed in

the upper, part of, the i urface of the valley part of a pipe bend
formed irP ]%) b PARER ﬁfla te}%%ré‘“ﬁpaﬁewnFﬁngﬁBhoﬁé?ﬁH@re p&d &he damnehat t ached

to the insge Of (LheeQULSL %%195 theef ¥ R90L09 +he portion of the guide

pipe corresponding to the opening of branch pipe, and a guide
member is slidably attached to the outer periphery of the guide
15 pipe in the portion corresponding to an opening of branch pipe,
the branch communication cable and the branch tension member
being attached to the portion of the guide pipe corresponding
to the upper part in the branch pipe, and after the above
provision, the guide pipe is drawn in from one pit to the other
20 pit through the main pipe thereby drawing in the trunk
communication cable and trunk tension member from said one pit
to said other pit through the main pipe and also drawing in the
branch communication cable and branch tension member from the
one pit to near the predetermined opening of branch pipe in the
25 main pipe, and then the branch tension member placed near the
opening of branch pipe is pulled up from the branch pipe box
placing the guide member in the opening of branch pipe at the
same time and drawing in the branch communication cable and the
branch tension member, and finally the trunk tension member

30 between the pits is tensioned to stretch the trunk tension
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15 fixing nmenber so that the branch communication cable is placed in the
upper part of the inner surface of the pipe bend. The present2s APRILI 2005
also relates to the above described nethod for |aying comunication cables
in an underground pipeline, wherein at | east one or nore branch pipes
branch off 20 fromthe main pipe constructed between pits in an underground
pi peline, characterized in that a high-strength | owelongation trunk
tension nenber is inserted in or attached to a guide nenber, and a |ead

string faof ). ag| SN Lop+cable | c%ggr(p LG ui de
pipe in ad?/rg}%%e%%an a tceér thg’%gé}lggtzg?&?lgeapggﬁal |%%Efﬁgnrsrgfi%h%%e, t he
gui de pi peals digpesedebry 1aMengppes gapasep Die iatsi d8chheommim @i Peody
tensioning the trunk tension nenber in the main pipe, and then when

i nst al | at$¥MLDfIN &heoRADAK cera ©n Tabheids bhéremih pdinge Radnedkded;he he

comuni catjon cable.is drawn into the branc i fromthe i de 30 pipe by
appr opr i at ety gspg&loﬁldn b HFIHY ﬁgwgﬁﬁ}%%@ep‘?%%nﬁ%g %% ]N:’ﬁfc% 2005

Wi th tshe jbr %R_dcm@bﬁ@hgﬁrbéﬁgkeqo J*aﬁe@&ﬁ%%tb_we{@zﬁﬂt'eﬁ%i%h%rﬁ@éﬁt es to
t he above described nethod for laying conmunication cables 1n an

under gr ousabsipampel 2 hey schardgtttet i zéa tppehatpade s iprovdestha ilsramgde such 5
t hat the conmmuni cation cable and/or the lead string are inserted into a
gui de pi peIRMd-BHe End o thise breéadhseprmgniisatarenceble R onie HPRRA ti on of

the gui de,pipe coryesn dékpg_%]pa@& € éng of branch pipe, and then the
eEP s lal d{| n C?‘% QEP?

gui de pi pe 1 e main pipe nd a branch comruni cation cable is

laid in branghepppescher idPembieh 4nsd aldiatdean tof cEemmBcaidQn-gall es is
needed, and when the installation of branch comruni cati on cables is needed

for he meitghodf fohe Isrvingh popesninaphdrh cadlesnmmimi eat iwnleahtesd ar e

installed,.one end of the |ead stri | aced at the opening of branch pipe
i s drawn WS Y% E%ﬁ’ﬁ@ﬁ%ﬁirﬁgel?o%naﬂ'gai{)ﬁe%bf{ﬁﬁg member 1s disposed in

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

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

slidably attached to the inside or the outside of the foregoing

15 fixing member so that the branch communication cable is placed
in the upper part of the inner surface of the pipe bend.

The present invention also relates to the above described

method for laying communication cables in an underground

pipeline, wherein at least one or more branch pipes branch off

20 from the main pipe constructed between pits in an underground

pipeline, characterized in that a high-strength low-elongation

trunk tension member is inserted in or attached to a guide member,

and a lead string for replacing a communication cable is

accommodated in the guide pipe in advance, and after the guide

25 pipe is laid in the main pipe, the guide pipe is disposed in

the upper space of inside the main pipe by tensioning the trunk

tension member in the main pipe, and then when installation of

a communication cable in a branch pipe 1s needed, the

communication cable is drawn into the branch pipe from the guide

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

12




15 end of the lead string is connected to the branch conmuni cati on cable,
and then the end of the lead string which has been taken OUtZ%F‘F‘tI-'\klE Jyoznch
pi pe box is pulled thereby |aying the branch comunication cable in the
branch pi pe through the gui de pipe. The present invention also relates to

t he above described 20 nethod for |aying comrunication cables in an
underground pipeline, in an underground pipeline, characterized in that
after communi cation cables and/or |ead strings are inserted into the guide

pi pe a”d‘9“91%m%(gr§555'5§ﬁ?$?f%5§%%ﬁ %%§ﬁ§ out outside fromthe portion

of the guide pipe corresponding to e openi ng of branch pipe, the guide
pi pe is |aidTdnR phesBBEN PrELL i SN DEANGEN 4QBHRI ¢ALI S Fallasangd aid in
branch pi pes which need installation of comunication cables, and then one
end of tieetheddistrilwy jpleacedmnatnt het bpenicadplefs birmneh pirperdgrduwden  out

to the branc i pe hox and when installation of 30 comruni cation cables are
needed fcﬁlﬁ’%e&%sth‘@frat%rﬁrzﬁﬁjcﬁnpitﬁé§ 13755 RPRYLS20051F dnafi ghch

cCoMTuRi caty : t. . I I Lcat cable is
connect od e the iRl PRhRr o dx ol R A HEL et e
string whirctv Eagieenpt gkeanubne tend dor ameh 1papesboxniysi puldiesh law ng the
branch communi cation 5 cable in the branch pipe through the guide pipe.
The preseion fenPPohianset téleaguddedeibe caivrsrfestniched ametreod for

| ayi ng co ni.cation cables, in underground , pipeline, wherein at |east
one or no?%ﬁ?&ﬁ%‘h%?%@sa“éf%h%ﬂ%? gufltd%n?i'?l%ﬁ?g#%lﬁiJﬂét(?&nlg??r%éjtlé’c? bet ween
pits in amandengreendckhupiRelding cebacackerhzgdih npthaty %"B%]‘f%}f ength
| ow- el ongation trunk tension nmenber is inserted in or attaéhe to a guide
menbdp, vdnid-h hestedik tiensodcorenbdarcats drensbbaedi ¢ agiedgdt, henguitcke pi pe

in the upper space _of inside the main pipe and also_laying the branch
comuni cathtorPEisdS e thPAnRFARF D SCHHITEIC e Fakded 15 wredeminAndi cati on

cabl e ir“%ﬁglfgékogf @Hg ﬂ%ﬁﬁbﬂrﬁﬁﬁgé %%?%High no communication cables

are installed, cone end of the lead string placed at the opening

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

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

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

The present invention also relates tc the above described

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

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

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

out to the branch pipe box and when installation of

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

13



conmmuni cation cables is needed in the rest of the branch pipes in which no
branch communi cation cables are installed, a lead string is »5aPRIEDIOS

t he gui de pipe and one end of the lead string is taken out fromthe
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 |ead
string, and the end of the lead string placed near the opening of branch
pipe is pulled thereby | aying the branch comruni cation cable in the branch

pi pe thr Oﬂﬂhwﬁbéhgé%ﬁﬁuﬁp_@g’é%én 22pThe Presgot iHé’@é‘ii&g iﬁ?nﬁ%ﬁéﬁs to

t he above described nethod for [aying conmunication ca

under gr oundmuph pesthen d¢abbn indengeatied pbpehd neclcharcact eFi 2rd i&ad hat
when drawing out the lead string placed at an opening of branch pipe to a
branch pi peTbo%, 2thencegadstf it ilsadarbripatvbchi@ehg¢es0takenheutmi n

pi pe and u is install.ed fromthe hranch 14 25 APRIL 2005 pipe
box to ongo%nékgggﬁiﬁpg{pn%?)ﬁxp%%éj%@e&n SEtDPHE'T BAG SPr T AT R CRE TR pul |
menbers atcibeeend ofie theaiBh NpPhdPesh Ayt hate thei qdylddrenber on the branch
pi pe box side is pulled to drawin the lead string to the branch pipe box.
5 The presentThenpastsieon ahsentébat@bse arale cabave ttesabbbedie svet hosh f or

| ayi ng co nigation cables in an underground _ pipeline, in_an underground
pi pel i ne TRAETATt Pz ePY I haPTPPn I grEMBUCHHET ebld S0 i RIS FOEHEGr anch

pi pe box, lead.t .S 5 PLOVY e f e.lead strin ghi has
been také%a%ut 10’E?%%%?ﬁgagp%%?%%ng9%F§ﬁgﬁggﬁ%%“§i%ﬁggsg%Fﬁgc i%é? t he

| ead tug fbehnhasednf ptphookhHgrost gl asfiviged ha dead st rdﬂ&%@ﬁn@d branch
pi pe box. The present invention further relates to the above described

net hd® f oPiPyitRy chawaniteatizend Tabhes 3 high-stdengtbumi-9Spijpeiome
characterized in that the outer, di anmeter of the conmunication cables is
subst ant i%lfllugk SGUEF P THATE of %W@qr%gﬁln or attached to a guide member,

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

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

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

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

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

19




string. The present invention also relates to the above described nethod
for laying communi cation cables in an underground 20 pi pel

characterized in that a high-strength | ow el ongati on branch p%%gggﬂLégwger
branches off fromthe guide pipe in the vicinity of the opening of branch
pi pe and slidably integrated wth the |lead string or branch conmunication
cable to lay it in the branch pipe when laying the |ead string or the
branch 25 communi cation cable in the branch pipe. The present invention

relates to. g layi ucture for l.aying _conmunicat,i cables .in an

under gr oﬁ%_?epib?_g ?%e?ﬁ%\hecehrd;f}% tlg Tast l%_‘r?eg%rcor%}'eec%ggﬁcﬁe%ﬁ?psetsmﬁ}ganph of
fromthe wRim Ppul1tonshbuet£d LRt weenopi £15e ink 1N1@iwadengrouwnd, pipel i ne,
30 characterized in that high-strength | ow el ongation tension 15 25 APRIL
2005 nentreukl aranlstyd dablbhadicsposéed piipet hexl endehik seutle@ct atraw tim
respect tq each conmuni cation cable along the trunk conmunication cable
laid in ttﬁhe ?Pa?arffp?tp‘él%ot‘? DrARIHD doRfIMSati on cable laid in each

branch pi pe &%gnﬁkegeﬁﬁifn9%€€io§ 21l the %Hp%ot@Hgié%kégﬂgggcf¥ﬁgéﬂj al ong

the trunk comrunication cable is tensioned 1n the range fromone pit to

t he ot hemgtifod hEough dyisigectheuibiat pbpe dad1ke plmcad ivhddwyrdipRer space
of inside the main pipe substantially straight thereby |aying each

comuni c IR el d1 ANt Wed@pPee usp frid ol D dhngicdd ertieedain Pipe,tand t he

branch te rSin% r{egpler %-3 csegl al on %‘hebbr anch co nication cable is
t ensi oned &t" IC¥4st et Weer® - T HY d%]eﬁ g HROBR ae Eoﬁ% &nd®Braith 5l pe box
through thepranchn Bhpend b deH aced &0r-1Ne PR nBa! bekf tdeebranch pipe
substantially straight |aying the branch comrunication cable 15 1n the
upperllspaterofhenspereihde bhbaackhpppee cEhehpr gsede pgingnthenlehsaueel at es
to the above described |aying structure of | aying conmunication cables in
an peing used for hooking or grasping the 1€ad string from a branch
pipe box.
The present invention further relates to the above described
method for laying communication cables in an underground
15 pipeline characterized in that the outer diameter of the
communication cables is substantially equal to that of the lead
string.
The present invention also relates to the above described
method for laying communication cables in an underground
20 pipeline characterized in that a high-strength low-elongation
branch tensicn member branches off from the guide pipe in the
vicinity of the opening of branch pipe and slidably integrated
with the lead string or branch communication cable to lay it
in the branch pipe when laying the lead string or the branch
25 communication cable in the branch pipe.
The present invention relates to a laying structure for
laying communicatiocn cables in an underground pipeline, wherein
at least one or more branch pipes branch off from the main pipe

constructed between pits 1in the underground pipeline,

30 characterized in that high-strength low-elongation tension
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under ground pi peline, characterized in that a guide nmenber is disposed at
an openi ng of branch pipe where the branch pipe 20 branches 034 APRIINZ00%
mai n pi pe so that the guide nmenber holds the branch tension ne#ber
changing its direction fromthe upper part in the nmain pipe to the upper
space of inside the branch pipe, and thereby the branch comunication
cable is disposed in the portion of the opening of branch pipe which
corresponds 25 to the upper part in the branch pipe. The present invention

also relate the above. described . l.aying .structure qf |ayin .

conmuni cg}t'?@%é%%b reess'i?ﬁcgig}ﬁ?yucﬁjdS Foround {blll%ée’i”rg;% rar §&F8F| }88 THR hat a
fixing merbeseds dbspesefl i Bohh@nYPALE oBar La0f ot heiRer Y facg,,0f the
val l ey 30 part of a pipe bendoforﬁed inothe graﬁch pipgf and the branch 16
25 APRI L @@@&un erst bmn neabée ilsis] i dabtieheladni noige &nderchpardranictout er

part of the fixing nenber, thereby disgosin% t he branch comunj cation
cabl e i n TPV UpLeER - b Cabr et bt d AReta JuPraseidrire hEOp: e BeAl.PPThe

present i nt. el : tpglggpv crib | ayi,ng structure of
| ayi ng co%ni%}gét]i g%lélg% I etgér?%l%ﬁ undergr gﬁ%ed)?epcﬁ peafel:jonne? C haerqacﬁreurnﬁ{zed in

that the camuncatian caal esapdnkhentansh dthdrambrye ifRokhén8Bhk pide are
di sposed in a guide pipe. 10 The present invention also relates to the

above desléh¢ lsddien pyitnghsevaktineldd thayagncphpeticée phacabl &s the an
under ground_pi haracterized in that the guide pipe is d

the upper g cer o naf dePERESEr s PrE ACscs el IS prieveritlion

vent on 5 a0t ol Are ot he Ehav e heeal b o el R SR e e 0T ayi
ying structure of 1aying
commuii catnmideabkasaimpdpe, underyedurahgi pehsnen ieharacpeatzadldng hat a
gui de ml%%e branch communication cable is tensioned at least between
the opening of branch pipe and branch pipe box through the branch
pipe to be placed in the upper part in the branch pipe
substantially straight laying the branch communication cable

15 in the upper space of inside the branch pipe.

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

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

25 to the upper part in the branch pipe.

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

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

30 part of a pipe bend formed in the branch pipe, and the branch
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accommodating a plurality of comunication cables placed in 20 parallel in
the lateral direction is laid in the main pipe and communi caps APRARDGS
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 25

under ground pi peline, characterized in that the guide pipe is laid in the
upper space of inside the main pipe and, for branch pi pes connected to

each side. C t branch co ni cation
cabl es aregﬁﬁégﬁﬁ%% i Egr%.fﬁ%éiblﬂf%e Hure ppﬁé'??b ‘FhSHggéx?%ﬁﬁ si de
of a pit @@rreﬁ@ondjlagn%o tieerhbler Pr anglrpbpes qeapneshed tg oty sides of
the main pipe. 17 25 APRIL 2005 The present invention also relates to the
above des@@ﬁﬂb@@lca*ayfimg:aéﬂrmcmrt@eoﬁppaylm@rtcmﬁnmrecahnem sabfaeseciar an

undergrougﬁ pIPe|I dcharacterlzed in that branch conmmunication cabl es
are introdutéed ?ﬁ% foregoing guide pipe 5 fromthe proxi mal sides of

each pjt symr@rer b%lsbylt%ﬁgﬁﬁﬁeﬁ%lséﬁfbél@ec hst %H% Qibb "%edgér%% nt of

the main pipe or a point ere bran Wween
subst ant i Bh¥ying hadtvesctdie priesanty indyeabnonnakseibal a&amé@ the aebpve
described 10 laying structure of |aying conmunication cables in an

under gr ou%d%rw%% Pl&@arla@re?héé‘éci:ﬁf#ﬁati I abely tb@rﬂﬂmﬁwajtctainiwabl es
are |nseré§g n a tnpular branch t ensi memher whi ch is_dispo d at | east

from an openlng FI5t SBEaeh PP B h b?a S hipePibR ahd HhEP
properties @xt@edbngthe 15 all owabl e bending radius of the branch

comuni cation cable. The present invention also relates to the above
descrlifbed | dyiengrssrott ineentidbayd hgp coimimcabl dhecaibbes das@nibed

under gr ound eline, characterized in that a guide pipe _accomvpdating
branch cg%ﬁrﬁ? atd ot Cati%es Afs dPYR6Sed PRTPRECation” cables in an

underground pipeline, characterized in that the guide pipe is

disposed in the upper space of inside the main pipe assisted

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

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

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

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

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

30  to the branch pipes connected to both sides of the main pipe.
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20 mai n pipe and the tube branches off fromthe guide pipe. The present
invention also relates to the above described [laying structusg a P
comuni cation cables in an wunderground pipeline, characterrzed I'n that
end of the tube 1is accommobdated in the guide pipe and the tube slrdably
branches 25 off fromthe outer surface of the guide pipe. The present
invention also relates to the above described laying structure of |aying
comuni cation cables in an wunderground pipeline, characterized in that a

hol di ng nmenb [ din u al o the.in | | t he .branch
pipe 30 is ﬁ%ﬁn%Q Sg?ka%ngeéﬁﬁnﬁ bﬁ(prag%ﬁ Q%@ %ﬁ? Fé?.%ﬁﬁﬁ?éi
present i mwentd onstahsa @l atgs tL@ytllﬁ.% aQ@MﬁuH%éﬁEh@ﬁd ch@YL8g sirugiure of
| ayi ng conmuni cation cables in an wunderground pipeline, characterized in
that a fividrromeret faripdidingi,ng therauberakeng the i nnest waldrafct he

branch pipe is 5 attacheg to a ge bend part formed in the branch pipe.
The prese‘gctmilqﬂ/]e?ﬁtrjo‘?fl aP EJe ra‘*{)é trgdppgd dﬁb@@ed%%@qw JRAGRRYERG ruct ure

of Iagrn@ﬁggpqngrﬁagkp a %%ﬁﬁ%5%&'@§chgﬁ_ &ﬁg@g %Oﬁgg_ﬂfthﬁgggacterrzed

in that the tube Ts e wthres o the and t he
fixing b membsflaetpeeaenmluayenp@m adfserreehtatlasptpetaﬁ Abmet
described laying structure of |aying communication cables in an

under gr outtB 4 pel§ reimkdiaral tierd rxdd Ripashdte st ubd shelubdhanttikd lhol di ng
menber i kgggd at a certain distance fromthe inner 15 wall of a branch
pipe in the vitcinity of the opening of branch pipe. The present i nvention
al so rel atesThe %B@séﬂ@vﬁng@%ié@eélsd qaéllra&e%t EHC&H%%&{EV& ad

comuni cation cables in an underground pipeline aracteri ze |n that t he
t ube 10s flaEyned 2@ afuca frdeexicll e laybhagnadenofin stat hbesscsthred am plaasti cs.
underground pipeline, characterized in that branch
communication cables are inserted in a tubular branch tension
member which is disposed at least from an opening of branch pipe
to a branch pipe box and has bending properties exceeding the
15 allowable bending radius of the branch communication cable.

The present invention also relates to the above described
laying structure of laying communication cables 1in an
underground pipeline, characterized in that a guide pipe
accommedating branch communication cables is disposed in the

20 main pipe and the tube branches off from the guide pipe.

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeline, characterized in that one end of the tube
is accommodated in the guide pipe and the tube slidably branches

26 off from the outer surface of the guide pipe.

The present invention also relates to the above described
laying structure of laying communication cables in an
underground pipeliine, characterized in that a holding member
for holding the tube along the inner wall of the branch pipe

30 is mounted at an opening of branch pipe.
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The present invention also relates to the above described |aying structure
of laying communication cables in an underground pipeline, chainpiEdop8d
in that the tube is formed of a tubular textile. 25 The present invention
relates to structural nenbers for |aying conmunication cables, and nore
specifically relates to a guide nmenber to be placed at an opening of
branch pipe, the guide nenber being characterized by having an outer

di aneter substantially equal to the inner dianmeter of the branch pipe 30

and conpri si ng, I t ing-1i I rtiaqn rt _having 19 25 APRIL
2005 a cross sé% F%ﬁ%ﬁgrgggg?kgﬁgaé%%sfhgﬁgéf%%xb%_Fu%gog?i = par ?d
proj ect i nPa gompwas thyctaond | o uslay inomebhguhisattican paplandiysligdably
supporting menbers to be laid in the main pipe, and a branch slide part

pl aced i nii¢Rrypeend pdpepdne, chreratieel ped tinstisdi dabl yimphdinbg rnembers t o
be laid in the branch pipe.. The present invention relates to structural
nmenber s f%‘?idjr%?/iﬁbe c%‘ﬁ?r%n?%%??o Tabiest noF e-Rp i F el PiPs ettt es to

a_f1xing Serbaied O PSS, L UPRSL, BT Ly Ofpd N5 JNagr, 1 s face of the

vall ey part of the pipe bend for In a branc pi pe, i Xi ng menber
char act eri zed'hey plravieng anoahet odi ket efe L sidsttanthal Ayoeguddsd©iidre i nner
di anmeter of the branch pipe and conprising an arcuate or ring-like fixing
part havi Ry a9 crssiaants ol algeinthafoBHalEatiipsl ecahdea sit dearpart

provi ded | Xi rt, the slide part sl,ida hal di n nbers to

15 be | ai%ﬁ)lenltﬁ%lj%r aﬁgﬁ%%lag.’_ T%e%ajﬁ?%ts%%z?%vé'ﬁ]t i ghXFe!t&%snggstjr%ct ur al
menbers foriddisyed ngi €oMmusbeati 08 €8kl 89143Rd MRS IPEGId 11GRl 'ﬁiﬁi%l}? gui de
pi pe to be disposed in the nmain pipe, characterized in that the gulde pipe

has a0 ermprbatiual to the length of the main pipe 20 and a pi pe shape

including at | east one _or nore, spaces continuous in the pipe |ength
direction, andS BYBPEUFdbdvSit oA biRmstgtes to the above described

laying structure of laying communication cables in an
underground pipeline, characterized in that the tube held by
the holding member is placed at a certain distance fromthe inner

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

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

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

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

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

30 and comprising an arcuate or ring-like insertion part having
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in the thickness direction in the portion corresponding to the opening of
branch pipe. The present invention relates to structural nenmbgs apRIL 2088

| ayi ng conmuni cati on cables, and nore specifically to a slack prevention
menber to be disposed in the main pipe, characterized in that the slack
prevention nmenber has an outer dianeter substantially equal to the inner
di aneter of the main pipe and has a arcuate or ring-like cross section at
| east larger than 30 a half circle, and is forned in a portion inits

I th with 20 25 APRIL 2005 at_ ] east .one or, re conca or slidab
ol a1 g ThERASECCAeh BoPEE AR hdi: s, Srba Eeehide mAsts von

rel ates to- &ty %%wrar%@%rcéﬁunﬁ@%ép}g mm*yﬁé%}ge%%%s%t%

characterized in that a guide 5 pipe has a wdth sufficient"to introduce a
pl ural it yslofddis g chapgenmiim o atdntre reallce ®ec 0 ud ds pandh & gnd On eaide branth pi pe
and its internal height is smaller than twice of the outer dianmeter of

t he branchP&arrtint £ s réaplacedia phedementivenpabh, filra Rétdedtadttes to

t he above, de i bed 0 structural nber_ for. | i ng co ni.cati on cabl es,
30 e SRR P ot A B AL THD A {00 MBS BT, DT carly

characterize _ at” I'east ‘one” or hore p: _ _
partitioni ng Thie griddseiitor rRfentthergWide Hiipe d Mo uSeatd 10 & Prw ded.
The present invention relates to the above described 15 structural nenber
for | ayi nggxciommemiuaiiigatdall esblesharat ertez edeby fhawiihy ae tatads Sta uct ur e

in which a gui de pi has an inner pipe for inserting trunk comrunication
cables td %exllréﬁ d“eg)“ﬁj?%et%ﬂ?en MiFEQnd I OHRRCHIFE T G iR br anch

communi cab | 0, &ablieenkoy e L oith 4 o%afeneb%f%ﬁ&*beq}cp%r&@% OH! £ 20 Pe
g a sufficient w dt t o accommbdat e urality o ranc
commuoi calid, chblEikicar hespendinag A cedchdbanak ipgpeout Ehelpneset
invention further relates to the above descri bed
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 circie and a slide part provided
on the fixing part, the slide part slidably holding members to
15 be laid in the branch pipe.

The present invention relates to structural members for
laying communication cables, and more specifically to a guide
pipe to be disposed in the main pipe, characterized in that the
guide pipe has & length equal to the length of the main pipe

20 andapipe shape including at least one or more spaces continuous
in the pipe length direction, and is provided with an opening
in the thickness direction in the portion corresponding to the
cpening of branch pipe.

The present invention relates to structural members for

25 laying communication cables, and more specifically to a slack
preventionmember to be disposed in the main pipe, characterized
in that the slack prevention member has an outer diameter
substantially equal to the inner diameter of the main pipe and

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

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

20



structural nmenber for |aying communication cables, characterized in that
the outer pipe is provided with at | east 25 one or nore partﬁ%h@mglm
for vertically partitioning its cross section and the hei ght of the
partitioned sections is snaller than twice of the outer dianeter of the
branch comunication cable. 30 [ BRIEF DESCRI PTI ON OF DRAW NGS] 21 25 APRIL
2005 FIG 1 is a longitudinal md-section viewto show a state that a
pulling rope is inserted in a sewer pipeline. FIG 2 is a transverse

sectional _vie 0 installatio condi t.ipon.of branch pipe in a
sewer pi p%‘?ilnéé%étg O%:%Gyrgﬁ%%%\%’%éz R go]f hsg‘{]l ar’?%bt}ﬁocléﬁnﬂ gg‘? r&‘%ﬁkﬁ%rﬁ s bound
to a tenstenoderhed iM PR tnafh Gigeshows (a) a perspective view and (b)
its enlarged transverse sectional view of a pipe-shaped tension nmenber
with opticalTHe lpgrescathl esiviemseéonedeflbérei ho A0sELGtbras penispectéve Vi ew
to show a state that an optical fiber cable is installed in a tension

nmenber wi tHY R U-SHEPE G 0 £EPbLESNang| e ¢ ke Bl I9A AV ERGE dertidal view
to shgw te, d bcal fd ber . re iknstal.led in tension
morbers Wi 1 B T OTR e G Cedt big R PR EpRtr ) £ T Shape
in (b) . &hffurdicst bopesailest byervbpvhl Onghoweachtigt&ndhati JeeAgHON 5 Members
formed of rigid bodies are connected with a connecting nenber. FIG 8 is a
| ongi t udi Fateral dediahdn 1vi appl besHdwratytigeeo f 20 hat eredisioataenpbers are

t ensi onedtkiln a_sewer ipeline.. FIG l9 is a longitudinal md-section view
to show a &F at &Y Hat IptiEalot it Cabl e and a tension menber are

i( g)serA t Zdl i lng Toh b E€e Pt BBvehk Conlli ShWS L1 2RS¥ ¥SEn S EBLVANR dakelL fl ong

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

15 structural member for laying communication cabkles,

characterized by having a dual structure in which a guide pipe

has an inner pipe for inserting trunk communication cables to

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

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

20 pipe having a sufficient width to accommodate a plurality of

branch communication cables corresponding to each branch pipe.

The present invention further relates to the above described

structural member for laying communiication cables,

characterized in that the outer pipe is provided with at least

26 one or more partition plates for vertically partiticning its

cross section and the height of the partitioned sections is

smaller than twice of the outer diameter of the branch

communication cable.

30 [BRIEF DESCRIPTION OF DRAWINGS]
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25 and (b) B-Blinein FIG 9. FIG 11 is a transverse sectional viewto
show a state that a netal ring is fitted into the inner surf28ARRILPO0E N
pipe as a slack prevention nmenber. FIG 12 is a transverse sectional view
to show a state that 30 a FRP nenber is fitted into the inner surface of a
mai n pipe 22 25 APRIL 2005 as a slack prevention nenber. FIG 13 is a

| ongi tudi nal md-section viewto show a state that a guide nenber is
fitted into an opening of branch pipe. FIG 14 is a bottomview of the

openi ng of brianch piiReai Nondi Fh& ndB mfd Gedd di$ A RELSPERLIVE #%\E"éto show
a T-shape guide nmenber fitted into an opening of branch pipe. 16 is a
| ongi t udi Padt nkdpsetinonrupewt $ oishentad siate séhat ®ifdexidl e shape
retaining pipe is_ inserted in a branch 10 pipe. FIG 17 is a |ongitudi nal
i d- section Vildw £dSshéwrasvesserwiornakvace tof shesant imyrahatiaxi bl e

h t al ning. - pi i i in FIG 16. FIG 18 is a
tsr :gg\,;?sg’@%%?}%ﬁ;‘ﬁfv‘%‘ Q%NP?%Q@H%J\;&?%C{S]? galfl gse?‘“lﬁ% pjl%effrp%pti cal f: ber cabl e

and tension rEmhes ahewgUhdedat® @bt QRERPIA RN Braach.phpe by dilliing a
gui de nmenber into the opening of branch pipe, wherein (a) the guide nenber
i s di sposed & ntemeionpgesniper ofn wanch pi pe, and (b) a tubular rotary part
is rotated tE(} uide the cable to the | ower part of the opening of branch

20 pipe. FIG i‘s SBO¥&r dpécti YETIPEGF VSt FeCHurle Hehblers iantaxged 18 to
show the stataper (ke dnde; gphes ) e dispased JJiNG ,opentng af branch
pi pe, and (b) the tubular rotary part 'has bee rotated. is a
transver septserd 1 ofidbe vi @vip 1as shove et sd attes tdiat .

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

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

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

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

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

20 that tension members are 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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a curable fixing nenber is nounted inside the guide nenber in FIG 18.
FIG 21 is transverse sectional views to show an exanple in j hRe
body formed by rolling up a plate nenber in a 30 spiral forn#%pﬁslgglagg

t he gui de nenber and (a) shows a state 23 25 APRIL 2005 that the guide
menber is placed in the opening of branch pipe and (b) shows a state that
the pipe body is twisted. FIG 22 is a transverse sectional viewto show a
state that a pipe is nmounted in an opening of branch pipe as the guide 5
menber. FIG 23 is a perspective sectional view of the pipe as the guide
member i FI3G ALk MISVIL I F9OSIsver se sectional view to show a state

that —a pi pe;‘ﬁ'ilg}.gﬁ)z‘gsaﬁsh%gﬁ[{g% 1%1‘&933&5151% %%Qfﬁiossﬁlé d, ag die iﬁo

gui de nmenber i's"a perspective view o show the g e nemnber

FIG 24, ot @hushewseabstal e peftse i_mwmhn@ﬁ@ﬂihaeg@r@ftim gifpdar anch
pi pe and (b) shows a state after mounting on the opening of branch pipe.

15 FIG 26 i $i&.géAetal aSohicimmt iviiaw oW tbeshpanangt hérbrandodiimentinof
opti C%| fiber ]ﬁbl e laying structure according to the present invention.
FIG 27 dhidws afr exanpl e of a guide pipe and an optical fiber cable fitted

e e G 0020 R 2R A .00 PSRl IE el o R
laid in fiheappiarcspaceomnimsicde dhedir gigle .pi pe. FIG 29 shows an
exanpl e of the slack prevention nenber. FIG 30 shows an fixing nmenber for
fixing an opfi€al 1fiber l25gésbréngs nhdrserel optiiay thi bhevcasit@tis | aid
'n the upper, pardh Of hie HAR8r 8ULERER,Oh1 08 Yol | ¥ PRY Y 0T, 3. RIRS Pend.
10  pipe.
FIG. 17 is a longitudinal mid-section view to show.an
cperational state of inserting the flexible shape retaining
pipe into the branch pipe in FIG. 16.
FIG. 18 is a transverse sectional view to show a state that
15 an optical fiber cable and tension member are guided to an
opening of branch pipe by fitting a guide member intc the cpening
of branch pipe, wherein (a) the guide member is disposed in the
opening of branch pipe, and (b} a tubular rotary part is rotated
te guide the cable to the lower part cof the opening of branch
20 pipe.
FIG. 19 is a perspective view of the guide member in FIG.
18 to show the states: (a) the guide member is disposed in the
opening cf branch pipe, and (b) the tubular rotary part has been
rotated.
25 FIG. 20 is a transverse secticnal view to show a state that
a curable fixing member is mounted inside the guide member in
FIG. 18.
FIG. 21 is transverse sectional views to show an example

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

30 spiral form is used as the guide member and (a) shows a state
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FIG 31 shows a sectional viewto show an enbodi nent of the guide pipe.
FIG 32 shows an exanple of the jigs for pulling a tension 325 ARRIEr20054
25 APRIL 2005 FIG 33 shows an exanple of the jigs to be used for placing
the guide nenbers. FIG 34 is a general schematic view to show anot her
enbodi ment of optical fiber cable laying structure according 5 to the
present invention. FIG 35 is perspective view to show anot her exanple of a
gui de nmenber for guiding an optical fiber cable so that the optical fiber

cable is {@h# tiHk G APRERHRAT § i P3idedt e dHARR RIPE s BPaLE&r@a;f&ge shows

(a) a perspective view and (b) its enlarged transverse section ew of a
pi pe- shapeudt énsi smowendestat ¢ hthapt tical p fpdascdabl estwinsiesd ed t herei n.

FIG 37 is a diagranmtic view to show an exanple of a layout of the

under ground pFiyfel Fhet¥ & AFRR§VESSENR Blekorbadiarehe. shaw aFstateghat a

erspecti t] i 0 I de. pi pe-or_anot her enbodi.nent for
(F:)omrgni ca%%%%a%%%%ﬁ%%v Jf%l%%?‘%%gf]or%t%%q%rr%%%htp%%%eﬁi r BE®39 is a
schen®t i cnatiteyr £ 0 show an exanple of the nethod for |aying a comrunication
cable in a guide pipe; (a) is a 20 sectional view and (b) is a top view
FIG 40 a sedtimnadB vk ewpes sgisowirsssaréivhal gledeohitpespiprdas the

communi cation cables are d in an underground pipeline. FIG 41 shows a
state thaqujagegd?%%b%?p]eniéﬁﬂi s%%sed in the upper space of inside the guide

pipe. 25 Fl Gerd? bg & REESRACLLYEoVlEM {3 S1QU AN, STH0M) TBDLOF 3, Qui de
pi pe connecting to be use en [aying gui de pipes 'skipping some nmanhol es.
a pipe with expansion members fixed at its ends is used as the

10 guide member.

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

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

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

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

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

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

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

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

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

30 member.
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FIG 43 is a sectional viewto show a guide pi pe or another enbodi nent.

FIG 44 is a sectional view to show a guide pi pe or another 2
2005 enbodinment. FIG 45 is a schematic view to explain the %ef&ERSEBThbS

i nserting comruni cation cables or others into guide pipes. FIG 46 is a
schematic view to show an enbodi nent of the 5 cable arrangenent such as
communi 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 hol ds a gui d e_and.conmuni catign_cables. FIG 48
is a per spectFl §e"3§eﬁm‘~b‘3 §fo ﬁmgfﬁt%]?ttﬁﬁt 1198 QhrulEest fon 259 are

laid in fixing member is used in a branch pipe which
branches o}#? %lgirﬁot e nal?sn pipe. FIG 49 is a perspective view to show a
state that arIcomaui ¢atidngeablalbranchesiof f vieoms gshde pimeghdd G 50
is a perspective view to show a state that_a 15 communication cable

br anches @ffodimsmnta Juiond igige fitherudrhge b bkrmchifr oot amiagiding an
enbodi.ne Fl G ective view to show a state that a

commuAi canctcf o' éb’fesei%tselrr{) SqDJT?na tube branches off froma guide pipe. 20

FIG 52 is agjer, SQ%CEBV§e¥b§@b£9véh9¥\éﬁ 86 al ok halothe £ UUBMHIGALJOR, cabl e
branches off froma guide pipe including a branching nenber, which is

anot her eybicth menthe|fGr SRiidiray per sne:csiaaﬁe Mikesar tcmlzs'l}eowcart(bta}terthe
enbodi ment of the arrangenent _of guide pipes and comruni cati on cables in
25 a qui d@tﬁi‘iﬁel e P& 7P+ Jtsnéabide]s%ﬁ@el ARRRE IRAT L FPaldsatihe pérshect i ve
view to ﬁ%oa% an enbodi nent of a fixing nenber for |aying conmunication
cables a hers in the upper space of inside the branch pipe.

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

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

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

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

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

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

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

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

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

30 FIG. 44 is a sectional view to show a guide pipe or another

25
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FIG 55 is a cross-sectional view to show an exanple of 30 conmmuni cation
cables. 26 25 APRIL 2005 FIG 56 is a cross-sectional view tézgwlﬂrmos
exanple of a ribbon fiber used for conmunication cables. FlI I's a
cross-sectional view to show anot her exanple of communication cables. 5
FIG 58 is a cross-sectional viewto show still another exanple of

comuni cation cables. [DESCRI PTION OF SYMBOLS] P guide nenber (holding
menber) 10 Q fixing nmenber (holding nenber) 1 underground pipeline, nain
pi pe 2, g’mb &lﬂgl et4, 5 branch pipe 6, 7 opening of branch pipe 158, 9
branch pi pe box ?L%,'ll, 12 pull menber 13 partition plate 14 inner pipe

15 space 20 Y6rchrapshigonrunigatdon: cabke 17 branch, | ead ﬁntertih%@ 18 openi ng
part 19a, 19b lead tug 20 trunk optical fiber cable (trunk comrunication
cable) 2bn2drtegbcamchndpiticat datbss oabl @t {dranolt € oy gaitdeon.  cabl e)
Fz)g.r tspace par tFI%O.’ 4361istj yalt nsg]cgetrrﬁallglzgc \?jflemtr eglgls?lglov\gea\tlrll Ceerti_‘r:;:)’ood:'flrrzll-ena}:r Coufattehef X ng
5 cable arrangement such as communication cables in the guide pipe
in a case in which the distances between manholes are large.
FIG. 47 is a perspective view to show a state that a guide
member holds a guide pipe and communication cables.
FIG. 48 1is 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 1is a perspective view to show a state that a
communication cable branches coff from a guide pipe.
FIG. 50 1s a perspective view to show a state that a
156 communication cable branches off from a guide pipe including
a branching tool which is an embodiment.
FIG. 51 is a perspective view to show a state that a
communication cable inserted in a tube branches off from a guide
pipe.
20 FIG. 52 1is a perspective view to show a state that a
communication cable branches off from a guide pipe including
a branching member, which is another embodiment.
FIG. 53 is a perspective view to show another embodiment
of the arrangement of guide pipes and communication cables in
25 a gulde pipe relating to the present invention.
FIG. 54 is perspective view to show an embodiment of a fixing
member for laying communication cables and others in the upper
space of inside the branch pipe.

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

30 communication cables.
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27 25 APRIL 2005 42 tapered face 43 slide part 44 arcuate fixing part 45
gui de pipe 5 50, 52 slack prevention member 55 slack prevent3®RpiE[Rp556
arcuate fixing part 60, 65 guide nenber 70 flexible shape retalnlng pi pe
10 80 gui de nenber 81 tubular main part 82 tubular rotary part 83 trunk
slide part 84 support part 15 85 branch slide part 86 curable fixing nenber
87 plate nenber 88 pipe body 89 seal nenber 20 90 pipe 91, 92 expansion
menber 102 trunk slide part 103 branch slide part 104 insertion part 25
111 gui de plpe 112 outer pe 121 trunk tension nenber 122 thin |ead
string 123 tr Jﬁ%‘ﬁ%ﬁéssﬁr¢¥ﬁﬁ%Kﬁ%%ﬁliﬁﬁhé”éﬁhdﬁiﬁhéﬁnﬁéc?ﬁﬁﬁpkﬁﬁ%%ﬁ128

ribbon fiber used for communication cables.
FIG. 57 is a cross-sectional view to show another example
of communication cables.
b FIG. 58 is a cross-sectional view to show still another

example of communication cables.

[DESCRIPTION OF SYMBOLS]

P guide member (holding member)

10 Q fixing member (holding member)
1 underground pipeline, main pipe
2, 3 manhole
4, 5 branch pipe
6, 7 opening of branch pipe
15 8, 9 branch pipe box
10, 11, 12 pull member
13 partition plate
14 inner pipe
15 space
20 16 branch communication cable
17 branch lead string
18 opening part
1%a, 19 lead tug
20 trunk optical fiber cable (trunk communication cable)
2h 21, 22 branch optical fiber cable (branch communication
cable)
28 space par:
30, 31 tying string
34 tension device
30 41 arcuate fixing part
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25 APRIL 2005 128 trunk comuni cation cable 212 branchi ng nenber 216 branch

teni son nenber 218 opening part 5 231 trunk slide part 232 @?ﬁﬂL 1
part 241 arcuate fixing part [Enbodi mnents of the Invention] %% hesidoq"e

enbodi ments of the present invention will be described belowreferring to
the drawings. In the follow ng description, it is assunmed that underground
pi pelines 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 ar%215tn§érg&rgctly attached to the inner surface of the

under ground “pi pé e~ “Potent i al applications include all kinds of

under ground pizpekings %ggﬁ as gas pipelines laid by steel pipes, water
supply pipelines laid by cast iron pipes, stormdrain pipelines, and power
cabl e pi pel i A4ds. alheattheéikbnegoany 20 pipelines are not provided with
manhol es mhicg are . an existing pit, it is possible to utilize the present

i nvention by *% ng¥4f®i R§PE new pit. The branch pipe in the present

inventi on meganss3 |later '%4§§gﬁﬁ§Qﬁﬁ Qﬁﬁxﬂjpeline. FIG 1 shows a sewer

pi pel ine as an’exanpl'e o erground pipeline, the nuneral 1

denotes a maiB pspeckfpievsewesadeewboe | aid between a manhole 2 and
anot her manhole 3. Branch pipes 4, 5 branch off fromthe upper side of the
main  pi pe 1°&t &heuapenfhgsnafpdrnch 6, 7, and the branch pipes 4, 5 are

connected to Bragﬁh BLpg boxes 8, 9 for individual 30 househol ds (not
shown). 29 28V APRPL 1ly main pipes are laid at a depth of

several meteny riexible shape retaining pipe

10 80 guide member
81 tubular main part
82 tubular rotary part
83 trunk slide part
84 support part

15 85 branch slide part
86 curable fixing member
87 plate member
88 pipe body
89 seal member

20 90 pipe
91, 92 expansion member
102 trunk slide part
103 branch slide part
104 insertion part

25 1i1 guide pipe
112 outer pipe
121 trunk tension member
122 thin lead string
123 trunk lead string

30 127 guide conduit connecting member
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along the road, and as shown in FIG 2, the openings of branch pipe 6, 7
are formed on the main pipe 1 in an upwardly slanting di reCtiQ?cPﬂiEGZOOS
branch pipes 4, 5 ascend at a steep angle from5 the openings of branch
pipe 6, 7 and then change their directions near the earth's surface
connecting to the branch pipe boxes 8, 9 at a gentle angle. Wen |aying 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 tggaﬁggk e nungrkca .data TCh as the di stance between the
manhol e 2 and % h& HEnRSTRI3FEhdPB ﬁﬁé Be other manhol es between theny,

the distances bgturenithhensRpbel e 2 and the openings of branch pipe 6, 7,
and the |l engths and dianeters of the branch pipes 4, 5. 15 If there are

obst acl es (adlénprehchotealison peobeusi on of a branch pipe into the main
pi pe) and others within a pipeline, they are taken out by a machine
speci fical | y <désPHRBY"EoPRERDVE obstacl es (not shown and, for exanple,

descrizbed i nJR, - ) that they will not hinder the |aying of
opticgl fibeg%cagkggé %%gggcggangly in the present invention, pull nenbers

10, 11, 12 ae bpshahl edifieoputhe manhole 2 to the other manhole 3 and to
the branch pi pe boxes 8, 9. The known nethods of this installation include
a met hod of tddkenguatei giginenbertsuch as a wire, a method of flying a
parachute-1like drawing tool by 25 an air pressure, and a method of
connecting to a self-propelling vehicle inside the pipe, and these known

met hods m@mﬁgafﬁgﬁg§mbfa§hﬂgﬁgﬁ%“a§%§$othe di stances are neasured fromthe

manhole 2 to the other man t he branch pi pe boxes 8, 9 via the
brand@ pi pe T3@ dnmbdSdimadtspif cale prbeentablesm2lhn 211122 alasdrigpar ed 30
25 APRIL 2005 corresponding to the distances. Then, based on the survey
resul ts, RN ERGERE 18E &%ghaﬁnwngs- In the following description,

it is assumed that underground pipelines are a sewer pipeline,

but the present invention imposes no limitations on the kinds

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

15 not directly attached to the inner surface of the underground

pipeline. Potential applications include all kinds of

underground pipelines such as gas pipelines laid by steel pipes,

water supply pipelines laid by cast iron pipes, storm drain

pipelines, and power cable pipelines. When the foregoing

20 pipelines are not provided with manholes which are an existing

pit, it is possible to utilize the present invention by

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

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

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

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

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

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

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

30 households (not shown).
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fiber cables 20, 21, 22 and tension nenbers 25, 26, 27 are determ ned and
they are slidably conbined. This work can be 5 conducted eit$ehpt dt05
factory or at the work site. The tension nenbers 25, 26, 27 are made of a
hi gh-strength | ow elongation material and they extend parallel with the
optical fiber cables 20, 21, 22 so that the tension nenbers 25, 26, 27 and
the optical fiber cables 20, 21, 22 are easily novable 10 with each other
in the lengthwi se direction. The optical fiber cables 20, 21, 22 nay be
conpri sed oprtherlépnnumications cabl. s.tFor tggkt nsi on nﬁnbers 25, 26,
27, of whi ch SXamsey AFd" BH3wn 457 FrREY 3t 216kgat 84 TeRBE?§ SUcH Sis
ropes, stamg@,u@%a%él Bekt §s IMGien ofn hizgh-st rtﬁ%%@?bg%@@m%amf' ber s

such as pol y-par a- phenyl ene- benzo- bi s-oxazol e (P I bers, aramd fibers,
car bon fibers,6,nmétate fidieres) candhglmesisn bilper $ imaynbepwasddy slhentojpid cal
fiber cables 20, 21, 22 are placed in parallel, 20 in a state having

certain sthekCti®in (The PEABFBrP Hefbehs 2285Ceng ab 7 ghageBorhIbe {48 ar e
g DA o ap o P \ oon Y
O AL Y SN0 T O 0L VR 80 P

opti cal t'ensi on ,

tied by negns e dawitly Stirfase3@ohnerebynghebnghsopbined ptd soms
clearance in 25 part, and the optical fiber cables 20, 21, 22 is configured

to be sl¥gh?lat|angertihamdale tension nenbers 25, 26, 27 so that both

are slidable to each,other in_ the | engthw direction on  the whole. In
FIG 3, a br 8XIPEn3 et 2l flgveore qaif’g 't &4EPht ot RSO RS KRR pi pe 5

is tied toh@ N iteNsi QRaMBADSLs 25 4dy the 5‘,“3%!8 o 2R @Eﬂ&ﬁ%@)@q pe 1
with a tying string 31 at a position corresponding to n openi ng of branch
pi pe 1D i ncdthbegredre piped L. aYbebnapeangadwinht bi vnannera the densien nenber
25 can benumerical data such as the distance between the manhole 2 and
the manhole 3 (there may be other manholes between them), the
distances between the manhole 2 and the openings of branch pipe
6, 7, and the lengths and diameters of the branch pipes 4, 5.
15 If there are obstacles (a lump of mortar, a protrusion of a branch
pipe intec the main pipe) and others within a pipeline, they are
taken out by a machine specifically designed to remove obstacles
(not shown and, for example, described in JP, U, 4-32808) so
that they will not hinder the laying of optical fiber cables.
20 Accordingly in the present invention, pull members 10, 11,
12 are installed from the manhole 2 to the other manhole 3 and
to the branch pipe boxes 8, 9. The known methods of this
installation include a method of tucking a rigid member such
as a wire, a methoed of flying a parachute-like drawing tool by
25 anair pressure, and a method of connecting to a self-propelling
vehicle inside the pipe, and these known nethods may be adopted
as needed.
Also the distances are measured from the manhole 2 to the other

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

30 4, 5, and optical fiber cables 20, 21, 22 are prepared
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hauled in toward the branch pipe 5 at the opening of branch pipe 5 7 by
tensioning the tension nmenber 27 fromthe branch pipe box 9 234 APRIEV0HS
the optical fiber cable in a sewer pipeline, and thus it beconmes possible
to pull the optical fiber cable 20 to the upper space of inside the main
pipe 1 in an internediate portion of the main pipe 1 thereby |laying the
optical fiber cable 10 20 in the main pipe 1 preventing it from further

| oosening. FIG 4 shows anot her enbodi ment of a structure in which
tensi on nenbers 25,. 26, 27 are slidablgl unified with optical fiber cables

20, 21, Z2FTTHETENSG O Merberd S5 a¥ES 27 have a pipe structure and the
optical fiberpeable,20 oﬁlt,(hbe)zguiﬁeylrfés%lit@ébﬁﬂe hasgfhed ¢ PhEhg densi on

nmenber 25, 26, 27. FIG is an enlarged transverse sectional view, the
t ensi on niertxer sc@ble26202728F e2f oandd tehsdcnemambpirpe 235 2BGh 27asarsd ai nl ess
steel pipe whose outer surface is _coated with an anti-corrosion resin

coating. d9isigeine and Ahgy s lidebduocenpéngpti cBELS iverk @l & 20, 21,

22 fornme pt 4 i s 23..an 0s ter syrface is coated with
5 dccgiq%%‘@ecg él%r Jﬂ g:ﬁ{eedga}cnﬁord% \r’]}gr r?gct %lllle oLk S1

aresin co 477 are ins pi pe ie optical fiber
cable ismat dddditrd dnddies - o e crble apdiotdrers tRes afropfdrcal

fi ber cables such as a four-core cable and others nay be used. 2

Conf i gur iy teheongaieroni maeeeiabf anke tretval expiged 3atalbel Watgerthehan t he
outer di aneter of ssible to

make t he %‘iji%%l]f f@%%%rgg%%ﬁgggzszl)?%rz1%3?1“3?235581511“%%8%%#@%&%% #° pi pe 35.
T eLatagt 00 g e el e et el 10 i,
di r edi orwidh 25cARRI e 2005t thy lembeddiirg ditarendary Miegbpsicenagtiber
| ow- el ongation fibers wthin the coating. FIGS. 5 to 7 shows still another
enbodi merfi2Resvd &h alt rdakmayeRsi eAmRERBEA 294 ot heie graimnngiqed ipniss
sl i dably Cucjlglfése_d with
For the tension members 25, 26, 27, of which examples are
shown in FIG. 3, elongated members such as rcpes, strings, and
15 belts, made of high-strength low-elongation fibers such as
poly-para-phenylene-benzo-bis-oxazcle (POB) fibers, aramid
fibers, carbon fibers, metal fibers, and glass fibers may be
used.
The optical fiber cables 20, 21, 22 are placed in parallel,
20 in a state having certain slack, with the tension members 25,
26, 27 and both of them are tied in part with tying strings 30.
Thus, in this configuration, the optical fiber cables 20,
21, 22 and the tension members 25, 26, 27 are tied by means of
tying strings 30 thereby being combined with some clearance in
25 part, and the optical fiber cables 20, 21, 22 is configured to
be slightly longer than the tension members 25, 26, 27 so that
both are slidable to each other in the lengthwise direction on
the whole.

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

30 a branch pipe 5 is tied to a trunk tension member 25 in the main
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5 the optical fiber cables 20, 21, 22 to be inserted in the nain pipe 1.
Only one optical fiber cable is shown in the figures, but in25a&PRILY2005
plurality of cables are provided depending on the nunber of the branch
pipes 4, 5. FIG 5 shows a trunk tension member 25 having a U-shaped 10
cross section formed of a rigid material such as stainless steel or FRP,
and the optical fiber cables 20, 21, 22 are placed in the space 28 inside
the menber. FIG 6 shows enbodi nents of different cross sections; FIG 6

a) showspapsubskant ialdyng shan r0s$ seghikop;and s b) shows a
guéstantigl 3 VVshapéﬁ1%¥o¥% sec?ﬁ%%} I% ?hg spgégﬂzﬁg%?%eégﬂ&g?éséo
section, anecppbigal ofibeanclabbep@07 24,tR2 masnpbasediin FIG 6 (a) and
two cables in FIG 6 (b). The cross section of the trunk tension nmenber 25
is not |im t"EFH §TEREISAapRst o WaNe R EBe Senpton nailtemAy candse 20

section hayi 0 to, one dirrection, into which optical fiber
cabl es ar}gé{%{jg%gél,s‘[}gmﬁgfagcu %)igggnggrpjt%% “of <Rt bp?ﬂ%@ﬂt?%ﬁ?af—‘f: PShows a
state d n Weh ehaQ ol waks he Nsd:08y Sk el 257 §£§mW%%ta%@hLEEQE%§e wi th
a ring connection nenber 29. 25 Since the trunk tension nenber 25 is a

rigid body ad-desevibedlabowe iceiefileagtdaite dh zamweer plpaghhe) radd om t he

hol es 3is limted. Therefore, to |lay a tension nenber 25 across the
aﬁg|g ?en %S6ﬂ:§ﬁ§oW§anB§§%b§? §¢ Bud InEheseRFica b Fidien §abéRg20trunk

t [ e . h i QF s.in. .30 the main pipe
1632:28 t he ?%ﬁ%%é?%ﬁﬁgﬁe EP %g% %§%2@S%§R?Ep§8325é|%§ ﬁn%ﬁﬁﬁﬁééfEﬁructure
in which pdet ook tlenskan pgrberche rdh yhaxy gy a hsubst andi &k bk rahaped,

V-shaped, or Wshaped cross section open to one direction shown in FIG 5
or 6 ¥re 2onhrcll man rpipe| oswek it it i dal £ shapaiddme ctdaremerher 29

covering 5 tﬂ%.oge%k%%rst ‘another embediment 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. The optical fiber cable
is not limited to the two-core cable and other types of cptical
fiber cables such as a four-core cable and others may be used.
25 Configuring the inner diameter of the metal piple 35 to be
larger than the outer diameter of the optical fiber cables 20,
21, 22 it is possible to make the optical fiber cables 20, 21,
22 be slidable in the metal pipe 35. The metal pipe 35 is
preferably flexible and bendable. Also the anti-corrosion

30  coating 36 is preferably reinforced in the lengthwise direction
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In this structure, placing the connection menber 29 at a position
corresponding to the opening of branch pipe 6 in the main pifgapRiplRs t
possi ble to make the branch optical fiber cable 21 and the branch ensi on
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
pipe 4. Thus it also becones possible to lay the trunk optical fiber cable
20 in the main pipe 1 preventing it fron1|oosening by applying tension on

the branch tension nenber 26 fromthe branch e 15 box 8 in a simlar
manner a§“fﬁnﬁﬁﬁkEé§bféﬂaﬁﬁétﬁyﬁnﬁlgﬁrFﬁﬁengih 199?#?&033ﬁ#¥§ﬁéby
haul i ng i t n menber 25 toward the opening of branch pipe
6. Now ex p ana ﬂ%ﬁ§§Fffﬂ%{ ‘made referring to FIGS. 2 and 8. |In the manhol e

2, each opticakshiben cadl®@20t121, ardA s shbdablnt20h ¢oRkhngd Midih a
correspondi ng tension nmenber 25, 26, 27 respectively and then one end of
t he puII‘M@Hﬁ@Hlﬂ@mbPI 292ipsthegrriscirega @ an ehitdabl pavhl fimdivdrimenber
25, 2 7. The e _optical fiber. cables_. 20, .21, 22 and the tension
menbe éﬂhezéptﬁaﬁ PPRECTTR LQMOU ?ﬁe i o epénfeéﬁﬁgth% Hramnn 25

pi pes 4, &byt akbﬂﬂy%ébfb?t‘itctﬁr fgﬂgroéa}gf‘&rlso‘étl}lowﬁemeg dGightes)? from

t he nanhole 3, and each pi pe box 8, 9, an t he ot of" each
t ensi on renbem 2%2126,y,2% plerbaken 0ﬂtcabne$fEménﬁﬁuﬁxﬁéhéﬂ@idﬂ@&n@ranch
pi pe boxes 8, 9. In this state, first, one end of each tension nenber 25,
30 26, 270 Fhhd ol Thes Fiansh lf»ylﬁei%‘]ng Yreans such as an anchor 34 25

APRI L 2005 4 nd th n . the pthe nds. of th 26, 27
% EOWS Qrunfc

n nenber
are pulled by a mnna ap neans suc enﬁl%Pt% %? Q%% %ﬂ?@%fbla@ #P5%h t he

manhabe 3k geet%ﬁmnmcp@f@pﬁglé,ma%éﬂearlegmch%rgss@amgesg he deansi on
nmenbers 25, 26, 27. This state is Shown in FIG 5 8. As the tension device

34, for exanfife, aadt ehsi opt dewl ceibaonsiisitdn @ 06f 2& d22rwe ndlaverrldin wi nch
pai red “‘tﬁa%£§¥§<28 inside the member.
FIG. 6 shows embodiments of different cross sections; FIG.
6 {a) shows a substantially V-shaped cross section and FIG. 6
15 (b) shows a2 substantially W-sheaped cross section. In the space
28 of each cross section, one optical fiber cable 20, 21, 22
is placed in FIG. & {a) and twc cables in FIG. 6 (b).
The cross section of the trunk tension member 25 is not
limited to the shapes shown in FIGS. 5 and 6, but any cross
20 section having a space 28 open to one direction, into which
optical fiber cables are placed, will suffice for the present
invention.
FFIG. 7 shows a state in which two trunk tension members 25
are connected lengthwise with a ring connection member 29.
26 Since the trunk tension member 25 is a rigid body as described
above, the length which can be brought in from the manholes 2,
3 is limited. Therefore, to lay a tension member 25 across the
whole length of the main pipe 1, it is necessary to form a long

trunk tension member 25 by connecting short tension members in

30 the main pipe 1 using the connection member 29.
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turn buckle, or the like is used. The placenent position of the tension
device 34 is preferably at the sane | evel as the upper side Ab@ﬁL@%b@
pipe 10 1 or higher than that at least in the nmanhole 3 so that the
tensi on nenbers 25, 26, 27 can be stretched straight in the upper space of
i nside the underground pipeline when they are tensioned. In FIG 8, the
optical fiber cables 20, 21, 22 are omtted by way of sinplification; the
optical fiber cables 20, 21, 22 15 are slidably conbined with the tension
menbers 25, 26, 27 as described so far, ni t he tension

,Vﬁen tensionin
menbers 25, 2688-27,5097% & SHFPAHYEY CUERIERETY T ERSPENT FLS EPPINEPSH y on

t he tensi - k t epsi.Qnj t opt, i i cabl es
20 20, 212,)5] Bi‘%gg?‘{t‘ [‘%‘clé E‘F‘F‘?fl??ﬁz%’ lts %&*%%%CFJEE%%EQ% Cgﬁe& Qﬁ‘?’gg{jnécfeogﬁ]e

opti cal fidetisables 20 ondldiZacaienpassedihtronigh ¢he& deasiodhedmitbers 25,
26, 27, a tension applying neans needs to be used in such a way that it

wi || not pidee téasedncyhlofelopt i wprd idsenezs ioabnesban, 22 LovEXiysert ed
in th% tgg?ion nenbers 25, 26, 27 when tensioning the tension nmenbers. As
shown %i n FIG RS (8ATHg t he branch tension nenbers 26, 27 to the trunk

tensi on menbers +23 WskhyERE LY ggaéiﬁ{;ngﬁe%onﬁécw@n apamhdg o4 LAranch pipe
6, 7 makes it possible to draw 30 in fhe trunk tension nenber 25 at the

openi ngs s brant cqipps@hdnhdAPRl th2082eting dbwarctcdhheibeadcin glges 4, 5
when tensioning the branch tension nmenbers 26, 27 fromthe branch pipe
boxes 8, MRihEsPeall| Bakey toPdisspdde AL EndienPEaRBBrePEcabe 18T and t he

opt i cal {Lhsfc OADLES 2e Blan A2 NUNE HOREL- SPECSAAT 03LAS) 2086, el 1

pipe 1 w cessively tensionin runk 't ension "bet ween

the m@lnh]?&tge Z rantk thasiBAheéRodr 2B eughchherabovendepekibegnpspagdure, the
optical fiber
connection member 29 and pass through the branch pipe 4. Thus

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

30 26, 27 in the manhcle 2 is fixed by fixing means such as an anchor
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cable 20 can be laid in upper part wthin the main pipe 1. FinaIIy, t he
optical fiber cables 20, 21, 22 are connected to 10 connecti ojy g*ﬁ t
shown) for optical fiber cables and the end of each branch optlc I ber
cable 20, 21, 22 are connected to the connector appropriately placed for

i ndi vi dual househol ds, and thus |aying operation of the optical fiber

cabl es 20, 21, 22 between the nmanholes 2 and 3 is conpleted. 15 In the
present invention, all of the tension nenbers 25, 26, 27 need not to be in

t he sane confi uratlon and_ an combi_nation of .o conflgu ns can
be- adopt el dulbrditiy Lo S TnEBaST OF BAENE B BEPT B e (8 show

anot her %ﬁ@wg Bk‘?}f/ thngrzlﬁ%%anszgubHVaeQ%' %‘? &‘?d’é‘x‘;‘I"craéﬁlﬁa’cLéQi cates a

gui de pi pe forne to a pipe by ro ng up a plate“such as a

pl astic plratke n@nﬂaqmﬂ:e iang tHebenachipde cligeesBoNo ah@khey Hergtidigright o a
pi pe-shape to be able to be opened and cl osed. Then the side edges of the
gui de corfdif t-45 it REPAREF 0 28] ﬁ§ertTlt1h% dptieals fesBin dabltEs$ .20, 21

and t he tensi,on menbers er that, the quide pip returns to
a pi pé- shggpep*sdff@et 0 |Dtsslornesqelvllecr?c% And ThérsBiP 5roted eélstjﬁjg’m ¢1%di ng

from the g sdeg AF epeniRgwi8df RERBE10D 1 hBE g4t deq cenduid réo%kat
position 30 correspondlng to the guide conduit 45, and the optlcal flber

36 25 APRIiUr208&ciclahl eoR1ttendi itfee tensiegh nenber 26 branch off fromthe
inside to the outside through the openin 46 The nuneral 47 shows a
connect i on ngﬁﬁerp%%?e@%ﬁﬁeé¥ﬁﬁﬁﬂﬁﬁb i d pesin | defhecenpbddilfent s

S Bt U e . et de g RO
substiant i abkyhisfHead ghin tlh@ttane 1@@@@1&@@@@1&1@1&1&@3 ge tithe FRERPigienl to
pl ace the guide conduit 45 covering the trunk tension nmenber 25 in the
upper members 25, 26, 27 can be stretched straight in the upper space

of inside the underground pipeline when they are tensioned.

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

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

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

20 20, 21, 22.

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

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

As shown in FIG. 8, tying the branch tension members 26,

27 to the trunk tension members 25 with the tying strings 31

at the opening of branch pipe 6, 7 makes it possible to draw

30 in the trunk tension member 25 at the openings of branch pipe

35



space of inside the main pipe 1 and thus allowi ng the optical 10 fi ber
cables 20, 21, 22 inserted in the guide conduit 45 to be di speagERILRFIHE
upper space of inside the main pipe 1 together wth the guide conduit 45.
In the present invention, the tension nenbers 25, 26, 27 and the optical

fi ber cables 20, 21, 22 are disposed in the upper 15 space of inside the
mai n pipe 1 by tensioning the trunk tension nenber 25 inserted in the main
pipe 1, but it is difficult to securely dispose them along the upper space

f insidegth i i i gt ant h -
of 1nsideet e #a&hdird HIRE tlr HRINAR A 3L ast ?tgéﬁglgngﬂgaﬁ?gq%%%ﬁy?hey sag

tensioning the trunk tension menber 25, "an IS 1nevi

to 20 sobenskoentenbees 2bgei27 ofwometightisradtispihe wptésad, fo beiusabl es
20, 21, 22 are tied to the tension nmenbers 25, 26, 27 with sonme slack and
t her ef or e 1 Q¥ in@xhppféspasehehenbearient MeALEES 23, 2fe bt iavad flider
cables 2 . o i th spect t,o.the tension nenbers_25, 26, 25 27
saggi ng i%?%g%%%zgn%?én@p‘%(ap%!ef #C%ﬁ’lftzaﬁﬁ ?EesHBWlé ﬁ%?‘ﬁ%dcf o e the
sl ack 5 r onhé he ingptp&alw fikal: 63BL6S§1 201y 2bns22 ARG HE tL-ER%I A, ers 25,
26, 27 thereby securely disposing themin the upper space of Inside the
mai n pi pendmb@o 1h FiGredd, thdhenanineral 2 5hd ndicat@eshal eetal ring for a

slack 37 25 RILgﬁgO prevention nenber, which is fornmed in its outer
peri phery wi tH 4 LokdqvaP8Y et REECEARSdcebRnpdare. t Hee oprtE@l 15 IRaT cabl es

20, 21, d-#th i .yenhe , 4 net.al _r.in 0, of
whi ch mal%g?ggb%%tgaéf é:?gl igﬂepgpg§5p§%ﬁt%égpé%?%#% Fﬁgé?ggﬁm?ﬁfb t he

mai n pi peFinatlpositd ops iwhear €ibthecaptécato fidner 20ahlesc@Phe@lded 22 and t he
tension menbers 25, 26, 27 sag. Then, the dianmeter of the netal ring 50 is
expanded CeRPlekan itosES (agai ABOWEhef 9 nmmt iawlf débeof cahdemndmd gilpe 1

thus pr esgzllcﬁ]%ft Qaec Hatriacnaclh folp ?.rca(iap;{k?esr %%’b12e120,222 la,n%2t Qge tc(;"onnsrieocnted
to the connector appropriately placed for individual households,
and thus laying operation of the optical fiber cables 20, 21,
22 between the manholes 2 and 3 is completed.

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

FIG5. 9 and 10 show another embodiment of the present

20  invention. The numeral 45 indicates a gquide pipe which is
formed into a pipe by rolling up a plate such as a plastic plate
and putting its one side edge upon another forming into a
pipe-shape to be able toc be opened and closed.

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

25 insert the optical fiber cables 20, 21 and the tension members
25, 26 and, after that, the guide pipe returns to a pipe-shape
due to its resiliency and thereby protects them shielding from
the outside.

An opening 46 formed on the guide conduit 45 at a position

30  corresponding to the guide conduit 45, and the optical fiber
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10 menbers 25, 26, 27, which are acconmpdated in the concave 51, against
the inner surface of the main pipe 1 to take up the slack bysg grqak olshe
sag. This operation can be applied to positions where the optlca i ber
cabl es 20, 21, 22 or the tension nenbers 25, 26, 27 sag 15 into the main
pi pe 1, but it is preferable to prevent any potential sagging by placing
the nmetal rings 50 at a predeterm ned spacing. In FIG 12, the sl ack
prevention nmenber is formed of a FRP ring 52. This FRP ring is disposed at

a desired position i 20 uncure and thereafter is expanded in

di amet er T4 Y &b e Bt Fear Tk %ea € Gonch Or3atEal thie vEadon
menbers 25, 36, 44 agal nst :;1% f Of 1 G to be
cured in this state. Q%%pe]i an thl gF%gﬁln%ﬁ§ H%%@%%g ﬁicure FRP
mat eri al dHrchataenton @Emibde BchaCd@rmaVﬁMQ otwareshiete adhesesi4.0 the opti cal
fiber cables 20, 21, 22 and the tension nenmbers 25, 26, 27, and therefore,

a netal pi ecdBBLe GRS WSH saskevie dvel I ohi @ha%%ﬁoac@@ﬁrﬁﬁéaﬂ(éi@ftﬁi@fbpti cal

fib bl es 20, .21, 22.and th 25 . 26, 27, d
bet vedn CHEGE opt Fok FIA0rcabl 600210 38553 RR8 FRETOohiIoH Hober s

25, 26, thr@ﬂ%_{x‘&ftll'{éc"éﬁ:éﬂklzﬁgn§§or25ne‘h@%ﬂ—2%09§b§35§£i§11§r05ﬂ¥d3lv

adhesion thus fa itating the replacenent of the optical fiber cables 20,
21, 22. |im EheSuppéraswhd?,oft hesddacave nslin bdpesl for pedcat thae sjuigle

position, but jt may be forned at nultiple positions dependlng 5 on the
nunmber ofc?¢ﬁp%ﬁn4Qx9°Wﬁ4%ﬂg(Eﬂﬁ dguply Lopsison BRWbERe2S t Bhstyh WRifders 25,

|2i6m. tzg , féoﬁegcér I'bﬁfgis%ﬁ%leo %Pﬁgﬁhaﬁ%%ggﬁé%% lt?lﬂsngﬂ?g&a@ Vﬁ?@ i 9k
10 fiber cabies 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 coptical fiber cables 20, 21, 22 are disposed in the upper
15 space of inside the main pipe 1 by tensioning the trunk tension
member 25 inserted in the main pipe 1, but it is difficult to
securely dispose them alcng the upper space of inside the main
pipe 1 between distant manhecles 2 and 3 only by tensioning the
trunk tension member 25, and it is inevitable that they sag to
20 some extent under their own weights.

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

26 27 sagging into the main pipe 1.

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

30 In FIG. 11, the numeral 50 indicates a metal ring for a slack
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is configured to forma reduced dianmeter pipe with their ends 10 overl apped
and to be expanded in dianeter by sliding the overlapped porésgbrmu_ﬁi
arcuat e-shape larger than a half <circle as described |ater e use

far it has been described referring to FIG 2 that in where the branch
pipe 4, 5 branch off fromthe main pipe 1, the 15 openings of branch pipe
6, 7 are formed in an obliquely upper part on the main pipe 1. Mst of
branches have this configuration and therefore, when the trunk optical

fiber ca I 20_an trun n5| nber 25 are laid along an upper

m ddl e EF VT “}eﬁ@eﬁi ‘ﬁhbcg Otrﬁ‘&? B 1 G R reT LR RE K Slidr ge 20
f1ow from adianehspi Pgad.cah aeemgaatéua@e SRR ar %EBQB t8p 108 A ways the
case depending on individual main pipes 1. There nay be a case in ‘which

the dirett,) ohalarahgtites df ertdieorbrmeamtie pES,A 265, emd/or the position of the
openi ng of branch pipe 6, 7 are offset in such a way that 25 the upper

m ddl e part OfUShe Mediad Bipe o0 09EMidsd vaél dsehent Wld’fh bF&r?blf@HLﬁtﬁéf 6, 7

and the t al. I 0 tru ens

traveIrBsesétEe %Béeéncifnlsojf#?%]éﬁ% l%t% tg% IrEa7mt ﬁepgb p Jb?v)rﬁ? g’eq'tleng t he
sewage fliwe obk@callf showscam sy QQLUZF Wi gﬁdﬁfﬂ%’%@hs&@% Rphh&aL K5 ber 30
cables 20, 21, 22 and the tension nmenber s 25, 26, 27 from 39 25 APRI L 2005

traver si n?g6rt Rd %:’p@m g oY, bh@niﬂkﬁnm’f{fer 6f thd methé mboy®0des enippedieccase. | n
FIG 13, the numsr%ﬁ3 Q. i ndi.cat es gu i de menber which is formed of a
tubul ar pat PEET d BE N ESALLF ﬁPS RBSBr AHERACS BF Pl Bhid £768 1ar part

62 whi ch ahut r@%%ﬂn%hﬁuiBﬁ€£c§yrg%€%5gbig§ Uﬁ_p %HE£EHQ§1fr%£%e of

t he openi ng o branch pi pe , he tip o fhe 'cy Fcal- part
pr ot n0desndmiter s RS, @8 N2Pj pehicH ram Tah:eombldalteldaﬁh 1512@ cﬂma&yé isngri cal
part 61 Iasgglcgsr?gh\g 1tnhnear gh%ggtcgrofeﬁ ?anrr?ellfr?plpe 1 to take up the slack
by removing the sag.
This operation can be applied to positions where the optical
fiber cables 20, 21, 22 or the tension members 25, 26, 27 sag
15 into the main pipe 1, but it is preferable to prevent any
potential sagging by placing the metal rings 50 at a
predetermined spacing.
In FIG. 12, the slack prevention member is formed of a FRP
ring 52. This FRP ring is disposed at a desired position in an
20  uncured state and thereafter is expanded in diameter to press
the optical fiber cables 20, 21, 22 and the tension members 25,
26, 27 against the inner surface of the main pipe 1, and
configured to be cured in this state.
In this embodiment, as the uncured FRP material 52 hardens,
25 the slack prevention member adheres to the optical fiber cables
20, 21, 22 and the tension members 25, 26, 27, and therefore,
a metal piece 53 formed with a concave, which can accommodate
the optical fiber cables 20, 21, 22 and the tension members 25,
26, 27, is inserted between these optical fiber cables 20, 21,

30 22 and the tension members 25, 26, 27, and the uncured FRP
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10 means 63 in the portion which is inserted into the branch pipe 4. The

di anet er expansi on neans such as a spring ring made of stai
metal ring which can be expanded by plastic deformation, gﬂéaﬁgﬁgr@bcan

be used, each one of which can expand the cylindrical part 61 frominside
pressing it against 15 the inner surface of the branch pipe 4 is to be
used. Also the collar part 62 is forned with a cutaway part 64 for
inserting the branch optical fiber cable 21 and the branch tension nenber
26. Thus, the branch optical fiber cable 21 and the branch _20 tension

menber 2694 EIRY he RUTERRY 292rE 168 Hiada By Led 106 BRS JSRIFEIEIOr t he

end part of i t ffom, the cutaway part 64, they
pass through 1{k\he gapg%let%eerfpt abl%gzs ?erb(rjt'drélc dal part 61 and t he branch pipe

4, 5 extendi ng Fnt®. tleanbremnchhei @@néavé 5125 sNbi eaueimed Be & rditkyiepti cal
fi ber cable 20 and the trunk tension nmenber 25 skirt around the outer
peri pher ypafittimnt bpt pamawbet ferneddtanupaiplelpendt t¢us depeasdnal ong t he

v anch (ihe s, Thegs ek it pBBERoRhOTR PR a0 pI S e (R AP cal

fiber 40 Jgeﬁlséfcﬁt Il £ab] e 20,521 and the tension nmenbers 25, 26 under
the collar part 62 nmakes it possible to prevent the guide menber 60 from

falling intonflbe vhersipigeecl whé hslidik bekpeot ibhem¢einst Gt ,062 thedtensi on
menber s 25 26. 5 FIG 15 shows anot her _enbodi nent of the gui de nenber,
which is Janrft%éﬁeagﬁtﬁ‘é fepper Bst t?a@ilﬁéleasﬁﬁﬁ anvi %@I%ﬁeldrsﬁ’éﬁcg f or med

oy L 0 B 0P, O 0 B BERED, P3fle el o e
di spaged dvedtl h%lsmcpeéme,tot he 10xJdashape iguidemmer,$5sisdipgentd into
t he mai n pipe in a
overlapped portions. Also an arcuate-shape larger than a haif
circle as described later may be used.

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

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

20 flow from a branch pipe 4, 5.

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

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

FIG. 13 shows a structure which prevent the optical fiber

30 cables 20, 21, 22 and the tension members 25, 26, 27 from
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contracted state and placed at the opening of branch pipe 6. Then the
tubul ar branch part 67 is inserted into the branch pipe 4 a APRIL05
state, the tubular main part 66 and the tubular branch part are
expanded pressing thensel ves 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 nenbers 25, 26 which traversed the opening of branch pipe 6
are put into a path skirting around the fringe of the opening of branch

pi pe 6 and are c)anmped between; the tubular in part 20 66, and the tubul ar
Dy Bnch paria 9 Hih LRI TP b PP HHE 6 bf SRCE DR R S arms

posi tion..Jhe branch pipes 4, 5 as described before, ascend at a steep
angle fromthe opening of branch pipe 6 in the upper side part of the nain
pi pe 1 and cllangect heBy ¢« etimensl r@arintheaeast B' gulde swrfitace woimect i ng
to the branch pipe boxes 8, 9 at a gentle angle. Wen the branch optical

fiber cabtedFmedpiaadteRelbrapeht Gedsi 68 ABABEFSA2ENTtQ7the L HaBY t ed
into such_hranch pipes 4, 5 _and_tension i.s_.appl.ied_pn the branch tension
menbers 2557 938 B Brandr e ne Bh et e Ja oy il i RGOS
traverse dhardlnd3nAPRLE 2035 thearenghper 4hd opepend pg VPileigidel ative
positions to the openings of branch pipe 6, 7 thus possibly hindering the
sewage féowmndrhdte itsp iod aheasglasdshownh parfl & Rrotewmetes firtthe tthensi on
device 34 is placed at a paosition 34A above the branch pipe boxes 5 8, 9 or

at a positdidh B bkl W H Drech pigdF bdides 8, 9, the branch tension
menbers 26, 1,4 5 di I V. ch. pi -~ Fl 16
shows a neth§§e$%§£%?%gg§ﬂgzg Siggﬁgiﬁﬁéﬁgg‘%?Q%Féﬁ%Q?ﬁﬁéﬁﬁ%?éiﬁ%%ééthe
brandl opi¢xrad &3 bartkal® 2brantiichei bransdrtdd igrstan wemher 2par e
inserted into the branch pipe 4 and tension is applied on the branch
t ensi on nenbéhe2@ianetpexeppanshapaeans such as a spring ring made of

stainless steeil, a metal ring which can be expanded by plastic
deformation, and sco forth can be used, each cne of which can
expand the cylindrical part 61 from inside pressing it against

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

Thus, the branch optical fiber cable 21 and the branch

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

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

30 Further, as shown in FIG. 14, placing the optical fiber
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retaining pipe 70 with a smaller dianeter than that of the branch pipe 4
is inserted into the branch pipe 4 fromthe opening of brancys ppPRALD 0%
put the branch optical fiber cable 21 and the 15 branch tension nenber
closer to the wall surface of the branch pipe 4 clanping the branch
optical fiber cable 21 and the branch tension nenber 26 between the branch
pi pe 4 and the flexible shape retaining pipe 70. For the flexible shape
retaining pipe 70, for exanple, a 20 hose forned of cylindrical fabric

woven wi té]a@l ng),;[lvglteggda@lqe Lae 4 %né)ﬁ frrilelm%e nst Z%r \Mﬁirgn é}:ht}ﬁ%lr)cqu:agzgti c

resiliency as , or soc ed ‘sprral” hése™i'n ich

wire di spesed 6J hakesPhkapoboiBPléstdlsedt @t ehef gnearentmbandsd he-du ke can
be wused. The dianmeter of the flexible shape retaining pipe 70 is 25

slightly Sraliey irian thive miadme pigicadewechothehkebpanthtipd peerdsioramoh it is
preferabhﬁhthat t he shape regﬁink%% pipe will make sone gap between itself
and t he irHer"SWHTHL "I bt pipe 4 so that it can be inserted into

t he bianch piEﬂ%.41Wéﬂ%@ﬁﬁot%g%ﬂ%m%%n@gEe{hé gﬁig%téngﬂ%eii R&l; 420! es

20, 21 and the 30 tension nenbers 25, are ins into the main pipe 1
and c2 25 ARRIT- 2005 tdeids angibept 65 haanichd ensd s tathtaipal lied-amddee
tension nenber, the flexible shape retaining pipe 70 is forced into the
branch pigeter frbiciRé Ner anehbpl pe ok gamt G0 andi 8 xother hoeasl e to

show a state of-inserting.,the 5 .flexihle shape retaining pipe 70 .into the
br anch pippaeret4,g7|"n ﬁtceﬁ &ebé)é’if’f a\#lﬁfracfﬁﬁsar%adl’alﬂy %ﬁoﬁnéfit@et ype tip
is fittedenddsh thhanand ofs t be fbexibbegshaps-gel i thd G RiPE /D sy&h that
the tip protrudes therefrom The insertion operation is “conducted by
pul | ileg &mhdpareniete Fembeed6bois hindepreod e 10cbagiR3pnbel & jpr essi ng
the bag 73 against the flexible shape retaining pipe 70 by sending a
pressur i ZP TR riFRBedPleredoal 3ot PPBLSRS a°F IRFIPGupPIBG fg hose

74 1t S]?l*pegr?ftﬁ'éaghﬁlar branch part 67 is inserted into the branch pipe
4 and, in that state, the tubular main part 66 and the tubular
branch part 67 are expandéd pressing themselves against the

15 inner surfaces of the main pipe 1 and the branch pipe 4.

In this way, the optical fiber cables 20, 21 and the tensiocn
members 25, 26 which traversed the opening of branch pipe 6 are
put into a path skirting around the fringe of the opening of
branch pipe 6 and are clamped between; the tubular main part

20 66 and the tubular branch part 67; and the main pipe 1 and the
branch pipe 4, at the same position.

The branch pipes 4, 5, as described before, ascend at a steep
angle from the opening of branch pipe 6 in the upper side part
of the main pipe 1 and change their directions near the earth’s

25 surface connecting to the branch pipe boxes 8, 9 at a gentle
angle.

When the branch optical fiber cables 21, 22 and the branch
tension members 26, 27 are inserted into such branch pipes 4,
5 and tension is applied on the branch tension members 26, 27,

30 the branch tension members 26, 27 may diagonally traverse the
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to tuck the flexible shape retaining pipe frombehind at the sane tine. 15
As described so far, the branch pipes 4, 5 ascend slantwi se 2§ APRILERIDS
angle as shown in FIG 2 and then change their ascendi ng angl es 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 nenbers 25,
26, 27 are disposed 20 in the upper mddle part of the nmain pipe 1 and the
branch optical fiber cables 21, 22 and the branch tension nmenbers 26, 27

branchi ng, pff .t romga ' ed i . 1h rranch pipes 4 5.

Theref ore, %éctgﬁgﬁéﬁgig égﬁ%ﬁégé%p??e é%#tﬁ%% é%%ﬁ BnSlﬁ%ﬁBErgo2%?e27, t he
tensi on nepbefsg2Gf Bfantchlpiiee l63i ¥ t3hanbvkseb 2P i Rasting; the Hianedh pi pes
4, 5 between the upper space of inside the openings of branch pipe 6, 7
and the ihiPect iTmtpdpatin atcashmiashshden dmgFes. ¢f, ehenbranbk pipesod, 5

pacs can BeVECaYH By ACROT hO NOHR 300 TP ETCsNed A FIPL hoAes

di ffigultgfa phsgEt if i BuB SOARE 4 BRARRI L | npNng.,pl pe 70
whi | e tensioning tﬁz%ggghéh t ensi on neébers a@%, %%gg%g?%%%gf,btgﬁg%on may
be i nadvertantt ytapplbedmenbthe 261 anch wdpti ehladdrarn cabda:eand dherefore
the method can not be clainmed to be sufficient. 5 To solve this problem

the branchr¥pth catP$s bbr eables 21, 22 and the branch tension nenmbers 26,
27 which bra o] the . trunk optical, fiber cable.20 and the trunk
tensi on rrenbg(r:l%'zgglékl{% A ?ﬁ%ﬁagpnc@r S@%X@et%? ail%r?svied]@_eflﬁéo ?rPIbC? M are
gui ded  bed ewildrea epeRI 1GS behnhasshi B4 P ihed cakh bt NG & PHBG 11610
openi ngs of branch pipe 6, 7 to be secured at this point and, in this

st at &0 t Heetbybgic hembrgi Dnamenberesr 28] 1270 dihe hensclondde 4 henelndia ng t he

branch optical fiber cable 21, 22 and the branch tension nenbers 26, 27
al ong t het§ cﬁf%?ljs 0 & blrﬁlélc 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 Ffiber cable 21 and the

15 Dbranch tension member 26 closer to the wall surface of the branch

pipe 4 clamping the branch optical fiber cable 21 and the branch

tension member 26 between the branch pipe 4 and the flexible
shape retaining pipe 70.

For the flexible shape retaining pipe 70, for example, a

20 hose formed of cylindrical fabric woven with a warp thread and

a mono-filament or wire with a bending resiliency as the weft,

or so called spiral hose in which hard plastic wire disposed

in a spiral form is used as reinforcement, and the like can be

used. The diameter of the flexible shape retaining pipe 70 is

256 slightly smaller than the inner diameter of the branch pipe 4,

and it is preferable that the shape retaining pipe will make

some gap between itself and the inner surface of the branch pipe

4 so that it can be inserted into the branch pipe 4 with ease.

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

30 tension members 25, 26 are inserted into the main pipe 1 and
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branch pi

pes 4, 5 without crossing the interior of the branch 15 pi

5. Several exanples will be described below in which the branghapRL

fi ber cables 21, 22 and the branch tension nenbers 26,

a det our
FIGS. 18
menber pl

to reach the lower part of the openings of branch pipe 4,
and 19 shows such an exanple. The nuneral 80 indicates a g
aced at the opening of branch pipe 6 of the branch pipe 4,

t he guide nenber 80 is configured in such a way that a tubular main

81 and a
The t ubul

pes 4,
| 05

27 are nade to make

5 20
ui de
and
part
r. 25

t.ubul { t, 82 are.rotatably fitted with each oth
SPRaPheborthd s REE eoar fEes <Bhlrrd o hEE TR TR AR et or o

the brancihifes:ib1Sshapd f@@aiﬂﬂl%)ﬁitpeoﬁo iherddd an BB e RN Bl

formed wi

th a trunk slide part 83 i Ch projects into the nain pipe

is
1 and

sl i dabl y suppot tsramethd rlurdaaptpigad Hdxoeér. cable 20 and the trunk tension

menber 25 30 disposed in the upper space of inside the main pipe 1.
25 APRI L 2005 1% -slipplot fNRARET8a=#8P 1 Jh6FPINY i DPANERSOPE i »AIthE ber

bl 2 , i . i f . .
ot the posEraRE sREBURL S o R T 1 PSR Bl 2 b
rotary padtbdg Tohakablgy af Ehbedaheibheyreall edgec

spondi e trun ul'a

part 81 and, on which outer periphery, a branch slide part 85 for
suppor t i ngithéhsr gndhobpthic dllekilbée skabé eraianid:d ivé dlgr alcktleridiadn nenber

26 is for
in which

d. Accordingly, a ho in F . 18(a) and 19(a), .in a
e EaB o s R ST UbulGE T SL A IR RRELeD e

stide pardofif,dfed N ulidly LORANY RekbeP27ar€; 8kl anethe the, BiANGh

fi ber cable 21 and thé branch teéension 26 are inserted into t
and tlben ddwe HYuivdel rerhers Bthg shd neey t760 dgaimdtheHar anedxiilpe shafideom t he

branch pi
trunk sli

15

20

2b

30

pe box 8 to make it reach the opening of branch pipe 6. An
Ffaining pipe 70 by sending a pressurized fluid from behind

the bag 73 through a fluid supplying hose 74. Tt is preferable
to tuck the flexible shape retaining pipe from behind at the
same time.

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
in the upper middle part of the main pipe 1 and the branch optical
fiber cables 21, 22 and the branch tension members 26, 27
pranching off therefrom are inserted into the branch pipes 4,
5. Therefore, if tension is simply applied con the tension
members 26, 27, the tension members 26, 27 will be laid slantwise
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
in FIGS. 16 and 17, it is difficult to insert the flexible shape
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15 part 83 of the tubular main part 81 is nade to project into the main
pipe 1 supporting the trunk optical fiber cable 20 and the tsgpAPRIERDOBN
menber 25 with its trunk slide part 83. Here, the guide nenber 80 may be
pl aced beforehand at a position of the trunk optical fiber cable 20 and
the trunk tension nenber 20 25 corresponding to the opening of branch pipe
6 toinsert it into the main pipe 1 and then pull it up fromthe main pipe
1 to place it at the opening of branch pipe 6 together with the branch

optical fiber. cable . 21 d the branch tension nber 26. Next, the tubular
Cotary pedeHSIS BdPs Al Wt Le redpuAn 85 the PRANEY! § it GBI s shown

in FIGS J8 %b). aﬂQr%&r%?} &si%ﬁ&%ytﬂﬁeiﬁg%t%dﬂ% B?bgiéé & Bq%wer part

of the branch pipe t hereby guiding t optica I ber cable 21 and
t he brangtari@nsipon geEnydnhe26 chibdrm,t hedupperceparé tioe thech@hwetarpardt of the
branch pipe 4 by skirting around the outer surfaces of 30 the cylindrical
body 81 &/l dtrelnabllarbd ctdrii Pt -82. 45 25 APRIL 2005 When, in this

ot ey 15193 L3 9RO 0. .10, DLAR L2081 00 gt 2 Lhe b anch

pi pe gox 8, C C ensi‘on

nmenber 26 Malls bReOh spOSEd @l ONth nkheckawes, sidenshf Begneh dhe rslant ed
part of the branch pipe 5 4 without traversing the inside of the branch

pi pe 4 sitioe trvenk bpadicag €dgerofaibhe 4t amchthensionk nesrheror? Gamdefri xed to
the branch slide nmenber 85 in the | ogwer, part of the branch pipe 4.

However, 4+ BRI RetHodPRSEREReF ilila?tliC%ntBF BhED GiiPFel FEMERYLEBE wi t h
respect to .+ n | 4 kS e arni | re, in

F o 20, TETE BT el ie oo e R ah el BER e s asany s PReedhr a

cyl i ndri cadersigals md diragceopppund, ored ke lskkarkeat atthei $ heimiswngeces from
the cylindrical body 81 of the guide nenber 80, over the tubular rotary
part 82, Indhissosthbebridmehpygined denghantoeexpehd t-hd’faxe fgnemyed 86 by

use 15 of,,an gif Pag 1 nseld ed. el eLnsan 1t he bike 80d JpKke 4 1 pnden
branch tension members 26, 27 along the lower surface of the
branch pipes 4, 5 without crossing the interior of the branch
15 pipes 4, 5.
Several examples will be described below in which the branch
optical fiber cables 21, 22 and the branch tension members 26,
27 are made to make a detour to reach the lower part of the
openings of branch pipe 4, 5.
20 FIGS. 18 and 19 shows such ah example. The numeral 80
indicates a guide member placed at the opening of branch pipe
6 of the branch pipe 4, and the guide member 80 is configured
in such a way that a tubular main part 81 and a tubular rotary
part 82 are rotatably fitted with each other.
25 The tubular main part 81 has a diameter smaller than the
inner diameter of the branch pipes 4, 5, and the tip part of
the tubular main part 81 is formed with a trunk slide part 83
which projects into the main pipe 1 and slidably supports the
trunk optical fiber cable 20 and the trunk tension member 25

30 disposed in the upper space of inside the main pipe 1. Also
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in a state pressing itself against the inner surfaces of the guide nenber
80 and the branch pipe 4 so that the guide nmenber 80 is firmyaApeguUrRdst o
t he branch pipe 4. Mireover, as shown in FIG 20, formng a tapered face on
20 the end of the fixing nenber 86 nmakes it possible to prevent solids
flowng in the branch pipe 4 frombeing trapped by the fixing nenber 86
thereby smoothing the fluid flowin the branch pipe 4. FIG 21 shows

anot her enbodi nent of the guide nenber 80. The 25 guide menber 80 in this

enbodi ment i s confi dto forma ra ly rolling up a
ol ate neba BB RHELl TabPy SR g R BTG G aRgder bhet fapieat o
menber 871 1hg iU QEaHBHQ%hs%@nQ@é}nﬁ@r bWt PQrHé’dgﬂkﬂH@oE'ﬂ%r@&t&d@mer

87 conprising the pipe b 88 wth each ot her its dianeter 30 can be
expanded ai ﬁmtpscaﬁ’eobrbycctﬂfmﬁdmﬁngﬂg:o 4625 ARR 1512005 pHren,83.he pi pe
body 88 of such a structure is provided in its front end part with a trunk
slide part 8§h§nﬁu%u%®b|§@rttarﬁaﬁa%rt845 f%ﬁ@t@}ﬁlthsltrt@éYt‘éﬁdlepé‘?@r\ﬂC%% a
branc S|Iﬂ argl§1 19%%_ the regﬁ part h1h§d9 pe bod %EIS tmnsted
to align % suppor br% % i de arﬁ) Hhd t'o Srake its

outer di afeiein Ssm?s_deerpatﬂ’ta@St E%rl Bﬁﬁgoﬂtﬁﬂgt @ﬁe%réﬂ& bd@&ﬁhl 4. And
in that state, the branch optical cable 21 and the branch tension

menber 26atvie idser@dhatorarheh stlﬁj}mrdn H;mr:kt61842€arids ttherngrchneh slide part
85, and in that state, the 10 g serted fromthe branch

pi pe box 8 I@‘&&Oﬁ?lrﬁgtlyt'anhEh%‘b‘éﬁ“nalgﬁ ‘bt aheh PiDa 62N atsﬁeattergnlg
t
optical f1pefns : CaD! G 20 AR gatfftU@ﬁ &%nghentuﬂﬁfgsr%gﬁaﬁré%p%& y

the trunk sli n-the 8 is tw st e | ooseni ng
di r eabi onciod bihacbpiriale p@rﬂ%ecmand ﬂdaﬁllthraﬂat@ry@hrﬂ:m Rirpe 18 iy ssi ng

it against the inner surface of the branch pipe 4, and to place the branch
sl i de parthe 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. 2And the trunk slide
15 part 83 of the tubular main part 81 is made to project into the
main pipe 1 supporting the trunk optical fiber cable 20 and the
trunk tension member 25 with its trunk slide part 83. Here,
the guide member 80 may be placed beforehand at a position of
the trunk optical fiber cable 20 and the trunk tension member
20 25 corresponding to the opening of branch pipe 6 to insert it
into the main pipe 1 and then pull it up from the main pipe 1
to place it at the opening of branchn pipe % together with the
branch optical fiber cable 21 and the branch tension member 26.
Next, the tubular rotary part 82 is rotated with respect
25 to the cylindrical body as shown in FIGS. 18 (b} and 19 {(b) to
place the branch slide part 85 at lower part of the branch pipe
4 thereby guiding the branch optical fiber cable 21 and the
branch tension member 26 from the upper part tc the lower part

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

30 the cylindrical body 81 and the tubular rcotary part 82.
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85 under the branch pipe 4. Thus, the branch optical fiber cable 21 and
the branch tension nenber 26 are guided fromthe upper part 25ARRLI2005
part of the branch pipe 4 skirting around the 20 outer surface of the pipe
body 88. By attaching a seal naterial 89 made of a water-swelling rubber
on the outer surface of the foregoing guide nenber 80 and making the seal
material 89 swell with the water inside the branch pipe 4, it is nade
possible to air tightly fix the guide 25 nenber 80 agai nst the branch pipe

4. PG 22 shows yeh canaldiel. embedLaBt Shob ne-guie, JBIDEE, Ao e oui de

menber 80 of this enbodinent 1's a pipe 90 Ich nds are nmade of a
ri gi d nmatresmedr @€ fabmwhhe b rdrdtl @ ipar boxi §, rade bebnk@sbbt €041 aftither
deformable material, and the inner 30 dianeter of the pipe 90 is |arge
enough t "3Pi@iaBl §n¢ ider prapeh £eres onpReIboDEY Bidhdie dpsbeakdfd ey cabl e
21 and t r t.ensi an mber .26. Then the branch_optical fiber cable
21 and tE@l. rlgﬁ’g]: tensi S’Hr%ﬁﬁe?fz%%rsela}r%see lp(?&t! ﬁ%pt}fl%eb]b“i‘rbcéh J0-E% a

stat e 5t hat vitcrRteRdavesbhayObhe aNd 4@ PLRE 19051 IJ1SRY heds fromddhe
branch pipe box 5 8 leading it to the opening of branch pipe 6. The tip of
t he pi pe Brdng arddguafedheo bpratchudenisiba thhabrai A6 pl pefixdéd forghe t he
trunk slide ﬂgrt 83 making it _hold the trunk optical fiber cable 20 and

the t runkPt ﬁlﬁjﬁnﬁ@@?ﬁ. BANd ddeplevrsutyt Heddri beanchheinge fe 90 may
be di sposed h%%%%%&? ggsFﬂgsoﬁggﬁgd’;g%ﬁgént épPiQH%#gﬁﬂbér§%%1i¥¥d% part of

the pipe 90 is tw ste m I's déformed agains resiliency

into a sphedesiBapeital oagpéde icree sushargOle Uheshrancleqigpedi1and the
spiral is pressed against the inner surface of the branch pipe 4 by 15
its rlfsi|3Gitse, HseAhene iedflGendOof 1thes pipf OGhlse platet 4 rurad lcower

part of J‘:tihxeinb& ?n%(r:n%e%i 5’8 f4orfn9erc[ﬁot%ga acyqi%n rhicsa!li dsga an%lg?ﬁg 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
15 of an air bag inserted therein or the like and make it harden
in a state pressing itself against the inner surfaces of the
guide member 80 and the branch pipe 4 so that the guide member
80 is firmly secured to the branch pipe 4.
Morecver, as shown in FIG. 20, forming a tapered face on
20 the end of the fixing member 86 makes it possible to prevent
solids flowing in the branch pipe 4 from being trapped by the
fixing member 86 thereby smoothing the fluid flow in the branch
pipe 4.
FIG.21 shows another embodiment of the guide member 80. The
25 guide member 80 in this embodiment is configured to form a pipe
body 88 by spirally rolling up a plate member 87 and slidably
fitting adjacent side edges of the plate member 87.
The guide member 80 can be twisted by making the plate member
87 comprising the pipe body 88 with each other and its diameter

30 can be expanded or contracted by thus twisting.
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Wien the state in which the guide nenber 80 is pressed against the inner
surface of the branch pipe 4 is unstable, it 20 is preferabl a
fixing menber 86 simlar to the one described in FIG 20ilﬁﬁ%ﬁ?fﬁ§L§%PPm
of the pipe 90 and cure it in a state 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 another enbodi nent of the guide nmenber 25 80 which is
a pipe 90 simlar to the one described in FIG 22, ring-shape expansion

nmenbers 91, being fixed to.the both ends f the pipe. The. expansion
Tonbors o1 a5 thaan Br oha (LY BrER BerbFnbbrElIDs mra i BRI, et a
and are shap ik : i i, I |y

| arger than ?%ghﬁnﬁgﬁE%%H%gxkgg?E%g%ggg%%gﬁg%g$£g?E%ﬁgabggégﬁr%ﬁ%gh%. In

t hi s gui ded merherinB0; st heaexpadspaont merbernss b8hncllsat de sant regt echd n

dianmeter to a dianeter smaller than the inner dianeter of the branch pipe
4 and t hetltIEEhRNDPAHI chTarePEPEchPBY af f | 5 f adt erd, tard! ¥He Wraanch

optical fiber cahle .2 nd ranch_t ension menbe are inserted.nto the
o be 80 T R, B G0 d B bl LER AP S RaE Y Fo AE AR o ae

nmenber 8Quitse it NSEIad f rmtiRe: thanehaph RBe PO Smaner b datk thr-dhé openi ng

of branch pipe 6, 10 and the front end of the pipe 90 is nade to project
into the e 4i pénd io fhamaatrankls deapaht c88iftel hober ntplthe 2l unk
optical fiber cable 20 and the trunk tensi on nenber In this state, the

t enpor al I it Hﬁ?@ﬁBaﬁ%ﬁl%hOW@erg?fo‘?r? h‘éﬁeéf&c?q i%ﬁosﬁ:l&%ﬁ”@%%ased to
TR e B HETI I Ncnph00 15, Sndomrilad ey ace
t W stiong dlred drinfdlioe: paot i ofiddwert gl Fe o0t hakesandie piipddbexparite eifray m
against its resiliency into

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

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

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

25 member 80 against the branch pipe 4.

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

is made of resilient and deformable material, and the inner

30 diameter of the pipe 90 is large enough to slidably insert the
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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 pi Pr
the resiliency of the pipe 90 and the both ends of the pipe %%A" F?¥E§ in

the | ower part of the branch pipe 4 by the expansion nenbers 91, 92 and
the rear end part serves as a branch slide part 85. 25 Also in this
enbodi nent, for the tenporal fastening of the both ends of the enlarging
menbers 91, 92, a structure which 1is bonded by a hot nelt adhesive and

det ached by heating, or_.a struyctu in ich an appropriate | oc

o oo P SR e el e ot f i FB e e PR s S PR A4e above
description, i ne. s | i | t th

oy anch bl oo 408 PEBEnBhRGbE P BLERAIIY ¥ Slatn SRR Kinaoaut 1 he

pi pe 5 asnamibdr as 4heinaseted iicchheydne DA HeaAch fHayest anse Praevi ded.
When the trunk optical fiber cable 20 or the trunk tension nenber 25 is
ref erred,stfaifti udgas Shenelne #Gk ishanseheedriaidh téist beanchibipe bl e 22

and the nch,. tension nber 27 passi.ng through the hranch pi 4 are
laced 1t HHTEIt APsGREner s Lalnrt It S ot ThEnr TR L & ihe case
of the twa,AdRGENEHBNGRIES B P AT RROMALbNIR Gaih pAYE ite a0 be
applied to over plurality of manholes and, in such cases, the internediate
manhol es tdam thewrtk eat dd part S safmdngayt dsoldehebtanoh gppesald,fiked n a

met hod of the present invention, a trunk tension nenber 25 is slidably
conbi ned #4E t4fe Ak oftvEd tRPFAPCEBINESS02°15 A% Fes IRHRY 19t e nai n

G ai ght S end Uhpa S paeE 8P e R Rl Fmgl ERE  RRH P0 nd on
bet waen tiheidnesmid es, 2 and 3, and this nmakes it possible to lay the trunk
optical fiber cable 20 in the upper space of inside the main pipe 1 along
When the middle part of the pipe 90 is twisted, the middle
part is deformed against its resiliency into a spiral shape
along the inner surface of the branch pipe 4, and the spiral
is pressed against the inner surface of the branch pipe 4 by
15 its resiliency.
Then the rear end of the pipe 90 is placed in the lower part
of the branch pipe 4 forming a branch slide part 85.
When the state in which the guide member 80 is pressed
against the inner surface of the branch pipe 4 is unstable, it
20 1s preferable to place a fixing member 86 similar to the one
described in FIG. 20 inside the spiral of the pipe %0 and cure
it in a state in which it is expanded and pressed against the
inner surface of the branch 4 thus fixing the guide member 80.
FIiG. 24 shows still another embodiment of the guide member
26 80 which is a pipe 90 similar to the one described in FIG. 22,
ring-shape expansicn members 91, 92 being fixed to the both ends
of the pipe.
The expansion members 21, 92 are made from a resilient

deformable material such as metal and are shaped like a partly

30 cut out ring with a diameter slightly larger than the inner
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20 the trunk tension nmenber 25 neither placing excessively tension nor

gi vi ng unnecessary slack on the trunk optical fiber cable 20.2gﬁ“ﬁd"yjqp5in
the branch pipes 4, 5, it is also possible to lay the branch optical fiber
cables 21, 22 into the branch pipes 25 4, 5 without placing excessive
tension by drawing in the branch tension nenber 26 while applying tension
onit. 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 openings of branch pipe 6,
7 makes iql?ﬁﬁégﬁﬂQflqpquﬁﬁa Z5'58PRIL 2005 the trunk tension menber 25

tovard the branehipi ge: Beahlmuingo ! N8 LUpknaBbicabnblberoratle 20, to be

laid in the main pipe 1 wt oosening further. Inserting the trunk
optical fadietraxafd® A0 dighdter ttank disreanst omaEeriha2b dHy e gui de
conduit 45 allows the trunk optical fiber cable 20 to be slidably conbined
wi th the d¥aRkEer erfsit@ie maehs P2Rey faanflet i ietl omeds to4 5 iy aufe
optical fiber cable _20.is l.aid in.the upper spac f.insi t maj n pipe
TP\ b Bugh PR T oY Candareas sy EResTERer SR st S Sh 9% b Tk

tensi on e 2% nMeeibe Bl Beet hasbranghi gpbiced fiherocaplias 21, 22
and the branch tension nenbers 26, 27 to be inserted i'n the branch pipes

4, 5 brande offpd rdmeateergls decoihifit 45 at the positions correspondi ng
to the openings of hranch pipe S%ﬁgﬂgﬁaneans of 15 the guide conduit 45 and

appl yi ng t enéfEntBri-tte Shrdfcht : mﬁ@ﬁﬁérgoﬂéi1§?e%FP8mEr%%§ﬁ“bptica
fiber cahles 2l.,2% 1Q.P8 4 st}gfc?éjd't'g %htehgpgkﬁﬂﬁhPP'}Eﬁﬁnéhepﬁjt thout

bei ng excessivel'y = t ensi oned. reover, providing~slack prev i on ‘menbers
50, 52 widdy thEddre @i oFi peelpipkesoi i s pRsSst bt e g Jamvimidersd ack on
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 tomake it expand by its resiliency pressing
15 it against the inner surface of the branch pipes 4, 5 thus holding
itself.
As shown in FIG. 25 (b), twisting the middle part of the
pipe 90 makes themiddle part deform against its resiliency into
a spiral shape along the inner surface of the branch pipe 4,
20 andthe spiral is pressed against the inner surface of the branch
pipe 4 due to the resiliency cof the pipe 90 and the both ends
of the pipe 90 is fixed in the lower part of the branch pipe
4 by the expansion members 81, 92 and the rear end part serves
as a branch slide part 8b5.
25 Alsc in this embodiment, for the temporal fastening of the
both ends of the enlarging members 91, 92, a structure which
is bonded by a hot melt adhesive and detached by heating, or
a structure in which an appropriate locking structure is used

for detacheable locking can be adopted.

30 In the above description, the branch pipe is explained only
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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 psapLizyds
menbers 50, 52. Furthernore, placing guide nmenbers 60, 65 at the openings
25 of branch pipe 6, 7 allows the optical fiber cables 20, 21, 22 and the
tensi on nenbers 25, 26, 27 skirt around the area directly beneat h t he
openi ngs of branch pipe 6, 7 thereby preventing them from hindering the
sewage flow. Also inserting a erxibIe shape retaining pi pe 70 into each

30 branch I . he S 'n t e _branc 1 25
APRI L 2o0?5"‘9&"1[‘)@et;heﬂl?’r nefYBi b8 PCE TR éﬁc’\ga"gecrh& & |%Bap%on SR

preventi nﬁp}:ﬁlhﬁe@ﬂid eale birBgEnCRDbESs 2L, w%Zlaélél dhe degrskanyh eRhsys, 26, 27
from hindering the sewage flow in the branch pipes 4, 5. 5 Furthernore,

di sposi ngnehe kgmfdfé‘l wErpser 486 pnovhaéedpenihmgs thef thnakchopipel 6fikFet o gui de
the trunk o er cable 20, and the trunk tension nenbers 25 as wel |
as the br%?‘ltg]tn %@I‘P ’FF‘B%{‘ TSR QD BYNDSS 2 & StHRE M RN Lt RGBS fenber s

26, 2% |ajg, étréttehﬁhggranc%&%ﬁ%hogpﬁﬁéégeffﬂ@r MBLA P PE h BLE 1guided to the

10 I ower part of t pi pes 4 ci rcunventing the openings of
branch pltp@n@loﬂ masttbefd 27t hess Aty theresi thenbraneh apple/iingre tEnsdan on the
branch tension nenbers 26, 27 in this state allows the branch opti cal
fiber cabtesP#nalbeland the branch tension nenbers 26, 27 to be laid along

e Loter sustace ol B3GhRLeEh LS, BLPeo o8 MLRUY Eroseing Lhe,Jnterior
conduct ed: 1 ang A upRemasuLhace20f 3the Haneh pime Wil I ,he deseld bed I'n
this enbodi ment, first, the inside of the main pipe 1 20 and the branch
pi pesit4, Eeaxmalsmd/egpecbmxt b lariVicgnmefamtohokasuaed, nimesucialcakats, such as
t he di stance between the manhol es 2 and
the intermediate manholes can be treated in the same way as the
branch pipes 4, L.
In a method of the present invention, a trunk tension member
25 is slidably combined with the trunk optical fiber cable 20
15 to be laid in the main pipe 1 so that the trunk tension member
25 is stretched substantially straight in the upper space of
inside the main pipe by applying tension between the manholes
2 and 3, and this makes it possible to lay the trunk optical
fiber cable 20 in the upper space of inside the main pipe 1 along
20  the trunk tension member 25 neither placing excessively tension
nor giving unnecessary slack on the trunk optical fiber cable
20.
Similarly in the branch pipes 4, 5, it is also possible to
lay the branch optical fiber cables 21, 22 into the branch pipes
25 4, 5 without placing excessive tension by drawing in the branch
tension member 26 while applying tension on it.
Alsc tying the branch tension members 26, 27 to be installed
in the branch pipes 4, 5 with the tension member 25 fo be

installed in the main pipe 1 at the portion 31 corresponding

30 to the openings of branch pipe 6, 7 makes it possible to haul
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3 (there may be ot her manhol es between them , the lengths from the
manhole 2 to the branch openings 6, 7, the lengths of the brgé h’FﬂLF@%ﬁ’
5, and their dianeters. 25 Also, if there are any obstacles (a lu 0
nortar, protrusion of a branch pipe into the nmain pipe, and others), they
‘are to be renoved by a specially designed obstacle renoving nachine so
that they will not hinder the laying of the optical fiber cables. 30 Next,
a pull menber is installed in the main pipe 1. Known 52 25 APRI L 2005

nmet hods f such g | at | L.bc t.hod.of forcin h rigid body
such as agéxnere i n}!t:o t%elogll gggbggn%?ﬁg%@% Iy r}?%aéw%p rlg%h%tagl-]l(?vk%g

instal | attloa toatk byptpressurizad @ibvle @omebhed 18fdconneed ifdhi{ G Boe

sel f-nmoving vehicle, and so forth; these 5 known nethods may be suitably
adopt ed. Baseehoit t Heoseniey Festtes, the | engths of the trunk optical
fiber cable 20, the branch _optical fiber _cables , , and the tension
nenbers 25, @Fef%lgﬁb%%gt5Fﬁpﬁe8p§ﬁ8ailFagﬁchaﬁiﬁbgﬁéHWhﬁﬁﬁrﬁﬁuWﬁth
respegt tQeeardh Adidler£LLEf €haBI Yne Al JO R L£XFMCL1 § BEs LMK 180sT on
menber is a wire (high-strength |owelongation characteristics) 1's used
for the topinkcalkenSiter cawieep 0260 and = icidkIndcbadli neenbet h foiead-1ofk a
flexible stajnless steel pipe, the inner and outer surfaces of which
bei ng coatTF It MRLS £ F i &G PHiEgr aPNguibr fed and KIS dnitglesstt rengt h

| ow- el on ' j1be l.led _super-fabric _such_as carbaon, aramd, and
t he |ike?ﬂ|5r1é¥t1héeéhf)leér§tcﬁv%m%sg%l rec LY %P%‘B?y?ftﬂ?esﬁ%nt%eo&%%| fiber
cabl e 20 @k tihe hirouak thengi ofe nesheri 25 aLe shidabhyi 6o ied by,

inserting theminto 20 a plpe-shaped guide conduit 45 as shown in FIG 27.

Pr ef dPabltfie ttHeirds drrote opt incadben B&r. cabl es 22, 22 and the branch tension

menbers 26, %ﬁ are slid lX integrated by . _
oreover, making the branch optical fiber cables 21, 22 and

the branch tension members 26, 27 to be inserted in the branch
pipes 4, 5 branch off from the guide conduit 45 at the positions
corresponding to the openings of branch pipe 6, 7 by means of
15 the guide conduit 45 and applying tension on the branch tension
members 26, 27 allows each optical fiber cables 21, 22 to be
inserted into the branch pipes 4, 5 without being excessively
tensioned.
Moreover, providing slack prevention members 50, 52 within
20 the main pipe 1 makes it possible to remove the slack on the
optical fiber cable 20 produced within the main pipe 1 by
pressing it against the inner surface of the main pipe 1 with
the slack prevention members 50, 52.
Furthermore, placing guide members 60, 65 at the openings
25  of branch pipe 6, 7 allows the optical fiber cables 20, 21, 22
and the tension members 25, 26, 27 skirt around the area directly
beneath the openings of branch pipe 6, 7 thereby preventing them
from hindering the sewage flow.
Also inserting a flexible shape retaining pipe 70 into each

30 branch pipe 4, 5 allows to guide the sewage flow in the branch
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inserting the branch optical fiber cables 21, 22 in the branch tension

menbers 26, 27 and it is further preferable to keep the 25 p i Gl
the main pipe 1 inserted in a guide conduit 45 as shown in g#%ﬁngtgﬁgg

keep them taken out from openings 46 provided on the guide conduit 45 at
di stances fromthe manhole 2 corresponding to the openings of branch pipe
6, 7. This guide conduit 45 need to have chenical resistance 30 against
the fluid in the main pipe 1 and flexibility to be 53 25 APRIL 2005

i nserted fron1a manhaqgl e 2, 3, referabl is formed of plastlcs such
as ponet%@?%ﬁe 'pélﬁﬁFGbQ#Eh R?ﬁ?ef%%ﬁ reEBF?é@@ePlPSr ondduis

reinforcegd, ﬂ‘tfﬁ&efﬁea@fj 5.2 P%B%ehé‘c{bﬁ!@s 31l engt i cornpspanding, to the

| engt h of t%% mail n nd at ast one or nore contlnuous spaces in
t he | engtrhkymys@r:ﬁ%eq] @R om raintd Sy ONe detiayc Nl openi tigs b4anch ditees

t hi ckness direction at positions corresponding to the openings of branch
pi pe 6, 7 r This conflguratlon al ows the optical flber cable and the
tensi qn o be sli abl uxt osed in the e 10 direction

I
wi thi ¥ t he gf‘fruore Sy 457ONBrdov egtuﬁéies‘H%‘B%eB tlﬁle Ui ORI t 45

may be f%ff%éwcx@tﬁltpen@ a7pt P SN HN ¢ oG oBi i £810P€Pe F Nediite |ANGL hwi se
direction formng a shape and nmeki ng the both edges overlap to nmake a

space i nsame. th‘lémtgunkh’a@zesnmwmemhemQ@ bbewe¢ Dl plsatbenenbecls apttiralase i nto

t he pipe _15 through the cutout part. Mreover, the guide conduit 45 may be
a singl e piper &8iRswA L/ i #2 AT t@? bB*FmFBrt%&%\thrPé“e“‘c & 2By ped Yy be used

Chennin L Sorth KapSUehe S e At B3Sh SlpLIeTAS ROTBUEd g ke
cabl 020, 1&der %%rttebmgtm@&matrﬁm pbipeach, dlicde ccanduit ndSthe Qpéiﬂ_U'[g‘SEE, t he
gui de conduit 45 may be an unitary structure such as the ones shown in
FI GS. 44 ahd4B akhipdbehas ‘& aplcuifaki themwfat ddpd ppedtipn, tded cael vimanhi ch
nU|tlm(3é%%§¥% g%e a %aggﬁ%bnsionnwmber826,27:U1thisstateallows
the branch optical fiber cables 21, 22 and the branch tension
members 26, 27 to be laid aleong the lower surface of each branch
15 pipe 4, 5 without crossing the interior of each branch pipe 4,
5.
Nexf, another embodiment in which laying is conducted along
the upper surface cof the branch pipe will be described.
In this embcdiment, first, the inside of the main pipe 1
20 and the branch pipes 4, 5 are surveyed with a TV camera to measure
numerical data such as the distance between the manholes 2 and
3 (there may be cther marholes between them), the lengths from
the manhole 2 to the branch openings 6, 7, the lengths of the
branch pipes 4, 5, and their diameters.
25 Also, 1if there are any cbstacles (a lump of mortar,
protrusion of a branch pipe into the main pipe, and others),
they are to be removed by a specially designed obstacle removing
machine so that they will ncot hinder the laying of the optical

fiber cables.

30 Next, a pull member is installed in the main pipe 1. Known
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when the guide pipes 45 are not tied together, each guide conduit 25 45
need to be provided wth a trunk tension nenber 25 inserted ‘Z%h?’il:ﬁ id005
Mor eover, the tension nenbers 25, 26, 27 are made of a high-s reng%h

| ow- el ongation material and extends parallel wth the optical fiber cables
20, 21, 22, the tension nmenbers 30 25, 26, 27 and optical fiber cables 20,
21, 22 being noveable 54 25 APRIL 2005 with respect to each other in the

|l ength direction with sone clearance. As shown in the above described FIG
3, for the tensi menhers 25,.2 27, €] ongat ed ers_such as .ropes,
strings, Ig%t%%%s gf;% E’U%Edén%%apﬁilaﬁ;g?rierh%Jtlﬁggc?mfngFgﬁgg#o%OW%g gﬁhs%ch as
pol y- par ar phend fNe-Rez asbh Sy 0Xazok & (B ifdbersneahali df #1Pai$.4 carbon
fibers, netal fibers, and glass fibers nay be 'used. FIG 36 (a) shows

anot her ardyotihmert - ofke Heasttarllettioe tnol 10y whisds udtieddensirone nertierds 25,
26, 27 are_slidably integrated wth the optical fiber cables 20, 21, 22.
The tensi®h HEMRTSINDEL0 X5, SR W i H Fohen & 9% ‘oittitvaltgsser

cabl es 2 i I igﬁ§r in the tension nenbers 25, 26, 27.
FI G §6 ?gﬂ&?ns Hégngheﬁ%rrgie%q%?o%%l sec X%gagdaqﬁveiée]'w of FIG 35 15 (b), and the

tensi on nmenberss29, o26,thd/ Alerdprresinis A fRéalenptRE 3% TWEh @Sk
stainless steel pipe, the inner and outer surfaces of which being coated

with an a0Rticol fédegncaebs #0,cobeilipBs: ophisicdé fhesmerdllepi pe, 35, _
o core splicalc[hbety Sehles 20, 2L 22 are lnscried, sash gl Mhich belng
L cor SRS QoERRLED, L s 0L Bl LhBRR CopLErLpIg) AT L0 Lo
opti d&l farberxapgliles 20e tnuphriérctd @i memberalikeawrite norieyH-tr-200kcor es
are used dependi ng on the nunber

low-elongation characteristics) is used for the trunk tension

member 25 and a cylindrical member formed of a flexible

stainless steel pipe, the inner and outer surfaces of which

being coated with a resin film and integrally formed with

15 high-strength low-elongation fibers (so called super-fabric

such as carbon, aramid, and the 1like) in the lengthwise

direction.

Preferably, the trunk optical fiber cable 20 and the trunk
tension member 25 are slidably combined by inserting them into

20 a pipe-shaped guide conduit 45 as shown in FIG. 27.

Preferably, the branch coptical fiber cables 22, 22 and the
branch tension members 26, 27 are slidably integrated by
inserting the branch optical fiber cables 21, 22 in the branch
tension members 26, 27 and it is further preferable to keep the

25 parts laid in the main pipe 1 inserted in a guide conduit 45
as shown in FIG. 27 and keep them taken out from openings 46
provided on the guide conduit 45 at distances from the manhole
2 corresponding to the openings of branch pipe 6, 7.

This guide conduit 45 need to have chemical resistance

30 against the fluid in the main pipe 1 and flexibility to be
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25 of the branches. Configuring the inner dianeter of the inner coating of
the nmetal pipe 35 to be |arger than the outer dianeter of thes apRIED005
fi ber cables 20, 21, 22 allows the optical fiber cables 20, 21, 22 to be
slidable in the netal pipe 35. The metal pipe 35 is 30 preferably flexible
and bendable. Al so the anti-corrosion 55 25 APRIL 2005 coating 36 is
preferably reinforced in the longitudinal direction by enbeddi ng
filamentary high-strength |ow elongation fibers 37 inside the coating.

Next , eac{hgg} d%ra E)naﬂg}%%bn %I Gané@;a%%fé&%éfgegttfs Po%nh]ee ﬂogf de

conduit 45 in ?ﬁe vicinity e "opéni'ngs correspondi ng to

posi ti onspEdswhishstidie s anshydensiane, eebessoRbley, sangh-&fifafd om t he
trunk tension nmenber 25. The guide nenber P has a dianmeter substantially
corresporiphiedeert ve Fheee ufilavstusrebvithef Yrarehngi pes Biprs raing
conprised 10 of .a tubul ar insertio rt 4 ose Ccross section is an

ar cuat e- shaps &t Floﬁﬁ-egﬁ’gﬁglpgré%rtqiﬁgﬁnz?]t&’aPEhW? A0 #ipeunkand|dtde part
102 whi ch pi of 86ES dRwPRRISh il R L ndr i 6ah onbRAGE LAY i yD4 for
supporting nenbers to be Iaié'in th%pﬁg%%qghgﬁglf?bgﬁ lgbg?g%%ﬁﬁs I'de part
103 proviaed iisnprheidaderttlompEmipayst 4504n ek tad ckhiedablyrbeot dbngdrenber s

to be laid in the branch pipes 4, 5. A guide conduit 45 is slidably passed
t hr ough tBfRSI%}URk QLIRS inmEptice@PeRinge gii deanehbeir® @nd -al so t he

branch t j on r 2 nd_the branch optical fib cabl 21, 22
are s|id§@?§9p%§§§§8%ﬁ?§g%% %%2OHFa%§ﬁ §ﬁfdéx%%rifg%r16§SE?h§n%rﬁﬁﬁasIide
part 102 gsikidie dumanehs sid des pardaadds, ymevfodar e 9fe a Hf1gndlsd Pi pe
form(see FIG 35). It is preferable to arrange the branch tension nenbers
26, 197 ahidredicl @prilddlinf thergwiald eongit225 whilshrearet,akbr ohdpé rcom t he

branch slide parf 103 of, 't ui de nber P into a conpact 25 formnot to
wi nd t herlg&t dtfrSaﬁaiutlﬁequﬁa%%%%me%@ymﬁilw&mg a pipe shown in

FIG. 9, 10 open in the lengthwise direction forming a 'C' shape

and making the both edges overlap to make a space inside. This

shape makes it possible to place members with ease into the pipe
15 through the cutout part.

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

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

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

Moreover, the tension members 25, 26, 27 are made of a
high-strength low-elongation material and extends parallel
with the optical fiber cables 20, 21, 22, the tension members

30 25, 26, 27 and optical fiber cables 20, 21, 22 being moveable
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at work. Moreover, in a case in which a guide conduit 45 is not used as
shown in FIG 8, the guide nmenber P is nounted on the trunk 4£aAPRID JFpBLEr
25. Next, a nethod for laying the optical fiber cables 20, 21, 30 22
within the main pipe 1 will be described belowreferring 56 25 APRIL 2005
mainly to FIG 26. The guide conduit 45 is connected to one end of the pull
menber which is, in advance, passed through between manholes 2 and 3 and
then the guide conduit 45 is passed through fromb5 the manhole 2 to the
manhol e 3,. Also a TV canera.is. inserted fromihe. branch pipe.boxes 8 9 to
confirm whether® re(%éotctot 78 Py Gt grnéﬂbgpeé?%gf%c%%%%cﬁﬁ "g]a “5P%ni ng of
branch pigeHrarcze Wen there is a risk that the guide nenber P is damaged
from 10 the friction against the inner wall of the pipe or trapped by
steps in theAg pblowme iwhithe iabdve mmsed ibred EG®I) digqre the itendion
preferable to draw it in_together with the pull string by placing it on a
moveabl e RERRCIGH r,Jéar’fs?ref‘]z)l &/ hRAOPFRRT HEMRSTIE FHER AR EIPTY rIRATIEd at its

tip wth 15 i L, Kl is.inserged fromthe branch
ol pe "o £y ok b The Thhel G el 26 anertRE FHASEs 4R &2 T

obser vi ngpoi Hpd he-phércanmica-Ben Acakel Duxdhe d epsden wepbek, 26 a0 t he
branch optical fiber in the branch pipe box 8. At this tine, the guide
condui t 4BHersheamion gipers,i sewovediberadj ast 2bass sf Posis inmy the
facilitate the hooking of the tension nmenber 26 with the work rod. It is
al so prefue?ea le to apply tenporal tension to the trunk tension nenber 8,

therefore thigggi s38dQRy edho@8PSRGE ARG, OBt He: b A val Oac}héﬁfséﬁfctw Site.

Then the tension nenber 26 is taken up fromthe bran pipe 25 box 8 to
i nsend t henitalp tdfe tteesjuindecnertrer 2P, i P6p 2heaopetiiideblof ibrtarclageide 6.
When the orientation of _tip of the guide
with the optical fiber cables 20, 21, 22. The tension members
25, 26, 27 has a pipe form and the optical fiber cables 20, 21,
22 are slidably inserted in the tension members 25, 26, 27.
FIG. 36 (a) is an enlarged cross sectional view of FIG. 35
15 (b), and the tension members 25, 26, 27 are formed of a metal
pipe 35 such as a stainless steel pipe, the inner and outer
surfaces of which being coated with an anti-corrosion resin
coating 36. Inside the metal pipe 35, two-core optical fiber
cables 20, 21, 22 are inserted, each of which being formed of
20 two optical fibers 23 whose outer surface is coated with an
anti-corrosion resin coating 24. The optical fiber cable is
not limited to the two-core type, but four-core type and others
may be used. For the trunkoptical fiber cable 20, in particular,
a cable withmore than 200 cores are used depending on the number
25 of the branches.
Configuring the inner diameter of the inner coating of the
metal pipe 35 to be larger than the outer diameter of the optical
fiber cables 20, 21, 22 allows the optical fiber cables 20, 21,
22 to be slidable in the metal pipe 35. The metal pipe 35 is

30 preferably flexible and bendable. Alsc the anti-corrosion
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menber P is not changed upon taking up the tension nenber 26, it is
preferable to insert an air packer 39 as shown in FIG 33 i 2RARRIUBO0EOr M
into the opening of branch pipe 6 fromthe 30 branch pipe box 8, and insert
it further into the guide nmenber 57 25 APRIL 2005 P to nmake it expand, and
then take up the air injection part thereby changing the orientation of
the tip of the guide nenber P in the direction of the branch pipe 4. As
for the nethod for fixing the guide nenber P to the opening of branch pipe

6, an 5 i I a; gl JHY,. ppL} r n n 4 . r_surface
of the tﬁ%ﬂ%ﬁ%ﬂgng%%t%%n¥§%rt f%%dgfp%%ggag?%g ﬁgﬁbgF8F>%{$§#%§&% @ hr ough

the contagtredtiod he imyner snbkgeenal theibsasehapipe HiglorstardRFiH i ent
menber such as a rubber and a sponge nmay be placed on the outer surface of
t he tubul 8¢¥Takerdqoirpafibempy 37 olmride tdperaxhtfigee with its di ameter

decreasing tq the front en may, be fornmed, .to fix Lt by contact bonding

t hr ough fric?F%ﬁf F?Cgsgg g% %%%Efﬁléf?gﬁﬁhénaF &rdgbn% .Ftip ity a
shape sas shoWguk BeFlGn3B. Wheniusivie thisihype ofr the geb@ﬁiﬁ@@b g P the
arcuate fixing part 41 is made to contract in dianmeter 15 wth™a thin | ead

string amnbrtihespaiikdinq@nde ather pbeihgonasett etlichntthet herdwcanaterpiipem 4, the
thin lead string_is cut releasin% the di anmeter contraction and expandi ng
it&l

the ar cudt¥™E5F /G’ paf Praneh ¢ HiTERE Ehe tappk Fexs Hep twebgrctat e Tisi ng
t 41 i i 4 o |.S. , in the ith
oS S e gost N30 i (e sece ar e e v

t he gui de havi ng shapé  as descr

my be cgid iiathatitdibyneaed yimghanbadhesi ¥epes &, g5 Uend N AdvaRGe iy the
outer surface of the arcuate fixing part 41 and fixing it through contact
wi t h 0he dhnertybnlace ioBerhiéobr adatt pidde whosorchysappkyingnaisesin i ent

body such as rubber and a sponge 25 in advance, aqr_formng a tapered face
PERRARRLE ATt e et T AL e P SR s e

bondi ng tdwroughart 102 which projects downward from the cylindrical
insertion part 104 for supporting members to be laid in the main
pipe 1, and a branch slide part 103 provided in the insertion
156 part 104 and for slidably holding members to be laid in the branch
pipes 4, 5. A guide conduit 45 is slidably passed through the
trunk slide part 102 placed in the guide member P and also the
branch tension members 26, 27 and the branch optical fiber
cables 21, 22 are slidably passed through the branch slide part
20 103. The trunk slide part 102 and the branch slide part 103

may be formed of a hole or a pipe form (see FIG. 35).
It is preferable to arrange the branch tension members 26,
27 and the optical fiber cables 21, 22 which are taken out from
the branch slide part 103 of the guide member P into a compact
256 form not to wind themselves around the guide conduit 45 while
at work. Moreover, in a case in which a guide conduit 45 is
not used as shown in FIG. 8, the guide member P is mounted on

the trunk tension member 25.

Next, a method for laying the optical fiber cables 20, 21,

30 22 within the main pipe 1 will be described below referring
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friction. Furthernore, the guiding nenber P may have a formas shown in
FIG 47 which will be described |ater. 30 Conducting simlar 2pAPKILP095
successively in other branch 58 25 APRIL 2005 pipes 5, the branch opti cal

fi ber cables 22 and the branch tension nenber 27 are taken out fromthe
branch pipe box 9 and the guide nenber P is inserted and secured in the
opening of branch pipe 7. 5 Next, using a tension device 34 nounted in
each manhol e 2 3 and consisting of, for exanple, a manual wi nch of a drum
wi nd type p m% % %%QOOK one end of the tension menber 25 is fixed
to the hd%? n applied on the other end by neans of the w nch

to lay the 9%%@9g%&@%ubbnﬁﬁl%nqBeéghc@ﬁnéé@eéotQDShgaéné'@@rtﬂéﬂﬂdﬁﬁ.20 21,

22 and the tension nmenbers 25, 26, 27 in the upper space of Inside the
mai N pi pendmbdherhidte ir,arich aplnrpacé i paasstirahgbtiglpi iper@sers howhd e~ G
34, it is_possible to lay the branch optical fiber cables 21, 22 in the

upper spated 3 r?QddéhteﬁJe theaAthdpi peactrits4pyiq o esRg d%ﬁlﬁfdi@trh(ef%nﬁh
tensi gn r@k@%asnl%ﬁengﬁ‘é‘ Eﬁe%gﬁﬁengﬁng Alrgeocga@bsggg%gg_{lptngd I &

branch pi pe box e branch pi pées e 4 pi pe

bend as shertHd dra@2h 2igRdbadlesi §, IS PLPFITHDIBetRekayr ther apid cal
fi ber cables 21, 22 along the upper part of the inner surface 20 of the

val | ey partid®nemtiiazh H $salbeateparea nfeadie dpemtingr afichraptpesize & by
merely tﬁ?sioning the branch tension nenbers 26, 26 with a tensioning
mechani sm 34 nounted in each branch pipe box 8, 9. Therefore, in this

case, a TixigoieaRereQas SNOMA LN RL Guitlh nbAbe?ATR fanhellAGR al ong

t he upper part of the 25 inner surface e va Iey part 101 of a pipe
bend 10f eged hriastcion piged ndt EheTJDﬁnméth)fdl off diheppspei 0A tSambed dyhat t he
fixing nmenber
steps in the pipeline while it is moved in the main pipe 1, it
is preferable to draw it in together with the pull string by
placing it on a moveable cart or a simple boat.
Next, a work rod, which is provided at its tip with a hook
15  jig 38 as shown in FIG. 32, is inserted from the branch pipe
box 8 to hook up the tension member 26 with the jig 38 while
observing with the TV camera to take out the tension member 26
and the branch optical fiber in the branch pipe box 8. At this
time, the guide conduit 45-in the main pipe 1 is moved to adjust
20 its position to facilitate the hooking of the tension member
26 with the work rod. It is also preferable to apply temporal
tension to the trunk tension member 8, therefore this is adopted
depending on the situation of the work site.
Then the tension member 26 is taken up from the branch pipe
25 box 8 to insert the tip of the guide member P into the opening
of branch pipe 6. When the orientaticn of tip of the guide
member P is not changed upon taking up the tension member 26,
it is preferable to insert an air packer 39 as shown in FIG.

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

30 branch pipe box 8, and insert it further into the guide member
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Qis noved close to the pipe bend with its arcuate fixing part 44
contracted in dianmeter while inserting the tension nmenber 30 2§ APRILIIDD5
optical fiber cable 21, which has reached to the branch 59 25 APRIL 2005
pi pe box 8, into the slide part 43. As for the noving neans, a nethod of
attaching to the exterior of an air packer as described above or other
speci al |y desi gned apparatuses nay be wused. Wien the slide part 43 is

pl aced in the upper part of 5 the inner surface of the valley part 101 of

th i m - (di t [ f th te féc'l t, 44 i
releeglsgg pte%@f i%(ﬁ%etl?lr(leq{ﬁ%ten r%?\l?hrt%l%%:aggig gbaghel?;\g?ﬁeencjalséﬁ CM&% EPaa:rnte gu: Ze

menber P.tNMbesb§ trae gisigst Be ko praduaedop ridhe: guider aondyit adGaindhe 10
trunk tension menber 25 within the nain pipe 1, a slack prevention nenber
55 shown FATFEGe @Dreqt ppmcdd thiet hraneheins 4. phpdd dbeshomnodrEddt G 26.

The net hog, for ving.and fixing_ the slack preventjon nenber 55 is simlar
to the calg'gél%? nLIt}hee g%ﬁ% W&“ﬁ&ﬁbgrtb% W G\H ﬁ’g héﬁBEP PLPaNner t3fe fixing
is 15 conglues pek By Aa0s Rfy bB& RS I0WRL 8 £ Xd t t ot her
enbodi nent, a net hodéT?or I ayyi ng gg{i clé?il@e%?%‘ée}?g%(g%ﬁe???Ru%?nsuplla%ec?and
branch pip&ghentubeleasessart hon smmtd &0 invifbeiie afuibiarehopirpest ik be

described, First, as in the case wth the previous enbodi nent, the main 20
pi pe 1 and" tREHEANERE FopéscE Whthtdesimney sqnfaas af Thechnerah e t hen
pul I menmber : : re_i alled in each.of th mai n pipe 1 _and

br anch pi43|t;’e§br}1,(gl g%ﬁ'ﬁé%@oﬁ%ﬁg% “Lé g%aac apurlutr%br?ernﬁgs 30°P99e 1RY e

connect echbldded e gHbdASLEONAUIAL AR oENEnd BRYAR TBABELL 260 B0e: L t ensi on
25 nmenber 27, and then, the other ends of the pull nenbers 10, 11, 12 are

t akedOup @t Rosapared Heaame thi hes herelhy ri dsereaning e topt feaht farker
cabl es 20 2%}, %2 angL tjgen%ens,i on nmenbers 25, 26, 27 fromthe manhole 2 to
t he nanhé%@r SAnd T RE bF] %ﬁpﬂbgybggggact bonding through friction.

It is also possible to use a guide member P having a shape
as shown in FIG. 35. When using this type of the guide member
P, the arcuate fixing part 41 is made to contract in diameter
15  with a thin lead string and the like, and after being inserted
into the branch pipe 4, the thin lead string is cut releasing
the diameter contraction and expanding the arcuate fixing part
41 in diameter, thus fixing the arcuate fixing part 41 into the
branch pipe 4. Also, in this case, as in the case with the guide
20 member P having a shape as described in FIG. 28, the fixing may
be carried out by applying an adhesive or a glue in advance on
the outer surface of the arcuate fixing part 41 and fixing it
through contact with the inner surface of the branch pipe 4,
or by applying a resilient body such as a rubber and a sponge
25 in advance, or forming a tapered face 42 of which diameter tapers
off to the front, and fixing it by contact bonding through
friction.
Furthermore, the guiding member P may have a form as shown
in FIG. 47 which will be described later.

30 Conducting similar operations successively in other branch
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8, 9 and al so placing the guide nenbers Pin the vicinity of 30 the

openi ngs of branch pipe 6, 7 in the main pipe 1 by observing £)apRIARG0S
2005 themwith a TV canmera. Subsequently, in a |ike manner, the guide

menber P is disposed at the openings of branch pipe 6, 7. Wen the guide
menber P has been nounted in the openings of branch pipe 6, 7, tension is
applied on the tension nenber 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 _inside the main, pi . Finalg , n the branch pipes 4, 5
are a bert'Bipe’as %o%anizlﬁ_ EPE;QC%, %éb?FxFﬁ‘ )iﬁé\rq\ggr a@di 5_?’@ in each
vall ey pardnsidt HehRs dessrtbedeThaPFacament ofaide fibd pexmehey Q can
be conducted in advance during the preparation work. In that case, pul
menber s lilhe 2fliiatee Memides iPndtsalihedricrdt hadskederpdrin tihorogdreimmteet i al of

t he guide nenmber P, the fixing nenber Q and the slack prevention nenber
55, the A GhtRIR%I’as for 15 the pipes, for exanple, hard vinyl

chi origde. hi gladengiixy PURLIY o0y 075 Etal caf e adant ad,

Particul arly, ﬁgterlé menbers “of |%%Fé?cuate or
ring- shape anti %609 pai hgist CoRLT aghrdl e dmareher wanshtden expanded in
dianeter to press it against the inner wall of the pipe, it is 20

pr ef er ablteyre rsieresbfwi tyi @y hootd, orhdesnbowér thdaremedhumetdrst t36 ipol y

et hyl ene, steel as a single material or in__ conbination at |east

for the i Waria GOGIEns FE8FTPaney SPBLEES RbrEaver:PHordithdla
taper ed face 0ICONEPPE S LS MR G25aLhe, QULer SELACE, LR heend of an

arcuate or ring-shape fixing part eac makes it possible to
prevaot idptficm tiappi agolés oWi,Ng1ob} 2es oheftais hri hgndespl 28 due to
hi gh pressure cleaning during a pipe diagnosis. Next, as another

enmbodi e’ & IEF HPRfEst eRdoroh Helsdglse the main pipe 1

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

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

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

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

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

The method of disposition is such that the fixing member
¢ is moved close to the pipe bend with its arcuate fixing part
44 contracted in diameter while inserting the tension member

30 26 and the optical fiber cable 21, which has reached to the branch

59



30 in which there are sonme househol ds for which laying 61 25 APRIL 2005
communi cations cables such as optical fiber cables is not copsiagrag 2005
be described. FIG 37 shows an underground pipeline 1 provided between the
manhol es 2, 3 and for |aying conmunication cables. The 5 present invention
is applicable in the case in which there are other manhol es between the
manhol es 2, 3 and also in the case in which the manhole is a

comuni cations base. In FIG 37, there are provided a plurality of branch

pi pes A, : or. p i ng. each usehol.d a,. b, ...] between the
manhol es I%l%e fjoé(ngc’&l%g?ca%% %%#\}\g BA%ect ondl vP wt%?_rﬁ‘@ﬁ%fnetaifén al ong
-1 line hetidb& of, athachuier alo kidenotes-ihe SR AnPLRe ¢fderSeNerage
pi pe which is installed between a manhole 2 and another manhole 2. And

from t he dpperilspdebooe onsitdent kperanhly, deshigridd bippach tpispesndy He f
(corresponds . to one of A to Jin FIG 37) branch, off at the openings of
branch pip&S; W%e &El@aéﬁrlﬁlteaﬁéﬁtpfiBelséﬂ?l%c‘?% TonHeR t 8P REWr &Hch pi pe

box 85 9 i ch J n ' term hgt

(corr Sspandi g s aepAcBnsE ot RAIERaRt ST GRERe PR 515 pe 1 1
| ai d al ondidnet g 0adbratraztdept bf e sevenak reterg @nd Lar ped-aviddsepeni ngs
of branch pipe 6, 7 at its obliquely upper part as shown in FIG 2, and

t he branctP fpipes W theghrendhaiinestieep ahdghethe orascheispenihagniiste br anch
pipe 6, 7 and thEen changes their directions near the earth's 25 surface
connect i nge 0t he' branch pi pe boxes 8, 9 at a gentle angle. As shown in

FIG 37, in yhenupdergriolnd apiPs-bineeQford Rhe g@f@@@dﬁﬂ{}it 5gn?1prtq{é(:h pi pes
A to J branch off fromthe main pipe 1 toward the househol ds [ ocated
upwarl@l y taturgs bensiod, né@beranthb dewnhandltheatméingpipe i1, ja Aldckn this
embodi m:"nptr’evention member 55 shown in FIG. 29 is placed within the main

pipe 2 as shown in FIG. 26. The method for moving and fixing

the slack prevention member 55 is similar to the cases of the

fixing member @ and the guide member P, and the fixing is

15 conducted by means of the arcuate fixing part 56.

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

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

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

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

30 the openings of branch pipe 6, 7 in the main pipe 1 by observing
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62 25 APRIL 2005 explanation is given assum ng that the | aying of the
branch communication cable is conducted only for three housefphgRiL |2ppsat ed
at b, e, and j, and no conmuni cations cables are laid for the other
househol ds | ocated at a, ¢, d, f, g, h, and i. 5 First, the inside of the
main pipe 1 is surveyed with a TV canera or the |like to neasure the

di stance between the manholes 2 and 3, the distances fromthe manhole 2 to
each opening of branch pipe 6, 7 of the branch pipes 4, 5, the distances
from the_branch, pipes .4, 5 to,the bran pi.pe_hoxes 8, 9 e dept hs 10 of
the br anc%h%rflgétgo?gg Gguiega -anéugée%FPﬁT{@é& %ﬁé eﬂaf}n%‘tége cting
the abovendeser i beds SH ¥8Yse YU e il R§Sed thg ACCOBRIANE JiiR Gemuni cation
cables are prepared. Here, in this enbodi nent, for the households a, c, d,
f, g, h, i fibrenmihehgoridechenbrmruii bati baexabbestad eimothd e inkds
installed, a |lead st_rin% formed of a plastic tube or a rope-like body to be
descri bed®f 7N BigEd bas”f aFedi ¢hel icPRiled 6P thacke ki MeEwiehr anch

Conault 111 ‘Gebier REERR e doirans: 9 ARG Mo SR FETR £a Sl 88,001 OF

the gui despipenshawe 2n Kl di3pdse @é@hefh@%@rpi&rttih@uh?péy §Picd s
embodi ment. The guide conduit 111 is preferably made of plastics such as
pol yet hyl eheldd rigme tihelvielpgol nt of |ightness and chenical resistance, but

nder or ound BIipE N, VTR TR BE-CORGURCI AL Rawediah FiLge SF ikt o
At e 13 ekt ond o Fori ot e To 2’ 30 Shons P B’ 3. YR Pokitue of
the ilonerl@i pes Héspraovedes Tiassdageserfart bliethe ufiki30y eemvet gatdwmbecabl e
128 (equivalent to 20) or a |lead string 123 63
conducted in advance during the preparation work. In that case,
pull members 11, 21 are to be installed in the slide part.
For the material of the guide member P, the fixing member
©, and the slack preventicn member 55, the same material as for
15 the pipes, for example, hard vinyl chloride, high density
polyethyiene, or metal can be adopted. Particularly, for the
material for the type of members of which arcuate or ring-shape
fixing part is contracted in diameter and then expanded in
diameter to press it against the inner wall of the pipe, it is
20 preferable to use soft vinyl chleoride, lower than medium density
poly ethylene, or spring steel as a single material or in
combination,at least for the fixing part to give a resiliency
te 1t.
Morecver, forming a tapered face which tapers off toward
25 the outer surface in the end of an arcuate or ring-shape fixing
part of each member makes it possible to prevent it from trapping
flowing objects or from being displaced due to high pressure
cleaning during a pipe diagnosis.
Next, as another embodiment, a laying method for the case

30 in which there are some households for which laying
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25 APRIL 2005 for trunk cable. On both sides of the outer periphery of the

inner pipe 14, there are provided two partition plates 13a, 1#APRIB®20053d
extending fromside to side vertically dividing the space between the

i nner pipe and the outer pipe. The outer pipe 5 112 is a hol |l ow pi pe having
a substantially oval cross section so that a plurality of branch

communi cation cables 16 (equivalent to 21, 22) or branch lead strings 17
are disposed in parallel. The six spaces 15a, 15b, 15c, 15d, 15e, 15f

provi de the . sage for.the brgnch communication cabng%G.or t he branch

10
Pead st rPRYET CHRERT afaR GO edt ofF Cail b 160Chr FRERBRS 3t GO he

previ ously,gescrdbpes; optpcab-ddbat-gabl es 21, 22 and may be acconpani ed by
t he tension nenbers 26, 27 as described. Mreover, it is preferable to use

a branch commld.cat/i shogabbe Gbddé6gandnd bipatint eadsdvriduy etofeen

substantially the sane di aneter. E¥ this configuration, possible
i sregi st¥RR iRt SRetr AdtReh®r bF AWERT cCOPFIWMEGA T BPN ca®PEeS i s Ththi bi t ed

shen B praneh ead St 09 o] poLopl agedu Lhe g r anehcommuni.cat i on

cabl e '16. since no exc orce’is app Odramng in a

branch coffhet Gl tablee wken thel 8aR9s5EH| B, 10 anpr eVeRt i repkagasof the
branch communi cation cables 16. As an exanple of the branch comruni cation

cabl e 16,imwbabhehavnehhal diisnercemmghightans aad n ihi B a3feurhenor e
comuni cation wre Hi inserted.i,n a staipless pipe and whose outer_surface

25 is codtsd WiH B et%ylp&ﬁéailsltﬁr ePér aBF§tRed tAethi%  dhbodimeht. Al so
as the brﬁ%%}gﬁ%ﬂéﬁé kR%eddh h%ﬂ%@%h@ng, tub o 20 W Ll 1, St er

e
di amet er y same as that of the biéﬁch communi cat1on cable 16
is prieferadnd used. In this enbodinment, the nethod of connecting the
branch communi cation 30 cable 16 and the branch |ead string 17 can be
provi ded by élinpiln§he#s2s ApPRFLcppdsview of FIG. 37 taken along T-I

Iine. In FIG. 1, the numeral 1 denctes the main pipe cf a
sewerage pipe which is installied between a manhole 2 and another
manhole 2. And from the upper space of inside the main 1, the
15 branch pipes 4, 5 (corresponds toone of Ato Jin FIG. 37) branch
off at the openings of branch pipe 6, 7, and each branch pipe
4, 5 is connected to a branch pipe box 8, 9 which is the branch
pipe terminal for each hcousehold (corresponding to a, b,
j in FIG. 37).
20 Generalliy the main pipe 1 is laid along the road at a depth
of several meters and formed with openings of branch pipe 6,
7 at its obliquely upper part as shown in FIG. 2, and the branch
pipes 4, 5 ascend at a steep angle from the openings of branch
pipe 6, 7 and then changes their directions near the earth's
2b surface connecting to the branch pipe boxes 8, 9 at a gentle
angle.
As shown in FIG. 37, in the underground pipe line cof this
embodiment, ten branch pipes A to J branch off from the main
pripe 1 toward the households located upwardly at a, b, <, d,

30 e and downwardly at f, g, h, i, j. And, in this embodiment,
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the abutted ends with a netal ring, or when both of the coatings of the

communi cation cable 16 and the branch lead string 17 are nadgs aPRILagjgsCS
and the branch lead string has a tubular structure, the connection may be
formed by formng a splice by 5 inserting a certain |ength of the branch

comuni cation cable into the branch lead string and then bonding that part
by use of a therno-conpression bonding or an induced electricity bonding,
thus nmelting and crushing the plastic of the splice fromouter surface to
make a step-free shape. The branch 10 c i.cati on cabl 6 be a
Cwo- cor o THHETE GUREr (YpeY TR AT he Fouraoie 44 pditc ARt rhe
hei ght of.-&a6hRassage r+th C nigcat i C t he
branch Ie%d string 17, %\%icéh) Jléé ;g)g?????g%egﬂﬂgyfg%pét?&ﬂeﬁ g%%%%el%g% of the
space 15 lhetasesh athe,oat eangi pe atfhl hb2canduhheaknbes papecddand tdiel gui de

conduit 111, is configured to be |lower than twice of the outer dianeter of
the brand® ddmatineat ihowsehinles1éocAdsst prhgasu€h @i nens?orfs v@nd di-nhi bit

i nt ti . [ ' branch icati bl es,
| nser D g LhE Branch EORRTE ALt O CRRE EoOrT (176 S50 BY SRR PRl Gt 1 ng 17

whose di afiiefa bs @RPNAKTBL Glas SAELAS didaindd HeRhAPE rERHBIRiLat i on
cable 16 into the guide conduit 111, and therefore the branch

comuni cad icov cabltés villsltabeebr Ezomf the baehakiag? due dactexgessinenrsi oni ng
by an cahl e entangl enen ithin the guide pipe_or excess bendi ng exceedi ng
the all o%a‘tﬁrié:q??lg’@ngi?nz ?gdﬁkh%.b%%c& PHESSt Puct ur BRSuH e e a
pluralityof theRrapshs cpomiupicatd en cahl i r abl ' | at eral
di rection allows t oﬁs]lsjpsf)re'ss thgﬁ heiaglht &Eg%%é%sgﬁ’eg’%h% Eieeptntgl%n pi pe,
and tiker efortaeviemtherigpa Sorasapen, space forthe(dppencsprce offddisi de the

pipe as in the case with 30 sewerage pipes and stormdrain pipes, cables
can be | #Pqurtiie éhex5aRPREL deesribade wiEhewit hiwbee i myirase rfor nal

funCtIOn%égoﬁﬁgaéquﬁg!%%H%mnication cables are prepared.

Here, in this embodiment, for the households a, ¢, d, £,

g, h, i for which branch communication cables are not to be

15 installed, a lead string formed of a plastic tube or a rope-like
body to be described later is laid as far as the vicinity of
each opening of branch pipe of the main pipe 1 cor each branch
pipe box.

An example cf the guide conduit 111 used in this embodiment

20 is shown in FIG. 38. The shape of the guide pipe shown in FIG.
38 is preferable particularly for this embodiment. The guide
conduit 111 is preferably made of plastics such as polyethylene
from the view point of lightness and chemical resistance, but
other materials also can be selected depending on the kinds of

25  the undergrcund pipeline.

The guide conduit 111 has a dual pipe structure consisting
of an outer pipe 112 and an inner pipe 14 having a partition
plate 13 extending from side to side as shown in FIG. 38. The
inside of the inner pipe 14 provides passages for the trunk

30 communication cable 128 (equivalent to 20) or a lead string 123
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pi pes. As shown in FIG 38, in a state that the guide conduit 111 is being
drawn into the main pipe 1, the guide conduit 111 is 5 fornmegs WPRILZD05
opening part hole 18 (equivalent to the opening part 46) for draw ng out

t he branch conmuni cation cable 16 and the branch |ead string 17 fromthe
gui de conduit 111 at a position about 1 neter from each opening of branch
pipe 6, 7. This opening part 18 opens on each side of the guide conduit
111 in 10 the position (within a range about one neter ahead or behind) at

the df stange corfiesaond ndota, i Lenar . reasured trom the wanbale 2 to

each opening b aAch pi pe from tHe one ‘en ®111. The

openi ng paddedBips M etaeablyrd 9&%Qdeurt&d§s§9%t%néw££5%zaorljﬂﬂe l'i ke
based on the survey in the 15 underground pi pelines.” Upon t akl ng out of a

branch comunilcht ieort egabilrgy T@oandfide te bidacheteadasly idigyildidg dfrhean

opening part 1 if the distance, from one end of the main pipe
connect i nPIT gﬁéwﬁﬁﬁh @180eE PR 28Fehi & §UbE R B h ﬂhﬁeo‘éFeﬂ’EéHﬂ anch

pipe 4 isj b my mq; Oﬁﬂ@vglnga ngPS?%tJh% %ryl%qugﬁ%i\?cfés@' 20,1 QR ned at

the position 1 e qul econ 1 and rom-t
opening past thkd, thepbuasTht govMINLGakicon eakikenl6a8nent heabranch d ead
string 17 are taken out. In this occasion, it is preferable to avoid

pl aci ng t iRIwpEni iy par 211823 r@étﬂ%ﬁlbéhé@tald anropeni hg ofe 28 dpamsch pi pe,
since the fluid framthe branch pipe may flowinto the opening part 18.
The branch® ¢5HflMiati on cable 16 and/or branch |ead stri ng 17 whi ch has

been taken oyt e0fkian s?ﬁ%@sngﬂéar t151=)8 173s astemel, 19% L9 +ggt achably
attached to its tip and called a I'ead 30 tug used for takl ng out t e branch

commlfi caid oregabbes e braf6h 2 mARRIdlca200M thelers de tife bhenghildadpi pes.
The shape of these |l ead tugs 19a, 19b can be vari ous shapes such as a
hook- shap‘g%ﬁw a7- The branch communication cable 16 cerresponds to
the previously described optical fiber cables 21, 22 and may
be accompanied by the tension members 26, 27 as described.
Moreover, it is preferable to use a branch communication cable
16 16 and a branch lead string 17 of substantially the same diameter.
By this configuration, possible misregistration between
adjacent branch communication cables is inhibited when the
branch lead string 17 is replaced with a branch communication
cable 16. Also, since no excessive force is applied when
20 drawing in a branch communication cable 16, it is possible to
prevent breakage of the branch communication cables 16.

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

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

embodiment, the method of connecting the branch communication

30 cablel6and the branch lead string 17 can be provided by crimping
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ri ng-shape, but it is necessary to configure that the outer dianeter of
the |l ead tugs are larger than the size of the opening 5 part 48APRIL PRp52
| eadi ng end of the branch communi cation cable 16 taken out fromthe guide
conduit 111 will not return into the guide conduit 111. In FIG 38, the

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

it may be_arranged such that one end of the c ni cation cable 16 is
formed | nU0E APLHESE ERTOUGH WATEH 11 TOBA HE° HOGRAM t B0 g AS Se thitut | y.
Wen the leadd &'Bmﬂxﬁﬁibét%b NGIEANAGCLLq iR EPQnQBan% &@i@%ﬂ’f@l%&aﬂ on
cable 16, the branch conmunication cable 16 is preferably béing pulled out
to sone |madg hofr pimethécguiade ttenduidndilll¢ad nekeiny easy at cdmadlkaror grasp
it fromthe openings of branch pipe 6, 7. Wien the |lead tug 19b is being

connect edt¥ECEWee brtdyscHoneaatiopity Pe forned Rhd Pasing ens®ii¢ndy ead 20
tug 196 islefdsdptact yntil suben (e Lnsertlon, of g branch o .commni cation
cabl e ’16 18 ficeded,® the p05|ti8ﬁ of “the T ead ?ug OB pr%ﬁ%ma Yy drawn
up close 104 hehOpeRInRG Parl 38rsAgtdad tHdn Wohliinet tBetopirofpy hsegui de
conduit 111 and therefore will not hinder the flow w thin the underground
pi pel i ne.oR5aFihEhscroospresthios drbodimenty as desiucieble de lssd tow, citthe

pl aces far inserting branch comuni cation cables_ 16 and branch | ead

strings FPRHN R g Sndding PIE §resdiifosea Bteskurny- 6 atPlorSfer |y
insertio e e I tq ¢ e f ) e branc j Ato J
whi ch ex?%%ﬂﬁt8ﬁgéﬁhgﬁggggﬁoﬁé)F%%%%?%gsg%pa?Eg% %Pa%gf, F%%rgﬁg% e main

pi pe 1b i ncafimteri ¢ Preueiil b 1 &2 maAPBeL 22005-e8t anglesent so et wespdy anch
conmmuni cati on cables 16, between branch |ead strings 17, or between a
branch cohmey catdor-rabfeurisehdwrdhraielsd ead string 17 within the guide

conduit 111. The height of each passage 15 for the branch communication

cable 16 and the branch lead string 17, which is partitioned
by a partition plate 13 of the space 15 between the cuter pipe
15 112 and the inner pipe 14 of the guide conduit'lll, is confiéjured
to be lower than twice of the ocuter diameter of the branch
communicatiocn cable 16. Adopting such dimensions will inhibit
intersections overpassing adjacent Dbranch communication
cables, when inserting the branch communication cable 16 or the
20 branch lead string 17 whose diameter is approximately same as
that of the branch communication cable 16 into the guide conduit
111, and therefcore the branch communication cables will be free
from breaking due to excess tensioning by an cable entanglement
within the guide pipe or excess bending exceeding the allowable
25 bending radius. Alsc the structure which accommodate a
plurality of the branch communication cables 16 in parallel in
the lateral direction allows to suppress their height when
inserted in the main pipe, and therefore when there is an cpen
space in the upper space of inside the pipe as in the case with

30 seweragdge pipes and storm drain pipes, cables can be laid in that
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In FIG 39 (a) , branch communication cables 16 and/or branch 5 |ead
strings marked by a to j are inserted in the guide conduit 144 APRIG200%
(b) showits top view. The state of insertion of branch comunication
cables and the like in a guide conduit 111 is the same as that of the

pi pi ng configuration of the wunderground pipeline shown in FIG 37.
Specifically, the 10 nunber of branch pipes are ten, Ato J, in the main
pipe I of the underground pipeline FIG 37, and when branch comuni cati on

cabl es ar id.tor ly three the h ehal ds_at e,.and j, that is,
when braﬁ%ﬁgg%%%ﬁﬁfgggﬁ%ﬁé%ﬁﬁﬁl gkf aAre EPBCF%OPﬁé”PBP8&%¥5%ﬁ%%£¥ ' 5, the
branch cospey cation cables 16 are 15 inserted into the position
corresponding to b, e, j in the guide conduit 111 and branch | ead strings
17 are inserttedshpvwot herfI1(osid,i dnsaastalie dhdt, the buide Amudatt tlHel
positions, corresponding to each oggning of branch pipe as shown in FIG

39 (b) , thEPmsheray APchEP IR AR EE 18 &R¢ PHEBr apeR ieabl O Sstrings

17 are t .and oﬂé@q- i g[;lcﬁg S tively in their
| eadi %g end. %twt atgl ?Ikgé e,lﬂgatﬁacaégagi%?e( - nv%%?lltoﬁg ?ﬁ%idgft%eﬁ}dne
trunk tension awnbersdARdife@quitvahentriOck Bommand ddtind eagiestsigigs 122
such as a wire, a fishing line, and a nonofilanent 25 yarn with a dianmeter
of 1 to Zhebapnch tgashktréad 1St¥remytieuiglecondudt ldd dthatdns itdwest

spaces 15 5d par%iti ned bé he_ inner ig)e 14 . and partitjon plates 13
in the gufdd cohdifte111°°"TREER PPERE Fefidi ST aRERE TPy ahd (1 hin
lead stri i a1 18hEp LR UK, le@dh 8 HENGE len rif he

t ot al Ien%fg% %’(,2):'1(%)1c t he gwpde conduit 111. I\/brl%gévgﬁlfidienélélﬁghggﬁp%ﬁ)l,éthe

| ead 168 ZEnaARRISLtAQ0D6 (WwighihOa, rd®de ddieutt ruwrkmbensi aheagndaensehlizill) t he
thin lead string 122, and others are omtted. The trunk tension nenber

121 may & foEnEdstarag aCrbREPSEOLRY st It hes Lenpspeneasared ngrom £hsel t nade

of high‘%ﬁiﬁﬂgﬂé]j(%g'%g%%g%b%%anig%rgrgﬂgﬂ §§pe from the one end of

the guide conduit 11i1. The openingpart 18 is preferably formed
in advance at a factory or the like based on the survey in the
15 underground pipelines.
Upon taking cut of a branch communication cable 16 and/or
a branch lead string 17 from an opening part 18, if the distance
from one end of the main pipe 1 connecting to the manhole 2 to
the opening of branch pipe of the branch pipe A is 1m, for example,
20 then the opening part 18 is also opened at the position 1 m form
one end of the guide conduit 111, and from this opening part
18, the branch communication cable 16 and the branch lead string
17 are taken out. In this occasiocn, it is preferable to avoid
placing the opening part 18 directly beneath an opening of
25 branch pipe, since the fluid from the branch pipe may flow into
the opening part 18.
The branch communication cable 16 and/or branch lead string
17, which has been taken out of an opening part 18, has a member
1%a, 19b non-detachably attached to its tip and called a lead

30 tug used for taking out the branch communication cables from
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5 pol y- par a- phenyl ene- benzo- bi s-oxazole (POB) fibers, aramd fibers,
carbon fibers, netal fibers, glass fibers, or a stainless wasapPRILD00Ehe
orderly insertion rule within the guide pipe is configured such that the
branch conmmuni cati on cabl es and others 10 are di sposed side by side within
the guide conduit 111, and the branch communi cation cable 16 and/or the
branch lead string 17 (a in FIG 39) which positions at extrene outside
are inserted in the branch pipe (Ain FIG 37) which |ocates closest to

t he rranhol e 2 (see FIG 1) , and then the branch conmunication cable 15 16

(b in FI Ghgrsifierrd ddist @éllﬁt?xplpﬁst heT]éit?]%ﬂ%eo‘Eﬁ skhse prad thJﬁ s
i nserted 1%a f%t Hn%%ctvl qgc}%he tr %gsgl Yl%fé g\g?red.atnl&p nsi de

of the main eroI Iea rin 0 insert the
trunk commguﬂaap@ﬁ wapl £ 128 r(@%ﬂélaafr}erﬁo tCQDrQJ‘_Ql)gllﬂa theatd ner qige 20 14.
Normal Iy a trunk communi cation cable is ver?j/L rigid because of its |arge

di anet er .dieeiedped, the lepdisughsertlar der &hguitde sprpect hhadratiag it is
difficult to on _a ere.arises a need to increase
the o8 e R Shdteroam e FEERinG AT oBorhs ke REREBRTIR enF RSB AIT
operation és;dikel Kt &r2m BeCONduet edngn;si &@1 Pt %@tf@aumrh%& he thin
|l ead strings 122 in the | owest space 15e, 15d play a role of a lead string
to i nsertthdgudalsl esnduto Iew branchs pl3@estmbe]reartemIgODS£asaae*3pMdt and

t he new branch pl?ES are connected to the main pip inthe future. In this

case, whedt %@ﬁ@sdéﬁ@eﬁﬁw}%}f@ﬁiqqﬁé’ﬂéhl%ﬁpu%ééﬁpﬁ@lﬁeﬁ%r@@% opened
in the gucjiL g_leabcgo% lilltsfl%%gt_m %IS?@P%I Ilégg ué |t| Qns,gQLre th g to t he
1j

openi ngs 0 ranc see F he thP “F&ad 31T N ngs 122
are pl | esbOut 2® mnl e:rilaamee;etrherﬂow b&aﬁpa@cmlﬁem@hﬁ?Lp@ﬁgC@&ws I and/ or

the branch lead strings 17. 5 There wll be no problemin inserting the
br anch | es@usse |1|tgnay be arranged such that one end of the communication
cable 16 is formed into a shape through which it can be hooked
or grasped directly.
When the lead tug 19b 1s being connected to the branch

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

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

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

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

30 at a, b, ..., 7 from the main pipe 1 in order to prevent
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17, whose dianeter is the sane as that of the branch conmunication cabl e,
in place of the thin lead string 122. Al so, when conducting 26APRIL 2005
repl acenent of a thin lead string 122 with a branch conmuni cati on cabl e
16, a pull nenber which has a 10 internedi ate di aneter between the outer
dianeters of the thin |ead string and the branch comruni cation cabl e may
be used instead of connecting themdirectly to facilitate the transfer of
the take-up force. Next the nethod of |aying the guide pipes 111 in which

the 15 béﬁ@ﬁ%f éqb% el N ngégﬁwlﬂ’?ﬁé%ﬁfk%%a:}])q%SUTgerk%‘t%uenedn pi pe

wi || be described. A guide condurt nto I'Ch thé branth tonnuni cati on

cabl es 16 adech Neerd €ty ings WYNEr btk EeRtartbiBoandnt EARSPATdAM e tO the
worksite. As shown in FIG 1, at the worksite, the guide 20 pipe is

di sposed 1t ané grdinansipd ebdbyptrdakiond 7upithénpuhe gehdercoddwimn tiHel ot her

manhol e 3 after nnecting.a pull nmenber jinstalled betwe t he manhol es 2
and 3 in adv c%f(gh%%o&%) ert?&a%S%h ?WW%tJC%&G‘#ﬁeflll QPSBHE Dt the
mai n i pe1dad @ iRk ereddly thecoMpRhel en2.-The fBthads, of 'cﬂﬁgi ig the
pul I menber 10 551(%%% weenet heytav\oorrr?;nhol eg %1: 37incl u%eélé et ho LE)erﬁlf orcing
arigid bbdy $Uch 89 dbw mseowntiasatpppeica.eErhodstoftd |yff nghertion
parachute-like laying tool by air pressure, and a nethod of connecting to
a sel f- novk RFAPEhi EPBMPRIEARBLBNpeab ke aild thRebkke Kioanowbdh e diEt be
adopt ed eede t her e no.30 manhol es in.the sectio f a
pi pel i nea]tslofl g% ?%ee\/\%%ﬁrem%?cg{l ?%nogo t%g Rﬁﬁllfgzw%clgﬁr@},loﬁi tog gtrk}? dug to
use themwasddrqminhod epiYbenné akhBgnupn thes gukde cepduiiteitilifr ompne
manhole 2 to the other manhole 3, a twi st prevention device Such as a
swi vall mayribdee ] mifedpeved pheeweeanet henpul ltoehvben &ahd mhenguipge carfduit 111
. : . : . . he whol
fgng,: ﬁvggq%gntaggaggbgaﬁj:;%&deéeo%‘nﬂgm3n7g, Estv\Fheedn b@ggg{l c%lmarln%,llnr;;gcatti%n ore

cables are laid for only three of the households at b, e, and
j, that is, when branch communication cables 16 are laid in the
branch pipes 4, 5, the branch communication cables 16 are

15 inserted into the position corresponding tob, e, j in the guide
conduit 111 and branch lead strings 17 are inserted in other
positions a, ¢, d, £, g, h, 1i. And at the positions
corresponding to each opening of branch pipe as shown in FIG.
39 (b), the branch communication cables 16 and the branch lead

20 strings 17 are taken out and formed with a lead tug 19a, 19b
respectively in their leading end,

In the figure, the black filled-in portions indicate the
trunk tension members 121 {(equivalent to 25), and thin lead
strings 122 such as a wire, a fishing line, and a monofilament

26  yarn with a diameter of 1 to 2 mm and a trunk lead string 123
are installed in the lowest spaces 15e, 15d partitioned by the
inner pipe 14 and partition plates 13 in the guide conduit 111.
These trunk tension members 121 and the thin lead string 122,
and the trunk lead string 123 are installed over the total length

30 of the guide conduit 111. Moreover, in FIG. 39 (b), the lead
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main pipe 1, the tw st prevention device is renoved. In this stage, each

of the opening parts formed on the guide pipes corresponds tos APRSPRRIS Ve
openi ng of branch pipe. Then, the 10 branch comuni cati on cabl es and/or the
branch | ead strings are laid in the branch pipes Ato J. At this time, by
inserting a pull nenber 11, 12 from each branch pipe Ato J, for exanple,

to the manhole 2 in advance, it is possible to lay the branch

comuni cation cable 16 and the branch lead stri ng 17 by 15 connecting with

t he pull 11, 2 en |ns rtin the de dui t Al so an
armtype gr?@gpl ng' jzll&gbo\r,m? Sy %‘gs (?‘lfse ’orﬁl'feh ]filﬁbljc?éacgf each
branch piger g ozb,t angr bEhEB% Leagh ttugeQd 19an18bfier %@nhﬁé]f of the
branch connunliatlon nbable 16 %nd tﬁg branch Ieeadustrt:'ﬂér?gs].(g’h ocate
near the L opanirgSoohelinancy pi peng, sTotheselly «dr awrbpem sut timegach of

t he branch% e boxes 8, 9. In this case, |laying operation of the branch
comuni cat i Bn-taBRes aﬁdhéﬂﬁe%rﬁﬁgtﬁe l&%’sieépéﬂaﬁ}onrrﬁl%lbﬁésf |Sh3éihaeﬁﬂjst nent

of the p t r0| i pe. n this
errbod?rre(r?ﬁ%} ?Fyaalo%ol H%lgig vé{lng b&e%q{eazfan I%P(SQF %HEFF%NS Eirr‘?nf | ower
part of thigoewmd n pa@aoﬂ; mesal hyckn ﬁrbetmdergn.gggd MiReld heoguch as a
sewer pipeline and a storm drain pipeline, the guide conduit 111 is

pr ef er abl St &t ivire he upper space of inside the main pipe 1 as shown in

FIG 40 30 a % t he Branch EH)e so that the normal functlon of the 71 25
APRI L 2005 u ¥°qr btfid° bkt ¥ me 75" ndt™ impi&i FédDitheh ?uwh%e RtHodS n the

upper spacs ©ofqgi s gﬁch%é@‘cﬁe%r%clf‘-c@ﬂﬂunggapigﬂ% Re. 4§ o%:hg &rably

achi eved by u3|ng, for exanple, a guid omm I'n 28 for
each 10r arcte BipppeecA $0dd.byTbédgui deh irenier gl bascsihstantigl dyd e same
dianeter with the inner dianeter_ of the branch pipes 4, 5 and 1is conprised
of a tublIEAPGhSEFFSA CaRien10ab YR t1f andyesstbedmageh lead string 17

(a in FIG. 39) which positions at extreme outside are inserted

in the branch pipe (A in FIG. 37) which locates closest to the

manhole 2 {see FIG. 1), and then the branch communication cable

15 16 (b in FIG. 39) which locates next to the extreme outside

position is inserted in a next connecting branch pipe
successively toward the inside of the main pipe.

The role of the trunk lead string 123 is to insert the trunk

communicaticn cable 128 {equivalent to 20) in the inner pipe

20 14. Normally a trunk communication cable is very rigid because

of its large diameter. Therefore, if it is inserted in a guide

pipe in advance, it is difficult to take up on a reel drum, and

there arises a need to increase the core diameter of the reel

drum. For this reason, the insertion operation is likely to

25 Dbe conducted on site. On the other hand, the thin lead strings

122 in the lowest space l5e, 15d play a role of a lead string

to insert the cables into new branch pipes when new houses are

buiit and the new branch pipes are connected to the main pipe

in the future. 1In this case, when branch pipes are newly

30 installed, opening parts 18 are opened in the guide conduit 111
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| arger than a half circle, a trunk slide part 102 for slidably supporting
the guide conduit 111 laid in the main pipe 1 and 10 projectingapepa08! v
fromthe tubular insertion part 104, and a branch slide part 103 provided
in the tubular insertion part 104 and for slidably holding the branch
communi cation cables 16 and the branch lead strings 17 laid in the branch
pi pes 4, 5. 15 Wen using the guide nenber P, the lead tug 19a, 19b are
passed t hrough the branch slide part 103 when pulling themto the branch

i pe boxes 8, 9. In this case, hefore formng the |ead t at. factory or
Bt ot hor 31 KOSt IS BOATERPOSGH Cat FOR CREBLRTT 65 P THETh Bikeh & oad

Sring L7 o sfer abl vanaased 20q beouch the,branch 8! Lde1pardud 93 to form

| ead tugs 19a, 19b. doing this, operational efficiency at worksite wll
be i npr owsik ade thept acitirc A ramutk qanocedidee,idn redblasT\ ankl/ad $he nsert ed
fromthe branch pipe boxes 8 9 to confirmwhether a guide nmenber Pis

| ocat ed dtradudh rchistg6i9%riahch pipe 6, 7. 25 When each guide nember Pis

noved Wi t hi n_t he nai ipe 1, .i.f there are.possibility.that the .guide
TenbeP P oy TH8 ARG 17 BRFACE o OATALD ChE ARG Lar? e i0F (e

pi pe or nay, behokkappedmbyest eps ithet hgaREPedd nehdtt bs pred enabient o pl ace
it on board a cart or sinple boat which can nove in the main pipe 30 1
and dr aw damnumisathidarheaplie} imepbece sifnuh¢ ddouséyd sT2iag KPRl L 21605 Next,
an armtype grasping.ig is inserted fromthe pranch ég%ge box 8 and the

| ead t ug¥PRTh SOTSH CAa It B8 PP AP edke R Todt TR ¥7 difdch Bfck pidepox 8
whi e OhSPiM i Lo it Zeapfl 18) Sal PPl LBALEESLLLAR Al e | ead
gs 19a, 1 are finely adj usted for easy grasping by noving the guide
conduiot lldtdmnedNecamiiknpicke BetWben tihe ditanchicommuriscatitie aalle 16 or
the branch lead sting 17 are taken up at the branch pipe box 8 and the
| eadi ng lead string and the branch communication cable may be used
instead of connecting them directly to facilitate the transfer
of the take-up force.
Next the methed of laying the guide pipes 1il in which the
15 branch communication cables are inserted in the underground
pipe will be described.
A guide conduit 111, into which the branch communication
cables 16 are inserted, is woundup on a reel drum and transported
to the worksite. As shown in FIG. 1, at the worksite, the guide
20 pipe is disposed in the main pipe 1 by taking up the pull member
from the other manhole 3 after connecting a pull member
installed between the manholes 2 and 3 in advance and one end
of the guide conduit 111 at one end of themainpipe 1, for example,
at the manhole 2. The methods of inserting the pull member 10
25 between the two manholes 2, 3 include a method of forcing a rigid
body such as a wire into a pipe, a method of flying a
parachute-like laying tocl by air pressure, and a method of
connecting to a self-moving vehicle in the pipe, and all these

known methods can be adopted as needed. When there are no

30 manholes in the secticn of a pipeline to lay the communication
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edge of the guide menber P is inserted into the opening of branch 10 pipe
6. In the case in which the orientation of the | eading end o25ARRIL20DS5

menber P is unchanged when taking up the branch conmunication cable 16 or
the branch lead string, preferably an air packer shown in FIG 33 or the
like is inserted into the opening of branch pipe 6 fromthe branch pipe

box 8 in a 15 contracted state and further inserted into the inner surface
of the guide menber P to be expanded, and the air supply part s taken up

to changec4Becoy i rﬁ@talrendg £ 58 dL3¢iRg28N g toward
t he br anc% pi %e To fix t%e gui de rreenbgr QS%{ng}({l%e ogg%ﬁn%@gﬁ% dfstgnch pi pe

6, an adhelsé vaigte aogldue tmiy 120rbe applnacthdine @dvanckeod:hde ideslsur f ace
of the tugul ar .insertion part 104 of the guide nmenber P to fix them
t hrough t¢ort 58%8%&%?%%%@@@% 2een Gfs eh‘eﬂw%mypbeem:emoeed

resilient n onge_is ac on the o ter

surface o e u@{%}ﬁlslngneer |on Sgr?h%oig et C?a% ng]sdfr? aceWith its

di anetser tdte@r@aﬁﬂ@gpipetﬁﬁnﬁ FOL r@di&gcprmed to fix them by cont act
bondi ng through friction. It is also possible to use guide nenbers P having

shapes as sHower RlECE3Y @6 whplewhengusiofgthhisiidpeiok theigeitde nenber
P, the arcuate fixi.ng 241 is contracted  in 30 diameter with a thin

| ead strl%%lrérPdeGheL I FE%rE‘éhﬁtt%%v‘?rh?eqrt VAT 3 SAPRIPV9E05 Vhtfdutshe
branch pipe. 4 and, @t that, éﬂ?n eFQr#Ea%o§ﬁEHn%n'Zhﬁ.gﬁlkﬁa lgase the

di amet er contracti on and the I ame ar cuat 1 241
i s expandedrtdmpabys ftiocxangedgremive obbeibyade i $iphl. SoThém, tdHes case,
as in the case with the 5 guide nenber P having a shape as described in
FI G 98, Rmrsh gorgunigpthencarrled @/ By thppisane aragdhiesives aregl ue

Fixing parrAr PR BT B Bhr Qg tont Sot ViTn TThe NATIar TEur T ace
of the brea@ﬁ;thlpinéﬁbér oI, hy 8pphyddtth ®r-63h pept DALY J$UES: @%ample,
to the manhole 2 in advance, it is possible to lay the branch
communication cable 16 and the branch lead string 17 by

15 connecting with the pull member 11, 12 when inserting the guide
conduit 111. Also an arm-type gripping jig or the like may be
inserted from the inside of each branch pipe A to J to grip the
lead tugs 19a, 19b formed on one end of the branch communication
cable 16 and the branch lead string 17 which locate near the

20 openings of branch pipe 6, 7 thereby draw them out to each of
the branch pipe boxes 8, 9. In this case, laying operation of
the branch communication cables and others may be assisted by
making fine adjustment of the position of the guide pipe to and
fro in the main pipe.

25 In this embodiment, in a pipeline in which sewage and the
like flows in the lower part of the main pipe 1, especially in
an underground pipeline such as a sewer pipeline and a storm
drain pipeline, the guide conduit 111 is preferably placed in
the upper space of inside the main pipe 1 as shown in FIG. 40

30 and the branch pipe sc that the normal function of the
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10 a rubber and a sponge in advance, or formng a tapered face 42 of which
dianeter tapers off to the front, and fixing it by contact bgngdippgl tappgugh
friction. Furthernore, it may be arranged such that a spike 242 projects
t hrough the pipe wall. Conducting simlar operations successively in other
branch 15 pipes 5, the branch optical fiber cables 16 or the branch | ead
strings 17 are taken out formthe branch pipe box 9 to insert and secure
the guide nenber P in the opening of branch pi pe 7. Next, using a tension
devi ce 34 %Dunted 3 and consi sting of for exanple, a

n_ea

manual wi HERSof T Ay %ll% Jﬁlﬁeo%a]lr?pead“ﬁ h a hook, one end of the
tension ”e”bqfhelgixlﬁgfzdé@fb& ontiife U@B%raé(}gaé@%%' PHsiéeao(P@ hgdngt dhe ot her
end by neans of the winch to lay the guide conduit 111 and each of the
optical flbandcabéesr2ch2pipd2iangrefferteny achievieer $y25si2f, @k in the

upper space of_inside the main pipe 1. 25 Wen the branch pipe 4 is a
strai ght Pffey ?tfbé@@ﬁ@l@eFBGIIBya%h@“ﬁﬁhﬁ6h35&t|8§If?FU%?C%éHFH§*H6 or

t he br5a“f££&eéee éérbngsrh[eﬁzgodugktt et e SRACS L%s a%sdlcge’l]éaeckpe pi pes

4, 5D t'énsi oni ng ['eénsi oni ng ani'sm nnun in each
branch’ pi Peakoxe8.wi%kh %(PleHQWﬁé@rdiéﬂﬂ@Beir@fbﬂ'ﬁ\ﬁfﬁﬁ"aﬁﬂc@lefalﬂes54l, nslauﬂf a pipe
bend as 74 25 APRIL 2005 shown in FIGS. 40, it is not possible to lay the
branch opts calpriisbdrotablusileg orsehelon gacty 1 @bhdistra ngossBedomg t he
upper part of the |n er_surface of the Vﬁﬁie part 3 bend
o Pt he brUAEHbIe & SaL By hiticty Cabpry s Tan gt By reane o Bt e

tensi oni %ﬁ?&p@@ mr%l JToud edldh khe 161 aach Ehpehg% £ Theyefore,
in this cas I Xi ng ne asls hown ?n 0, 3 ﬁzgwwﬁ JHH

pl aced algﬁmmédnemmplemmarrﬁqu fi:djhﬁ uhmeUbuauﬁsfm@e:offlcbxh@a\tal Ley, rmfd 101 in

a pipe bend of each branch pipe 4, 5. 10 The method of disposition is such
t hat t he #i@FQthnﬁﬁB@? part 103 provided in the tubular insertion part

104 and for slidably helding the branch communication cables
16 and the branch lead strings 17 laid in the branch pipes 4,
5.

15 When using the guide member P, the lead tug 19%a, 1% are
passed through the branch slide part 103 when pulling them to
the branch pipe boxes 8, 9. In this case, before forming the
lead tug at factory or at other places, the branch communication
cable 16 or the branch lead string 17 is preferably passed

20 through the branch slide part 103 to form lead tugs 1%a, 19b.
By doing this, operaticnal efficiency at worksite will be
improved. In a practical work procedure, first a TV camera is
inserted from the branch pipe boxes 8, 9 to confirm whether a
guide member P is located at each opening of branch pipe 6, 7.

25 When each guide member P is moved within the main pipe 1,
if there are possibility that the guide member P may be damaged
from friction against the inner surface of the pipe or may be
trapped by steps in the pipeline, it is preferable to place it
on beard a cart or simple boat which can move in the main pipe

30 1 and draw it in with the pull member simultaneously.
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Qis noved to near the pipe bend with its arcuate fixing part 44
contracted in dianeter while inserting the branch communi cat I 6
or the branch lead string 17, which has reached the branch p?éggpkgg %0%
into the slide part 43 of the 15 fixing nenber Q As for the noving neans,
a nethod of attaching to the exterior of an air packer as described above
or other dedicated apparatuses may be used. Wien the slide part 43 is

pl aced in the upper part of the inner surface of the valley part 101 of

t he pi pe ben the arcuate fixing part .44 js .fixed 20 t ranch pi pes
4, 5 as in t&@xéas@nvﬂrﬁ YRS GTTE ehBer 1“&?%@?2#8% o e gui de

menber 0 i ca S Jf?a%% r @
strings ?71 c%%%ggéaﬁc?&:h%nﬁ‘rtgﬁg ﬁg%ée%rgsapa?lggo I ns etdﬂgnﬁal n pi pe 1 and
each of fiwn wendrapiPepibd dok 8Thhilpr obeduvengeayitie £anduciedzLither 25
before or after the laying of the branch comunication cables, —and may
al so be dondtidteling, -k s ithen Pﬁéﬂgiuléédp?‘ﬁ‘és|]s9%eél9pyar%l.f§-p§7@fidfed in
t he alr b ch]arj ten5|ona I|e onthetr nsmnma

c

| ayi ng thayedjor THeh “Samedny CAE R OR . BAET LA eugul 30-A ST i ikt eléld of the

nmet hod oftiapplyiNgtgnsi on with the 75 25 APRI L 2005 above descri bed

t ensi on device 34 and the |ike, mul tiple slack prevention nenbers 55 shown
in FIG 29 nayebetlesposedhiaortienicmi opiqele d$ shovne ibrdHidh 14kd o
support the guide conduit 111. The relocation and fixation of the slack

prevent i oHF fhier 25552 e %ﬁ&uébédbaéns:h RHRE Ode SwhER e 1938 1Rg nenber
d t ¢ t
i Xi g parioBe hen AT gt e SO Be el F 1 E e Sbr e CATEt ol

manhabes ghisd gL | ani Ageopekat iANwhithi sheref psabdei 610 @vaidk thediky

positions in the extension of the main pipe 1 by connecting the guide pipe
with a gungeoéontuicuicennenpeorf renbeghapgedwheh faking up the branch

communicaticn cable 16 or the branch lead string, preferably

an air packer shown in FIG. 33 or the like is inserted into the

opening of branch pipe ¢ from the branch pipe box 8 in a

15 contracted state and further inserted into the inner surface

of the guide member P to be expanded, and the air supply part

is taken up to change the orientaticn of the leading end of the

guilde member P toward the branchpipe 4. To fix the guide member

P tco the opening of branch pipe 6, an adhesive or a glue may

20 be applied in advance on the outer surface of the tubular

insertion part 104 of the guide member P to fix them through

contact with the inner surface of the branch pipe 4, or a

resilient member such as a rubber and a sponge is placed on the

outer surface of the tubular insertion part 104 or a taped

25 surface with its diameter decreasing to the front end is formed
to fix them by contact bonding through friction.

It is also possible to use guide members P having shapes

as shown in FIGS. 35, 47. When using this type of the guide

member P, the arcuate fixing part 41, 241 is contracted in

30 diameter with a thin lead string and the like, and then inserted
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curved (or bent in the case of a rectangular hole) along the inner side
wal | of the manhole as shown in FIG 42. The guide conduit ces ‘F‘KIE%OS
menber 127 nmay be a hal f-cut pipe which 15 allows to renove the gui

conduit 111 within the manhol e making the comuni cation cables 16, 128 and
the trunk tension nmenber 121 skirt around along the side wall of the
manhol e by nmeans of a pipe saddle and the like. As so far described, it is
made possible to install the 20 branch communication cabl e 16 in the

branch pi PESo %h{br‘éncﬁoﬁﬂggt4 r}&&"‘a%@ E:hgh use}‘t]mtql 88%5 %]ﬁl%g J-S want

the laying of e conmu ation cabl € on Cur rent

i nstal | i ngut tﬂ&rgmeégemuhbméiérlcﬁbﬂ%d@& BhpetHe ARG@ A Betiald the
branch lead string 17 for the other households a, c, d, f, g, 25 h, i which

do not WCI@%@IWW Qﬁrth‘élcc?rﬁﬁmscaxp@mdeabi@redhy ifmgihlgetlmemrlernt
| ayi ng Opg i. have the

Wh ousehol ds a,
desire toel?% zﬂnl htﬁggeilgnnﬁls@at rlB HH 155 laﬁel‘FL}_t}i?r Easletwjr*éh&dé%l ble to

t algl i I i ch 30
| ad ot 1y S RE eI HALERY PRnARR f O-BYbER BELTE 10 MhE R DR eR

2005 br anchy pepmnfﬁdhe@rkameb@ypﬁ@ aﬁn aBhePivE, 05yl dJudd akhaidyeanch
pi pe box which is the end of the branch pipe. Wwen installing the branch
comuni cadt¥ GROEE! keleraland toephacunan sughasad bitheherpnaneifixing

£ 184 5 cted.t d the b h ead tring
17 whi ch HLY 474 14 £R Braen ge B et eTale oF HE ARREIE S Ao

corr eSporwlf Rthe 1@-alnke E@gf sehol g Wy clpprantn g @ Bé%héﬂxﬁt@é&iyas@k@

comuni cation cable 16 ter connecti ng the branch comunication cable 16
wi t h 10he drawdied ead steparge iroadvhecéd st ddwmiindie traphoke 25cd 42 s

ble t ra t he branch communi cation cable 16 into the guide
(F:)grséhl te é) “Edrﬁequbh:i)lar?%%lqeﬁ?grsi o5 e dricditpi pehyE igdmg ﬁdﬁ f3¥e branch

| ead contact bonding through friction. Furthermore, it may be
arranged such that a spike 242 projects through the pipe wall.
Conducting similar operations successively in other branch
156 pipes 5, the branch optical fiber cables 16 or the branch lead
strings 17 are taken out form the branch pipe box 9 to insert
and secure the guide member P in the opening of branch pipe 7.
Next, using a tension device 324, mounted in each manhole
2, 3 and consisting of, for example, a manual winch of drum wind
20 type paired with a hook, one end of the tension member 121 is
fixed to the hook and tension is applied on the other end by
means of the winch to lay the guide conduit 111 and each of the
optical fiber cables 20, 21, 22 and the tension members 25, 26,

27 in the upper space of inside the main pipe 1.
25 When the branch pipe 4 is a straight pipe, it possible to
lay the branch optical fiber cables 16 or the branch lead strings
17 in the upper space of inside the branch pipes 4, 5 by the
tensioning through the tensioning mechanism 34 mounted in each

branch pipe box 8, 9.

30 However, when the branch pipes 4, 5 include a pipe bend as
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string 17 fromthe branch pipe side. Further, when new branch pipes are
installed, it is also 15 possible to cope with that by connegsiarRIiL05
branch comruni cation cable 16 with an end of a thin |ead string 122
contained in the guide conduit 111 or an end of a branch lead string 17
contained as reserve and thereby replacing the thin lead string 122 or the
branch lead string 17 with the branch 20 comrunication cable 16. As so far
described, it is made possible to |lay the branch comrunication cable 16

i [ . d _of -l ayi f..the b h . .
Commun ooty O ablaCTe, Finia TayihG B RahRl Gl 1705 CARER R° 1% | zed at

wor kabi | i £ybanta xastl 25 rConpay ahen t e Aerdtali Ay inda1 MR eoNerupddr becomes
possible to realize laying of communication cables in which the nornal

function RATE hel udderigrmaumdupifsiosy oli ithensglbeycpapt ohfbedf e pideere wil |
be no ne atige effect on_the naintﬁgance wor k of the underground piping,

and al so tHe 8&ﬁﬁﬁ%%§?ﬁ&?%%%?és VTPt L BGPBA Y dRAEGE 1Y PRIl use
or MIsNt HANER YORK: Oh; henolh-An APBY mABRdnder O und, i BLAG pLanever,
cable layrng inu

t he gui de pipe for use I h comrunication rground

pi pel i nes8 ackor dihegetfortheipreseatcasayentiicn g meabeki Qi §€0sH®ud gy above
descri bed_enbodi nents and 5 may have structures shown in FIG 43 to FIG
45. The oUl%e 30 pECF Axpmaleq iy Rlashrevisl anpipe wiiehrhas ehtbaduyter wi dt h

01 aCoPatiit ATl L0 PRATST ST, SELL AT L8P 16 Al et o
comuni catigy £abd es 16. Adopting such 10 di mensions assures that the
branch conmuni cation cable 16 will not intersect with adjacent branch
commi®i cat i ofheablkésodovér gasppagtihem sheacla tinain cthe oftmuinic atdntdercabl e 16
or a br a£cihs lm%%%dsgcg qua?a%/}ilengp:'}phee bse%rcrie wdiit%mi‘%graraguéggtffzziég%al}rtam:h
44 contracted in diameter while inserting the branch
communication cable 16 or the branch lead string 17, which has
reached the branch pipe box 8, into the slide part 43 of the
15  fixingmember Q. As for the moving means, a method of attaching
to the exterior of an air packer as described above or other
dedicated apparatuses may be used. When the slide part 43 is
placed in the upper part of the inner surface of the valley part
101 of the pipe bend, the arcuate fixing part 44 is fixed in
20  the branch pipes 4, 5 as in the case with the guide member P.

As described above, the guide member 111, the branch
communication cables 16, and the branch lead strings 17 can be
laid in the upper space of inside the main pipe 1 and each of
the branch pipes A to J. This procedure may be conducted either

26 Dbefore or after the laying of the branch communication cables,
andmay also be conducted in a state that the guide pipe is nearly
suspended in the air by temporal tension applied on the trunk
tension member when laying the branch communication cables and

others.

30 Also, instead of the method of applying tension with the
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comuni cation cable is inserted into the guide conduit 111 and 15
therefore the branch communi cation cable 16 will neither gp ive
tension due to entanglenent nor will break by being bent excee I ng

al | owabl e bending radius. Al so the structure which accommpdate a plurallty
of branch conmunication cables 16 in parallel in the lateral direction
allows to 20 mnimze the height of the guide pipe when inserted in the
main  pipe, and therefore when there is an open space in the upper space

o "L el DR SR A1 FASRIAAL 4, FRASHS PGS, R0 RSB

pi pe, cabl'es’ ¢an pace

functi on ofeddi: L1defGRUN 5B BhBON 28 #ﬂ; FIG rréig» bB)dis \A%B@e&%decﬂ‘eondu' t

111 is provided in its interior wth partition plates i ch provide

verti cal mhin igrs larkc ts&n@wnhengﬁmof 4t heoi sweproor tilse s;amﬂieas:drmailtof FI G
43 (a) . In FIG 43 ( , the guide conduit 111 of FIG 43 (b) is provided
nearly ihthtsT ﬁ%ﬁ%@%ﬂowmgﬂ&%%qfw%ﬁ he| st K BTRRPERIpPRARATRSE 30

hor1 280 e ) S 06 o 34,( O shous, Lheysaie LEUEL YguRe. 10 201 APRI L

2005 in e 1 nner I on are sep parts

and fittethd guodehenmger aﬂicp@h@ffl&@%lgw ﬂ@c@ﬁﬂddﬁ:édlﬂ-ﬂth tha di'c@at‘é?) (e) :
the guide conduit 111 of FIG 43 (c) is provided nearly inits mddle part

with an iﬁﬁ%ﬂnqﬂﬁﬁ¥uA560r containing 5 the trunk communication cable 128
(or trunk le rin t he, main e_trunk comruni cation
Cobl e 128 | coeds ddﬁ%@ﬁ&%et S s Cr R {1k S&&de-éllg A o) o
20, but 'ﬁaﬁ@lé@d@%@ﬁmﬁ% Ig;aefrrale%nt ef@llgnpi@ %ét%savgféctrﬂebed
above. 10 FIG 44 (a) Shows a sinple pipe forn1|n I ch comuni cati on

cabl d9 armodinsiestedn thaldxowald iemuofbeis maAlnspipa FbG cddnébdl)ing tHe gui de

conduit 111 of FIG 44 (a) is provided with partition plates as separate
parts ford%hds #iiRg vhEDpashdge epndnet cumrml ke reimbeablé? 1611¢h itshe

m ddl e ngﬁf§gh Ngfwﬁéﬁ&pﬁn the case of a rectangular hole) along the
inner side wall of the manhole as shown in FIG. 42. The guide
conduit connection member 127 may be a half-cut pipe which

15 allows to remove the guide conduit 111 within the manhole making
the communication cables 16, 128 and the trunk tension member
121 skirt arcund along the side wall of the manhole by means

of a pipe saddle and the like.
As so far described, it is made possible to install the
20  branch communication cable 16 in the branch pipes B, E, J
connecting with the households b, e, j, which want the laying
of the communication cable on the current occasion of installing
the guide conduit 111 in the main pipe 1, and to install the
branch lead string 17 for the other households a, <, d, £, g,
26 h, i which do not want the laying of the communication cable
during the current laying operatiocn. Whenr some of the
househeclds a, ¢, d, £, g, h, i have the desire to install the
communication cable in the future, i1t is possible to install
a branch communication cable 16 by replacing it with a branch

30 lead string 17 which has been laid as far as each opening of
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15 installing the guide conduit 111 in the upper space of inside the main
pipe 1 and the trunk tension nenbers 121 (solid part) fornedpAPRIL 2005
hi gh-strength | owelongation fibers are inserted. Simlarly, in Fl 44
(c) , the space for the trunk tension nenber 121 is fornmed in the upper
part of the partition plate 13. In 20 FIG 44 (d), the branch conmmuni cation
cabl es and others are separated by horizontally dividing partition plates
13 and the trunk comunication cable 128 is acconmpdated in the m ddle.

And on b%]%i{?é g)ép?s(?ﬁg&ﬁep%g%niﬁg%eirgéSngwt(?e[}rkmthEnsir Qn tlﬁ%gﬂfcglzl are

provi ded. reo consi'sts 25 bf 'a“¢over,

i ntegral lys dorpmd byi di tid Nthe tehd asE @t dh g ieaanch comuni cati on
cables 16 in the guide conduit 111. The nethods for inserting the branch
conmuni cat i offheabligsstald igry ties bpamedh | eadusticagson7cahlie dacksgw de

pi pes 111 include 30 a nethod i i ch necessary, nunber of thin string
type pul TSR FEHPRI 1 FooH ei'rqée AP SRR HE YR S dfudi® 111 in

advange i i t I i i cabl n r.sthe
br anc% %&%é%\gg g{?% %gdrr%ifﬁgggang pul Il% %%@r%ﬁ% 1278%?%?% (niavbrﬁqch t he
gui de conduitthel bkanghppopeded whd hsialsspacicak heahole ¥ alorrddiseidiingg cabl es
as shown in FIG 45 (ag1 . To be nore specific, as shown in FIG 45 (a),

t he gui deeoikdngi t heugehgldi vilbiedh i wedt ahouppdilypainsiailand dHagvdy part
132, and convexo- concave %a]{ts 1(%..23 arr}%rtpr ovi ded on .the nt a%t surface of
the divi ded"PEHT¥GE 15111y er efor&” t KB S o SRS cabl e

16 and 10-QfhelsScRf il naglited d piastakeprAn¥hi ebatihgr vpperipasd 31 is
detached. As the shape of the dividing pieces 131, 132, a cover type shown

in FIIG 4tidal)oheyhalsemibel adbptied. 1A s sidishdwn diav BliGths Hdancha cut
134 may be fornmed on the outer periphery of each space fornmed by partition
pl ates. THIBUGH F3HiChotehl 251234 ntohethi amehdeorfiidPeht itdd H1iePvie and

installaiiﬁgké%ﬂﬂng it in the branch pipe by pulling the branch lead
string 17 from the branch pipe side.
| Further, when new branch pipes are installed, it is also
15 possible to cope with that by connecting the branch
communication cable 16 with an end of a thin lead string 122
contained in the guide conduit 111 or an end cf a branch lead
string 17 contained as reserve and thereby replacing the thin
lead string 122 or the branch lead string 17 with the branch
20 communication cable 16.

As so far described, it is made possible to lay the branch
communication cable 16 with ease and convenience upon a need
of laying cf the branch communication cable 1&6. Thus laying
of communication cables is realized at workability and a cost

256 comparable to aerial laying. Moreover, it becomes possible to
realize laying of communication cables in which the normal
function of the underground piping will not be compromised, and
there will be no negative effect on the maintenance work of the
underground piping, and also the communication cables will not

30 be damaged by the normal use or maintenance work of the
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menbers are inserted. It is also possible to fit a rail-like |I-shaped
menber (not shown) into the notch 134 after the cable insertbenpRID $005
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 frombranch pipes are prevented. FIG 45 (c) and (d) show an
exanpl e of cable insertion nethod when the partition plate 13 is
separated, in which the branch conmuni cati on cables 16 are placed in

advance rtition plate 13 as shown in FIG 45 (d) and secured
with a tg%e@%%;&rrrg%lrg%g'an appropriate interval, and they are inserted

into the pipeicidGeshowhd bl #5pd Cor ALSO iWhenksiing ke Lok tension
menbers 121, they may be placed in any place in the guide conduit 111 as
descri bedlawifar inbutndargro@0l ppepet abbe bocomsiény tthentha parealdral in the
hei ght direction 80 25 APRIL 2005 for the sake of the parallelismof the
gui de pi pEVSHer ¥ € Mo et Forhen2 PR%S Mgfiseri s embpesmenhs 55t opri at e
nunber t &39 i,ng .0 e al i | ength and t he

t ot al 5\/\/eicrgéh¥ t}%}‘q%hbgglrgﬂw eégélepe. ?Leno&elid?' tdt?ewctor uEln t g%s’i on 5 menber 121

may be i ntegakl yufos magewid FIGhes Yubdesiconddigi delbhi cANME ALSQ e
integrally formed with the partition plate as shown in FIG 44 (b), (c).
I n the aboVEiéeeErpedPeiaepl pletalheyanbbdicmeht sommiat ¢agion aaltespr esent

inventio 6 exglia%a%i on Qas geeﬂ mdtiyagib?ﬁt a, 10 ft te in which the branch
comuni cat] 8H-canl 8§ 9B any>BehLrs _?écr"‘tl&? Pt oM oARTBhE S gui de
conduit d, et blahsh absgnPessiblent admsalt e brﬁd}g&f@fﬂgy ation
cables 16 from both ends of the guide conduit 111, for exanple, en the
di st dAce dietamesirrichessanhel Esat $Heabgenak shewmidethlda c4bleridwitthe branch
comuni cation cables 16 and the |ike are laid in the area crowded with
resi dencé¥’t 1intersect with adjacent branch communication cables
overpassing them when a branch communication cable 16 or a
branch lead string having the same diameter as that of the branch
communication cable is inserted into the guide conduit 111, and
15 therefore the branch communication cable 16 will neither
undergo excessive tension due to entangiement nor will break
by being bent exceeding its allowable bending radius. Also the
structure which accommodate a plurality of branch communication
cables 16 in parallel in the lateral direction allows to
20 minimize the height of the guide pipe when inserted in the main
pipe, and therefore when there is an open space in the upper
space of inside the pipe as in the case with a sewage pipe and
a storm drain pipe, cables can be laid in that space without
impairing the normal function of the underground piping.
25 In FIG. 43 (b), the guide conduit 111 is provided in its interior
with partition plates which provide vertical divisions and the
height of the interior is same as that of FIG. 43 (a). 1In FIG.
43 (c), the guide conduit 111 of FIG. 43 (b) is provided nearly

in its middle part with a partition plate 13 which provides

30 horizontal divisions. FIG. 34 (d) shows the same structure as
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In FIG 46, a |arge nunber of the branch conmunication cables 16 are

inserted in the guide conduit 111. FIG 46 (a) is a cross s i 2008w
taken fromthe right side of the guide conduit 20 111 and Flggs4gﬂ?%) is a

top view of the guide conduit 111. The cross sectional view of the guide
conduit 111 taken fromthe left side in FIG 46 (b) corresponds to FIG 39
(a) shown before. The insertion positions of the branch comrunication
cables 16 and others in the guide conduit 111 are configured to be 25

symetric, w respect to the position ich corresponds to the half of
The nunbert GG A brahci 3 PES SRIEH HHE Gul b PGHad £ 259 SHRFdEs. Al so
symmetri 09395@@%&3@mgquﬂwrtH‘eaeh%%rlﬁipér@f %@eagiaéec&amq 1.n
parallel iin the lateral direction of the guide conduit 111 and then into
t he brancin pitges430esycerssiwiady conadmithel bref €rases3 t(e)ehshprmanhie. This

81 25 APRIL 2005 configuration makes it is possible to cope with the case

i n whi ch Re3el Yildt ake el bdd R di tthey 1irBnhb] B8'er @1p6r 4| B B addrimect i ng

two guid i pes. 111 and pl aci.ng th i aral l gl successively fr t he one

closel t o Bacr Wankor gty E a8l TeB (8 fry Rk PGS Sacthg, 1l ary

| ong pi pefoNexhe %i@ﬂgﬁb}f% QrIbOdl‘lﬁT@mtr_@lﬁR" |§&Qﬁ1ﬁ1itéhﬁir&_1 eHBQﬂé_nﬁ@tBS_ SO

far described, a nethod of cable insertion will be described, in which the

bendi ng ofoittwesyrahe i« dimfunbeati dascabbed suchk etiopti calbdn kebleabl es i s

restricted by a tube which is a branch 10 tension nenber. This is also

appl i cable 1 Ptthet br¥he ] STV ahthdrs TenbFa il MeRsEs2%,257, 36.

FIG 40 A& ctional view of an exanple of the laying structure

in the underground pipeline for the branch conmmunication cables 16. The

branab commumiIGat & on(=0abhessld simpdept penioofin 01 clexampue.i cepticeal

fibers which have excellent properties as the communication nedium and

laid in t¥RPIE Arepipeentemdnt ablovaneh pinper s, Blep in Sdwer 4 Pirpe

bet ween tgﬁ% guide conduit 111 of FIG. 44 (a} is provided with partition
plates as separate parts for dividing the passage cof the
communication cable 16. Iﬁ the middle section, wires for

15 installing the guide conduit 111 in the upper space of inside
the main pipe 1 and the trunk tension members 121 (solid part)
formed of high-strength low-elongation fibers are inserted.
Similarly, in FIG. 44 (c), the space for the trunk tension member
121 is formed in the upper part of the partiticn plate 13. 1In

20 FIG. 44 (d}, the branch communication cables and others are
separated by horizontally dividing partition plates 13 and the
trunk communication cable 128 is accommodated in the middle.
2nd on both sides, spaces for inserting the trunk tension
members 121 are provided. Moreover, the upper part consists

25 of a cover, which 1is integrally formed by fitting, to
accommodate the branch communication cables 16 in the guide
conduit 111.

The methods for inserting the branch communication cables

16 or the branch lead strings 17 into such guide pipes 111 include

30 a method in which necessary number of thin string type pull
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manhol es 2 and 3. The branch communication cable 16 is inserted in a
branch tension nenber 216 (equivalent to 26, 27) at |east 20 $5 qApPRINE005
openi ngs of branch pipe 6, 7 to the branch pi pe boxes 8, 9 at the end of
the branch pipes and inserted in the guide conduit 111 within the nmain
pipe 1. This is to give the branch comunication cables water resistance,
chem cal resistance, rat proof characteristics, and

anti - hi gh-pressure-cleaning. 25 In this way, since the branch communi cation

bl 1 t h . [ . 216, i1 1| d
Chat - thar et 8ot o Bed 2, WRD AN PR E R EL Al o i e ©

that breakagesirdue tReAtarkid esmiihl chei bheventad; cad thatnohieakages of
t he branch comruni cation cable 16 will be prevented 30 by the protection of

t he branche2@rivmamreryer colbirvemwheml82R5n ARRMA 22005hbidt {envHoych at s.

Al so when_cl eanj t he insi of the hranch, pipes 4, 5 with high pressure
cl eani ng, t1¢ %lﬁ?ﬁqﬁ%cw ﬂg‘t% t4¥e PTOVARE E’bﬁﬁu%i TRET M cEpR 814 S broken

by di ect] ys£ePni A&tdaNd e M A, Righr ! QL%SL('%? Clﬁ(?%ienﬂo%tﬁfecc?inﬁhcget ting

flaws. 5 Moreover“in the main pipe 1, it is possible to prote € branch
comruni cats arhasabliesF16. f4®na)he thut i dee hyoradciommdat Engi+ heed birranc h
communi cation cables 16 in the guide conduit 111. Then the branch

comuni callt §RPE&EP St 16 1hntheH e pabmlthe arficdavesadarncaye P ar e

laid int branch pi.pes. 4, t hrough 10 the opepings of branch pipe 6, 7
| eadi ng t{c])g% haerebrparnég_l%ldpémb Qgscg?gﬁf:taﬁﬂrg?ﬁﬁnofnﬁge e%c‘ﬁ%%%%fgq% There
will be neopraklamg.i f Thhesecaee d ek apnBANOLHsPELYEEN (he 1manhales 2 and
3, and it is also workable even if the manhole is a comuni cati ons base.
In a P pedimersucte dsisersedennpapetane andhd odt ahm dppen pdbt pl pelise, in

whi ch flg(%ds such as sewage flows in the |lower part of the main pipe 1,
the menmbetst f 09 BYF M aPReC bridifc Al VEd iR M icaaoh3 tadi s 26 WRF t he

gui de_pi : p%l%%&&rh%s F36S 4R! 6Pl P SURSTRNLLALL L QUPPR] s SPAC &1, NST de

in FIG. 45 (b), a cut 134 may be formed on the outer periphery

of each space formed by partition plates. Through this notch

15 134, the branch communication cables 16 and installation pull

members are inserted. It is also possgible to fit a rail-like

I-shaped member (not shown) into the notch 134 after the cable
insertion.

This configuration is preferable especially for a cut on

20 theupper surface, since the intrusion and build-up of dew drops

in the underground pipeline or fluids from branch pipes are

prevented. FIG. 45 {(c) and (d) show an example of cable

insertion methoed when the partition plate 13 is separated, in

which the branch communication cables 16 are placed in advance

25 on the partition plate 13 as shown in FIG. 45 (d) and secured

with a tape-like member at an appropriate interval, and they

are inserted into the pipe 136 shown in FIG. 45 (¢c). Also when

using the trunk tension members 121, they may be placed in any

place in the guide conduit 111 as described so far, but it is

30 preferable to insert them in parallel in the height direction
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and the branch pipes as shown in FIG 40 so that the branch pipes 20 w |
not inpair the normal functions of the underground pipeline. o2 APRIL 2005
configuration nakes it possible to prevent the branch comunication cables
16 from bl ocking the flow of the sewage and the like, or from bei ng broken
by rat bites. The branch conmunication cables 16 correspond to the 25
previously described optical fiber cables 21, 22 and can be configured
differently. For exanple, the conmunication cable shown in FIG 55 is

configured such that co ni cat i ape ires 262, each of i ch has two
Lo ei ght i R Tr s Doge e 180t & 2ahdsi §UeHat BUPRr t M EF TS
coati ng SpShewn, El e ed.,in d on
t he out erzr%pel?iﬁ%hery 8d3%2r§QRSRI%Lng%65e%f ciﬁggéft% %%%O%%éa?%% center
strengt h crentier de263maned dhsposiaty candha iresial coatdmnge2gthi snappld ed

t hereon. Such comunication cables are very rigid and desi gned to be

di sposed ¢ Lt PHt Gfarther o6 gy igedi ri¥eFeensi oMt BNk Heropitdreal 5
fiber .26 eref,ore, it capn be ed. preferably, for t.he trunk.
com‘rur?i ca ?@e%ggﬁeﬁaﬁ&e ﬂg?g&’f‘ﬁi fccgr ni taglthi %}ﬁe cgélﬁdgesc%la'éﬁt hlalsl'been

devel opethndd1ude mag BEMMALSRL] PR Rk WA MR BapPiteah fides 260 is
accommpdated within a tubular braid 266 nade of aram d fibers 10 and a
resin filsheel is Eat e t Hereofrlas shown in FIG 57, and a conmunication

cabl e whi ch acco dates a optical fiber 260 and strength nmenbers 263 and
are coated Wtht3eraRGW Aesmaed g€aBRoGPT Ahe e edingnes & GRS cat i on

oo T B Ren ST A, Bt AT,
pr ef anabl ytatkseich fwdridrheher arehchoaBunueathenocnabbkpese21i 6 22hd heeneral |y
a communi cation cable may break or lose its function when it is bent
exceedi ngA%e dérasditehidgios gepeddingt e iqw drcendaiitpldperbiesit A
al | owabl eaPs%n%iog%iEﬁgi S iinssert the branch communication cables 16 from
both ends of the guide conduit 111, for example, when the
distance between the manholes is large as shown in FIG. 46 or
15 the branch communication cables 16 and the like are laid in the
area crowded with residences.
In FIG. 46, a large number cf the branch communication cables
16 are inserted in the guide conduit 111. FIG. 46 (a} is a cross
sectional view taken from the right side of the guide conduit
20 111 and FIG. 46 (b) is a top view of the guide conduit 111. The
cross sectional view of the guide conduit 111 taken from the
left side in FIG. 46 (b) corresponds to FIG. 39 (a) shown before.
The insertion positions of the branch communication cables 16
and others in the guide conduit 111 are configured to be
2b  symmetric with respect to the position which corresponds to the
half of the number of the branch pipes which the guide conduit
111 supports. Also symmetric branch communication cables 16
and others are disposed in parallel in the lateral directiocn

of the guide conduit 111 and then into the branch pipes

30 successively from the one cliloser to each manhole. This
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20 defined by the angle in such a state. Anong the conmuni cati on cabl es,
optical fiber cables have |arger allowable bending radii comppapRIL209Eee!
Wi res because their wires are forned of glass or plastic. For iInstance, an
optical fiber cable, which is configured such that a ribbon fiber with two
25 communication wires is provided with two tension nenbers disposed in
paral l el on both sides of the ribbon fiber and then a resin coating is
applied on the outside as shown in FIG 58, has an all owabl e bendi ng
radius of 35.mm and there is datum .ohtajned that .anpther optical .fiber
Cabl o, wiCH BB 3G SRR S Fe CeRNT L ATE G 59 BBOR Y Ttber 1 s
cont ai negﬁ}}@ d%s%n%él BERILe 200 fl@hbh 8852 PE ]BfeeﬂnQaE:G%nb§' hes & iy fill ed

with aj y material, and a PE coating Is furt’her applied on the pipe
surface, has gericabligeabl 21 bendigigdiadi uheof iaboataBle hmuddeddieradtzher
hand, an optical fiber cable called a "'nmultinode fiber' which 5 transmts
i nf or mat i BFPEhgsenefclaght tretd el meohoifaveThesti1q4e cordya At &bl e
bendi ng ralgi ua{fdue to iés teriali E[operties. As described so far, the
al | owdbl € bErdT gt adi us™ 1% ofetd fed= according to the kind and

confi gurati ofeof a-50MNUPhEAdIbd Gt €. aphd il §oenhedinitimdritas br anch
tension menber 216 is forned of a material with an al | owabl e bendi ng

radi us exseddirnipidratbedf atret noimofindadate dnseablienarnid lpbefdrabtibes,f | exi bl e
tube made, of plastics or stainless steel, This tube reveag:t)s t he

comuni cat® o cEbl@F FsMBEh G hERE BXBBERI AT &f Fbwabt hes 534 ng
radius. Hisoh3che prsveatoihe fagages;of bhe, JcamBInheah!an, oahles,

installed 1n anch tension ne ranch tension nenber

216 i1® berdnexseeadnret.heThakl byvwahlse bpplibgbladiashef btheckammmiaat i on
cable. For the branch tension nenber 216, a tubular textile formed of
fabrics, ®Oukes s26.0r2breieen ey BISD be ubed®\When using these, it is

FIG. 40 shows a cross sectional view of an example of the
laying structure in the underground pipeline for the branch
communication cables 16. The branch communication cables 16

15 are formed cf, for example, optical fibers which have excellent
properties as the communication medium, and laid in the main
pipe 1 and the branch pipes 4, 5 of a sewerage pipe between the
manholes 2 and 3. The branch communication cable 16 is inserted
in a branch tension member 216 (equivalent to 26, 27) at least

20 from the openings of branch pipe 6, 7 to the branch pipe boxes
8, 9 at the end of the branch pipes and inserted in the guide
conduit 111 within the main pipe 1. This is to give the branch
communication cables water resistance, chemical resistance,
rat proof characteristics, and anti-high-pressure-cleaning.

25 In this way, since the branch communication cables 16 are
protected by the branch tension member 216, it is secured that
their water resistance and chemical resistance will not degrade,
that breakages due to rat bites will be prevented, and that
breakages of the branch communication cable 16 will be prevented

30 by the protection of the branch tension member 216 even when
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preferable to use a separate rigid wire or a nono-filanment string with a
| arge diameter as the weft for fabrics and as the |ongitude s&nPRILIRI05
knits and braids, to secure the bending characteristics better than those
corresponding to the 25 all owabl e bendi ng radi us of the conmuni cation
cables. By doing so, even when a tubular textile is used for the branch
tensi on nenber 216, |aying operation of the conmunication cables can be
conducted with relative ease since the branch tension nenmber 216 will not

be bent t roly even i n_infl Lon_part in__30 undergraound
o pel 1 ned THE SR Do Bl pbRE: For et TuRohts Faiteiel | ike Mt or
stainl esspsp&els, 9ryid sl igESpro§sa@rdvtfdaing,agk of waatigk1ti ghipagse such as

a tubular textile is used for the branch tension nenber 216, it is
possi bl e Paser wogimpnjcettecn taleledmunilcatkon bgabliesct i pmdG watteimand

chemcals py form wat er-tight _| ayer on the inner and/or outer

sur f aces ‘t’ﬁ%/]i‘ hékﬁrm t%ﬁ%?f)‘hr‘%eﬁﬂ)@?%?f@ YA Wt eFSEFGRE 1TBhAS i s

achi eyed »@aré&&%'iﬂgs@e RLasti ¢ @&,ry@Qgr od 488 0P thE, ERet8Ng g member
216 by insertion and/or wapping, or fcoatlng a curable resin or water

proof pai ddmdibh Dre t fen idadlesand/ orcv e csitsfiakes yod cthtmddanthg tiefsi on
menber 216. A trunk tension menber 121 is housed in the guide conduit 111
di sposed PraRebhstAMGE¢at ipperalsirr el ©fin ddiddative menduidi gd 1., and

tension is a Iie;Ei or}gt hectrunkuteng%rgoln nemnher iﬁébrlS b% efof %lﬁ
t ensi oni ng apparatiis f%&ﬁﬁ@’ﬁ‘_ t'he ﬁﬂo(fatre@l_ P and> T3 OIL%y tH2 olfi de
condui t L%_licﬂé‘ coR@MRPET 1 Paiia WeEhiy d BE (¥l BraBlcPep e M €O noddh | S
possi ble to prevent the guide conduit 111 fromloosening in the radially
i nwarld direebpeningstdiebmannhpipe: 6207 lebyipbac hjedydnutapipy kafxesd ack
prevention nenbers 55 consisting of an arcuate fixing _part 56 having a
concave ﬁ%ﬁtg' and drawn into each household. There will be no problem
if there are other manholes between the manholes 2 and 3, and
it is alsc workable even if the manhole is a communications base.
In a pipeline such as a sewer pipeline and a storm drain
15 pipeline, in which fluids such as sewage flows in the lower part
of the main pipe 1, the members used for laying the branch
communication cables 16 and the guide pipes and others are
placed in substantially upper space of inside the main pipe 1
and the branch pipes as shown in FIG. 40 sc that the branch pipes
20 will not impair the normal functions of the underground pipeline.
This configuration makes it possibie to prevent the branch
communication cables 16 from blocking the flow of the sewage
and the like, or from being broken by rat bites.
The branch communication cables 16 correspond to the
25 previously described optical fiber cables 21, 22 and can be
configured differently. For example, the communication cable
shown in FIG. 55 is configured such that communication tape
wires 262, each of which has two to eight communication wires

as the core and is coated with a resin coating 261 as shown in

30 FIG. 56, are stacked in the grooves formed on the outer periphery
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at its center as shown in FIG 29 at a proper interval in the min pipe 1.
As shown in FIG 41, the arcuate fixing part 56 of the slackgpy t4
menber 55 is fixed on the inner surface 25 of the main pipe 1 mﬁﬁfﬂﬂidﬁs
accommodating the guide conduit 111 in the concave part. Next, the
structural configuration of the main pipe 1 and the branch pipes 4, 5 wll
be described. Cenerally, the main pipe 1 is located at a depth of several
neters fromthe road 30 surface, and the openings of branch pipe 6, 7 of

t he branch_ pi pes, 86 .25 APRIL 2005.4, .5 are forned on the uppe al f surface
of “the. et Apb et b4 SR BPAnoh HSY. SERERG S o b ERTRHERELF1 GHH he
openi ngs of sp U ANChl PE o s ifn (D04t ShOWY1 and Lead; 4o the-byanchypipe boxes
8, 9 at a gentle angle near the earth”s surface.” 5 Wien t he openi ngs of
branch piqemtnicatieprebilded: ta vesybst @hd iaald g sippeed space difsgarsidle t he
main pipe, or nore specifically in a region of about 30 degrees right and
| eft from? tHeEaidH oMAFmE &ion aFrpe direrk papakorbrgwt el

directdy | th pi pes. 4, er ehy hpassibl vy _bl.ocking the flow
10 of %sem%lgg&ev\gtégr' aﬁa‘g%%gg??keﬂgicﬁéeb? hltég%%'p e f%gﬁg)diyt ¥Tf1&?e's t |nskposed in

subst ant | @ruieRer i SPass fs ins] dedghe main pipe 1. In such cases, it is
preferable to attach a guide nenber P, which is conprised of an arcuate

fixing part 24heracomumkicaticecphies281ligr bpedtdagddvahvaedliyndlnegia t he
arcuate fixing 15 part, 241, and a branch slide part 232 provided on the
arcuate 71 COHBUBERTIAD, PROLSCHTOpERLAY of GG BEOBE 72 thereby

sl i dably Stk 4 Quige canduy 1 EA tHUNk e ];acjﬁ ¢ 1. Wen
usi ng such gui de nenber tP Fa?sglg}g]ﬁo%n%]?%glﬁés&elf& 28,sél 35 ,Cpﬁllégegj%slgde pi pe
will ot prase deseatfyimndar neatdatde tH2decaneh $hpas 0, FIG. afim, ths it is
possi ble to prevent the inpairnment of the function of the branch pipes 6,

7. A so it camerguiadd afe sl epwiRehnaraomnadanes sigrlel ¢tk BiamatZe X i xi ng
and strength members 263 and are coated with a resin film 261
as shown in FIG. 58. These communication cables shown in FIG.
57 and FIG. 58 are very flexible and small in diameter compared

15 to the one described in FIG. 56. Therefore they are preferably
used for the branch communication cakles 21, 22, 16.

Generally a communication cable may break or lose its

function when it is bent exceeding a certain angle depending

on its material properties. An allowable bending radius is

20 defined by the angle in such a state. ZAmong the communication

cables, optical fiber cables have larger allowable bending

radii compared to steel wires because their wires are formed

of glass or plastic. For instance, an optical fiber cable,

which is configured such that & ribbon fiber with two

25 communication wires 1s provided with two tension members

disposed in parallel on both sides of the ribbon fiber and then

a resin coating is applied on the outside as shown in FIG. 58,

has an allowable bending radius of 35 mm, and there is datum

obtained that another optical fiber cable, which is configured

30 such that the communication ribbon fiber is contained in a
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part 241 has a projection part 233 in the radial direction, waste matters
w Il be renoved by the sewage flow even when they build 25 upgs m:tmg_ 005
projection part 233, and thus the waste nmatters will not be trappe %)
branch tension nenber 216. Furthernore, since the guide conduit 111 is
slidably held by the trunk slide part 231, the |aying operation becones
relatively easy. On the other hand, when the openings of branch pipe 6, 7
30 are provided in a range nore than about 30 degrees right or left 87 25

APRI L 200 p..o h L pe de.conduit, 111 w not
pass di reslit[%x enegtlhgt&hnCI B%aﬁc p?pgel %%lie(gwtqt\yﬁls tjﬁg?é’maste% ]rfeed to
use the gm@% nenhesatRnd rissgmfirt@l@%e&ppu&eusoﬂe@héa@i d@rBldach & fixing
menber Q (corresponds to the hol ding nenber) , 5 which consi sts of an

ar cuat e faxiadg opaittl e4depti aged =l iorg ot hebonnmér mnal |Ofthichet bearendi pes 4,

5 and a slide part 43_for sljdably holding the branch ten5| on menber 216,
in subst#ht PQEP)?a&pp@rb%%r Faﬁnllehl%%lf?éj bRandh i Pedey, Tabgear wikgh

opent 3OS, Of L ALRNCH sRieGnGie 1Hrl By AL e b AN @fltee&élog{‘ TRYReL MG A16 1

substantially upper space o t he pI pes ]he branch

t ensi on nexdbesr 216 olvabpkasatiiny radbstanid abl it Yppeerspage-fedtisdsle the
inner wall of the branch pipes 4, 5 and therefore the normal functions of
t he branchs glqfearibed §Q/viflalrrn@hebélﬂﬁﬁébﬂ@dbemisﬁgsrém’gkw hes blefiigted ensi on

nb 15 216 | d th | d t 4 ble t
g'rsevg:lt tHe"br s s I agh%/hglﬁaaﬁ%ﬁl tcg’ﬁl ,lighl-efﬁg%gr c%l C%{E%%g]osy Jé%%cegswe

t ensi oni rtgakgy:g_l ng I ayl ng operation. Regardl ess of the above descrl bed
form ng angle of the branch pipes 6, 7, when the branch pipes 6, 7 have a
val | g¢ part I20tiD4 smboshinemta sharhrangl ¢cabangenadear @ 1#sishimmmndd Fl G
40 and FIG 54, it is not possible to lay the branch tension nenber 216
acconmoddt} ﬁgmﬁ‘ﬁérﬂﬁén‘éﬁtﬁoﬁ‘ﬁnﬂﬂl&iﬁk&ﬁ @&Bﬁé@gwaﬁ%ﬁge’f%%edup%érh%rt of

the Vall%%fﬁ?l cégﬁuﬁicggfogﬂﬁﬁfﬂaBbﬂeﬁrefeéaﬁ§§el¥lex1ble tube made

of plastics or stainless steel, This tube prevents the
communication cable from being bent exceeding its allowable
15 bending radius. This is to prevent the damages of the
communication cables installed in the branch tension member 216
when the branch tension member 216 is bent exceeding the
allowable bending radius of the communication cable. For the
branch tension member 216, a tubular textile formed of fabrics,
20 knits, or braids may also be used. When using these, it is
preferable to use a separate rigid wire or a mono-filament
string with a large diameter as the weft for fabrics and as the
longitude string for knits and braids, tc secure the bending
characteristics better than those corresponding to the
25 allowable bending radius of the communication cables. By doing
80, even when a tubular textile is used for the branch tension
member 216, laying operation of the communication cables can
be conducted with relative ease since the branch tension member
216 will not be bent too sharply even in an inflection part in

30 underground pipelines.
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by tensioning by use of the tension device 34 nmounted in each 25 branch
pi pe box 8, 9. In such cases, a fixing nenber Q which consi

arcuate fixing part 44 and a slide part 43 showmn in FIG 54S?€Aﬁ§gg&FQ5
hol d the branch tension nenber 216 in substantially upper part of the
inner wall of the branch pipes 4, 5. 30 Next, the branching configuration
of the branch 88 25 APRIL 2005 communi cation cable 16 fromthe guide
conduit 111 mﬁll be described in nore detail referring to FIGS. 49 to 53.

FIG 49 sh 1 bl e
Cuite condul Pudrhedinty bl HRLE B LAICN, SO Rl O AN Posd St T

openi ng RaF 41314 ( U'o‘@' eﬂxtat‘é‘%ljaﬁ Qaék‘lgf @é@&@?ﬁgﬁ@né@@ shde of 4 he

gui de condU|t 111. The guide conduit 111 is a hollow pipe having a
rect angul tarbwcrans ¢ eseditliecon sdizgedefior iyhanitarplhe tpast ohi nampéatese, Ehere is

formed in the center of the glpe a Iargf space for installing the trunk
communi catd ®FSEGd&bFess RS shaNtgrds Shsg CORPBDgR2E henngd il % ferolt  and

also 4f orf derogﬁgoéhelﬁigef of, Ehe Sgatahw%q:%rt—\égg%@af$seglo\rq QE% il

substantla reé ers € passa € br

comuni Caéﬂ&/blefﬂﬂt%ﬁr @@@fta&@sl bkegnd rbl%lr@h &%nstl% Reapel sosTUMIGA i ON
cabl e 16 passing 15 through the guide conduit 111 is taken out of the

gui de contatier—tildht Hegegh ianachéaved iparst igfkitige agpil det tonduinubkkl; and a
branchin nber éZ S nnunted on the guide " nduit, 111 near t he openi ng
part. ean%.ﬁ FEEC N2 FETHAOT, Yl bof 2 %r Bﬁ’e&ﬁsﬁg“ I?é‘ Sutand

Com"f“”i C%Gd%“ ! ir?g?l eorrl]%y 2JRE Ry G BLEYHZD QESEHG pRENL g ﬁagll?gf the

gui de con e branch  “comuni cati on cable 16 passes t he

opening pai thef idiher g /de Gﬁﬂduléuﬁﬂa]cé@olﬁetlg@lbd%dldhnt@nbhenmm pi pes
4, 5 through the branching nenber 212. To protect the branch comunication
cables 16€%%om t he

A trunk tension member 121 is housed in the guide conduit
111 disposed in substantially upper space of inside the main
pipe 1, and tension is applied on the trunk tension member 121
15 by use of a tensioning apparatus 34 between the manholes 2 and
3 to lay the guide conduit 111 in the upper part within the main
pipe 1.
Moreover, it is possible to prevent the guide conduit 111
from loosening in the radially inward direction in the main pipe
20 1 by placing a plurality of slack prevention members 55
consisting of an arcuate fixing part 56 having a concave part
at its center as shown in FIG. 29 at a proper interval in the
main pipe 1. As shown in FIG. 41, the arcuate fixing part 56
of the slack prevention member 55 is fixed on the inner surface
256  of the main pipe 1 while accommodating the guide conduit 111
in the concave part.
Next, the structural configuration of the main pipe 1 and
the branch pipes 4, 5 will be described. Generally, the main
pipe 1 is located at a depth of several meters from the road

30 surface, and the openings of branch pipe 6, 7 of the branch pipes
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25 outside environnent, it is necessary to insert the branch conmunication
cable 16 in a branch tension nmenber 216 at least 1in the sectj

openi ng of branch pipe 6, 7 to the branch pipe box 8, 9. The?% (I)j;ﬂem{%dedse
configuration shown in FIGS. 49 and 50 is used when the guide nmenber P
shown in FIG 47 is used, 30 and thus the branch conmuni cation cable 16 is
protected by the 89 25 APRIL 2005 branch tension nenber 216 attached to the
gui de nmenber P. The branch tension nenber 216 extends fromthe opening of

branch pjpe. 6, 7 to the branch pipe.b 8, .9 passinng,through the branch

pi pe. Thu%’ te%edrgeuifté’gmcegnaﬁi Eﬂﬁlﬂgﬁ)‘% sk?ﬁ;%bﬁlyfﬁéﬁ_ed ol;ygpﬁem??'gnﬁ)(l%e_ ide part
231 of t hengulde, s Hge P a8RAnHNSE by anchCommiRl ¢abioPhe CABL R dbs i 5t
inserted into the branch tension nenber 216 from the opening part 218 of

t he gui debcamchigidkl b,t hetmeby dieiwrg keddlebd tdecher Brehcpi pepbddxoB;s 9 and

finally drawn into each household. FIG 51 shows a state that a branch
tensi on nenberd®1s 9ertie IRFEH 1¢RE Brih R oM EEEaSh cable 16 s

i nstald ed is }jnser i gui-d uit. 111-from.gne _end .of the guide
condui5t 111 wéln% S f%a%#%ﬁjg?g%cﬁ!efs%gf%?l%?‘hrp&géeh16a’n @pggﬁngrﬁgrltdeﬁilﬁr} or ned
on the sigeostihec£l Dy tPseguUbgece0pduihs14d. thbemBianeh deensi0nnorember

216 extends to a branch pipe box 8, 9 protecting the branch 15
comuni catbeni chph bly 6 nf 2 amatilee ofitadicd eRdviaumerentighh #FdGlesR, fom

br anchi ng,_ nmenber with a different shape fromithe one shown in FIG 50
5 hount cHFSROF GHtHE THHBHPrhn R I COBEHT G, HaPRoE8S BOREALY he
branch c i [ : i el Wall r nj i at

whi ch the Branch 50 SominFaRtron Sable 16 BreseRes BT TremirRe Sui de
conduitt 1dfl, sewa@e , waine 0 pemi Ngh@al 1k 18i rofe tdtes griide: condiiit 1l {khe
branchi ng nmenber 212 is provided on its side part with a hollow

cyl i ndri c&l seredrirafylshengdirdd YcBREST tSHAGS Sifdd nsdpratbeorain Helifol | ow

coLI pUCtcal BBy MRS, o, SOTUPLERLE M L 0F-S, RSB AREL: 210
P, which is comprised of an arcuate fixing part 241, a trunk
slide part 231 projecting downwardly from the arcuate fixing

15 part 241, and a branch slide part 232 provided on the arcuate
fixing part 241, to each opening of branch pipe 6, 7 thereby
slidably holding the guide conduit 111 with the trunk slide part
231. When using such guide member P (also shown in FIGS. 13,
28, 35), the guide pipe will not pass directly underneath the

20 branch pipes 6, 7, and thus it is possible to prevent the
impairment of the function of the branch pipes 6, 7. Also in
ﬁhe guide member P shown in FIG. 47, since the arcuate fixing
part 241 has a projection part 233 in the radial direction, waste
matters will be removed by the sewage flow even when they build

26 up in the projection part 233, and thus the waste matters will
not be trapped by the branch tension member 216. Furthermore,
since the guide conduit 111 is slidably held by the trunk slide
part 231, the laying operation becomes relatively easy.

On the other hand, when the openings of branch pipe 6, 7

30 are provided in a range more than about 30 degrees right or left
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connected with the hollow cylindrical nmenber and extends to the branch

pi pe boxes 8, 9 protecting the branch comuni cation cable 162§ aAERI 05
out side. The branch communi cation cable 16 passing through the guide
conduit 111 is passed through the opening part 30 provided on the side
surface of the guide conduit 111 and further 90 25 APRIL 2005 guided into
the attached branch tension nenber 216 through the space in the holl ow
cylindrical nenber of the branching nenber 212 fornmed on the side surface

part of theoguifle coandul ind ks bl Peiag batdl Qe baanch,pines 4. 5 5

The configuration shown in erabl used when t he

gui de nmenbess RISkl ¢ rbdﬂe@tkﬂ%hbsbﬂghchn@i@éiél&ﬁdé aﬁunﬁguéh&@f@mcsh .
conmuni cation cables 16 are installed in the branch tension nenber 216

wi t hout bee Ageexiosed the @Héd@tlift@’ilw P. ardh shehlve@ech tensidesimaibler 216 in
whi ch the_branch, 10 communi c t ables 1 dis su ported in
subst ant i & %tﬁlﬁlﬁe? tagAtd BF LTS ?%eiﬁ‘ﬁ?%gﬁlg&gﬁﬁg?snﬁﬁne ¥4 i ng
menbers Q whow ddnH G s 48 and Ir% 6&@ 9 xeaghpheys par t
218 forned on the éhld% conduFt ffl IS Xl%%enagg ?gqé é;gﬁ%9t<€1ggznch
comuni catnmsr cable d6 tloe theandd };ﬁﬂ{ﬁ@g de, & die guidiedecqndtd t431 bt 0 make

it branch off into the branch pipe 4, 5 and it is forned at positions
subst ant i 21192 &6r r Beb8HBA g the tflr’ér%hl n*@%nﬂo%raﬁéﬁbﬁrpeZGG 7 (@bout 1 m

front or ny ;as nunber
of the bré‘%?:% ﬂt}ﬁlf%%& ?gfta‘ﬁjt t%epggg Fébﬁ”ep% 078V %"i”ah‘%l Ccing an
openi ng pagénﬁa@s & b@bhlﬁhb@ﬂpéitd“l g Eb%i’d tHePBrdnch €onshad i@ dd uids
fromthe branch pipe will not flow into the opening part 218. Also the
openilfg paké lmlaubgtapteééiabhgpéloramel nfatvande tate bhenthcpopys and t he

| i ke base, he rvey resylt in the main pipe_1l. 25 FIG 53 shows still
anot her %bodl TT&H Ty G urjfl{ansdr?r’i’lmﬁ‘le@gtelronz(]:ébl:é% 598t dM ed in

the gui des%\%ﬂﬁlé]-lll]y upper space of inside the inner wall of the branch
pipes 4, 5 and therefore the normal functions of the branch pipes
4, 5will not be impaired. Also since the branch tension member
15 216 is slidably held by the slide part 43, it is possible to
prevent the breakage of the branch tension member 216 caused

by excessive tensioning during laying operation.
Regardless of the above described forming angle of the
branch pipes 6, 7, when the branch pipes 6, 7 have a valley part
20 101 in which a sharp angle change occurs as shown in FIG. 40
and FIG. 54, it is not possible to lay the branch tension member
216 accommodating the branch communication cables 16 along the
upper part of the valley part 101 of the branch pipes 4, 5 merely
by tensioning by use of the tension device 34 mounted in each
26 branch pipe box 8, 9. 1In such cases, a fixing member Q which
consists of an arcuate fixing part 44 and a slide part 43 shown
in FIG. 34 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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and the branch tension nenber 216, in which the branch conmunication
cables are installed corresponding to the nunber of branch pj { ired
in a bundle and secured to the outer 30 periphery of the guiggpggﬁﬂhﬁpb 11.
The branch comruni cation 91 25 APRIL 2005 cables 16 or the branch tension
menber 216 branch off fromthe guide conduit 111 near the opening of
branch pipe 6, 7 through the branching nenber 212 or a | ock band and the
li ke shown in FIGS. 52 and 53. 5 When there are nmany branch pipes with

respect to the main pipe 1, e nunber of the pull nenbers tq_he.installed
Phe e oSt | GRS ot Br FRPI HforBHe FHAAByL | ReL edaig e 11 sk
of entan it d, theref it f & atyt t-he previously
descri begi ea ]qteucgrhclib un(jegt%: elalbIfyesfte([)l’rrt(:iﬁl?E%(t%J I"eadi ng 92?1% (Sr)fB't he branch

tensi on nmenberc2169 cinthva Al Sigh tden Whaskh beameh cathoni cabl @s.cabie | ead
tug 19 nmakes the operation of taking out the branch tension nenber 216

from the 14 Agi décopuifie gondeleohbuiits fakephpotghltHes apeifinFpsirit2ls

easy and ot.h. Various shapes of _thi ead tu uch as 15 _hoaok-shape, a
ri ng- haﬁéﬁPOFhﬁ%ﬁiho?ﬂepge 9gb§a§%oﬁﬁé%,e%% l&%_qu €ésgﬁtF§E ﬁﬁgt at

| east the,QufelefdbamBlesi 9 otehend gadaetdthdisiconii gunedgth9gbedriger than
the size of the opening part 218 of the guide conduit %11 so that the

front endIdf ishe hrldmehpiperrsavdmgrenbert 2idatakerosst seftide dguiidedondui t

111 will not 20 return to the inside of the guide conduit 111. \Wen the
| ead t ug om0 T tdaHfedBdd ttd helptasch toAsPoh® Mt 21614 KeWednch

e BRRE 4 b2 R SE AL gt UL ST L STAL AR TR 1L ey
ent angl ere1«d @dH Whadwinhy pelsshhaneAroagimunécasi o oebl €S akft anddoor t ubes
216, the disposition of the branch comunication cables 16 and/or the
t ubes 216fgdmmed on both sides of the space are two spaces divided into
substantially three equal layers for the passage of the branch
coemmunication cables and the like.
In FIG. 50, the branch communication cable 16 passing
15 through the guide conduit 111 is taken cut of the guide conduit
111 through an opening part of the guide conduit 111, and a
branching member 212 is mounted on the guide conduit 111 near
the opening part. The branching member 212 has a role of
protecting the branch communication cable 16 in the vicinity
20 of the opening part 218 of the guide conduit 111. The branch
communication cable 16 passes through the opening part of the
guide conduit 111 to be guided into the branch pipes 4, 5 through
the branching member 212.
To protect the branch communication cables 16 from the
25 outside envirconment, it is necessary to insert the branch
communication cable 16 in a branch tensicon member 216 at least
in the section from the opening of branch pipe 6, 7 to the branch
pipe box 8, 9. Therefore the configuration shown in FIGS. 49

and 50 i=s used when the guide member P shcown in FIG. 47 i1s used,

30 and thus the branch communication cable 16 is protected by the
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preferably orderly arranged with reference to the positions of the branch
pi pes extending to each household. That is, as shown 30 in Fl4&5ApL 2546,
t he branch comruni cation cables 16 are placed 92 25 APRIL 2005 i n parallel
inthe lateral direction in the guide conduit 111 so that the branch
conmmuni cation cabl es can be taken out from the outer nost position
successively froma manhole 2 toward the inside of the main pipe 1. 5 Next
the nethod for |aying branch comunication cables 16 in an underground

pipe wi |1, he deseried. nELSL he Juside Lo (he B pipe L LS syrveved

with a TV camera an accurately nea 'St ahc et ween

the manhalegch thnsidrshRRERs brenmckienmBnhobg @hé%é&@ix@?%ﬁ sy branch
pipe 6, 10 7 of the ranch pipes 4, 5 in the main pipe 1, the distances from

t he branahigs pes’ 40 Shedtdrcibpapehopk o Boess B9 $hraundht hiee kdeptdh of t he
branch pi pe boxes 8, 9. Based on the datg obtained by the above described
pi pel i ne E%Lﬁ%ey?%etﬁﬁi%‘%oﬁﬂﬂfit‘lfﬂill S ForARl Wit bpenthg s 218 at
t he p@sitiq ondi ; i i VAN
hvance d i ERLEREROBE I, i 00 pEREPEILn ObORBAMRIIR el e 16
or the brafigle Itensi anseeftieer 1216 tBepbbhadhouént tomidiooperianEfaart 218.

When the branch pipes 4, 5 are provided on the main pipe 1 in a region of

30 degr edsg ependngriajt 2fl8onk the yeoplefcanseifal Al pihseeby Peiagddadi ng
menber P shown . in FILG .47 needs_to .attached to. the opening. of pbranch
o pe 6, 71 OPC AT ERT R o ACTSH S HRBLbF AREHT EUTHEAFBAH B eq. 16.
In this caseprt0 §MhaneRsthestAfd 8Ny LehnWRr KeabibhenShh&r d16 3%
desirable to make the dianmeter of the arcuate fixing part 241 contracted

by i fder twhmigl?bha HreincH eadmsh i cagiontabd esh@ilils frodten 12361 (driirldeadtean bot h

sides of the arcuate fixing part 241) so that the arcuate fixi n%épart 241
can be i ndErt &dIPACenee B ahtnt Ini fes™ons epd 9f the gride ¢rididbildto form

a | ead t%ﬁm%%ﬂfﬁa%ﬁ&ﬁ@&%n%%és”%%%t%HQoEBE gHbgpening part 218 formed

on the side surface of the guide conduit 111. The branch tension
member 216 extends to a branchpipe box 8, 9 protecting the branch

15 communication cable 16 from the outside environment.
In FIG. 52, a branching member 212 with a different shape
from the one shown in FIG. 50 is mounted on a guide conduit 111
near an opening part to protect the branch communication cable
16 in the vicinity of a branching point at which the branch
20 communication cable 16 branches off from the guide conduit 111,
i.e., an opening part 218 of the guide conduit 111. The
branching member 212 is provided on its side part with a hollow
cylindrical member and the guide conduit 11l side surface of
the hollow cylindrical part is adapted to communicate with the
25 openingpart 218. The branchtensionmember 216 is continuously
connected with the hollow cylindrical member and extends to the
branch pipe bexes 8, 9 protecting the branch communication cable
16 from the outside. The branch communication cable 16 passing
through the guide conduit 111 is passed through the opening part

30 provided on the side surface of the guide conduit 111 and further
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accommodat i ng the branch conmuni cati on cables 16 through the 30 branch
slide part 232 of the guide nenber P. 93 25 APRIL 2005 The gupsarrptiids
111 prepared at the factory in advance is brought to the work site wound
in adrumand the |ike. Wen inserting the guide nenber P, it is
preferable to carry it on board a novable cart or sinple vessel in the
main pipe 1 and 5 draw it in by nmeans of a pull nenber as described | ater
because the guide nenber may be danmaged due to the friction against the

i I i i I b d i h
e val by S1eh 16 AELNCPL . 40250 PRCbS, LLARRRI % 25458, 1 Lhe

pi pel i ne e novin mai N pi He Wor'k

nmenber i sspdisd alnl edebed Ween cylQ ridie cEanhehss:r 2 ARM I r AhSR1AY nlddred i Me,
the provision is nade such that a tension device 34 which has a drumreel

manual W skh famed drotkeaside paiirface manit ed theeaghdeanthodei 2,113 ,and in

each branch pipe box 8, 9 of each branch pipe 4, 5. Then, an end of the
pul | nenb Saﬂ%‘gjtrh% Y ottt e pf?%s 4rakien up from one end of the

main Bipe 1 Ther exaRheathibaMnblle TBNReLS 2510a15a18é§'i'stﬂ;%g&p%'a%elfonduit

111 in the main pipe . In I's stage, each opening part rovi‘ded in

t he gui deusebmtieint tid Iniislesubabantid ahbynali gned # tik gaeh repeningof branch

pipe 6, 7. 20 Next, the branch tension nenber 216 is drawn into the branch

pi pes 4, Sincphitheopapachoromnnnipatdesalbkes dfoaret hestaseedim which t he

branch pipes r%sgrovi ded .in n_of , 3Q_degrees fromthe
[

e Bl £ S e ST S

top of the main
menmber P ghowWRhien BE&hch7 tdbsilhe gdhgercondyi ti fl1dnisnfingly 1adjist ed by
noving it fore and aft in the main pipe 1 to place the branch tension
menbdf 2Ii@®mwomidetiead daligekd Al t heel eadsnglead ofst headpanocdd t eénsi on

menber 216 directly beneath the branch pipe 4, 5. Next, an armtype
gr aspi ng %g?ﬁt@éq%rﬂj%tihélﬂﬂ% SP&Gen&dr LBALPPORIENRT BPARCH R et s O %Y

the fixing member Q shown in FIG. 48 and is led to each household.
The opening part 218 formed on the guide conduit 111 is
intended to take 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 fluids from the branch pipe will not flow
into the opening part 218. Also the opening part 218 is
preferably formed in advance at the factory and the like based
on the survey result in the main pipe 1.

25 FIG. 53 shows still another embodiment. Only the trunk
communication cables are installied in the guide conduit 111,
and the branch tension member 216, in which the branch
communication cables are installed corresponding to the number
of branch pipes, is tied in a bundle and secured to the outer

30 periphery of the guide conduit 111. The branch communicatiocn
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30 box 8, 9 to grasp the branch tension nmenber 216 or the |ead tug 94 25
APRIL 2005 19 attached to its end and take it out fromthe br i oxe
8, 9 while nonitoring with a TV canera. Alternatively, a pullﬁwﬂhﬁﬂL@%d%
be installed in advance froma branch pipe box to an end of the main pipe
1, for exanple manhole 2 through the 5 main pipe 1 and the branch pipe 4,

5, then the branch tension nenber 216 is laid in the branch pipe 4, 5 and
the main pipe 1 by connecting t he branch tension nenber 216 with the pul

menber and uIIin uII nenber fro the nch pi box 8, 9. 10
Unen the GPHE® denBer e it Geld LorHBORPRF i etfe P T oL PR bl y

pl aced i o&mﬁﬂ 1RESndax Sl S 1AREOENgSn 8h PifeSugr tO

pl ace thgg%ranE% tenéfon n% r 218Fp ﬁl theéﬂbpeﬁgﬁﬂpt of t e |nner wal |
of the bramnehhpimasind embB QIZMklapIcﬁjdemiaridﬁenldﬁpaerHEEé @owhe mor nal
function of the branch 15 pipes 4, 5. First, the branch tension nenber 216
accomodati®y- rheatd anth comuni cation cabl es 16 which have reached t he

DL P PSR gk MR TSR AR08 B T IR 1O,

slide pai‘él}é@ 1t hanoHate bexing part rdung 20 E)Eelﬁétgfl@@rin 43,0f the

fixing nmenber which is contracted in diameter are noved to the openings

of branchpijpekits desdmideghlathe bibhhchquigees 4heBebYoisuppasing Hitse novi ng
operation, an air packer or a dedicated apparatus nmay be used. For
exanpl e, Tk ity eBEéR@ieaﬁatt e itoeried oirfs &k ted Plrﬁférél%@r%%taef&as‘%kht e 25

into a br@?&hp%’%gﬁeﬁ%ggh%gﬁgeg %% %@%p?%bﬂﬁdét 8}1&%’ 23% d into

the inside of con rac e air

packem i sl1¢2dpageshd@ton ﬁwrﬁﬁm:rpoeeﬁsmh n@dmiddhe 71 & dich terbely Q-heThus,
the arcuate fixing part 44 of the fixing nenber Qis clanped by the air

packer therabih bepmgundgatigad aaptdre i nAée wedd oftughel brapshspides 4, 5.

operation of taking out the branch tension member 216 from the
inside of the guide cconduit 111 through the opening part 218
easy and smooth. Various shapes of this lead tug such as a

15 hook-shape, a ring-shape, or many others may be adopted, but
it is essential that at least the outer diameter of the lead
tug is confiqured to be larger than the size of the opening part
218 of the guide conduit 111 so that the front end of the branch
tension member 216 taken out of the guide conduit 111 will not

20 return to the inside of the guide conduit 111.

When the lead tug 19 is connected to the branch tension
member 216, the branch tension member 216 is preferably pulled
out to some length to make it easy to be hocked up or grasped
from the pipe openings 6, 7.

25 Tc prevent the entanglement of a plurality of branch
communication cables 16 and/or tubes 216, the disposition of
the branch communication cables 16 and/or the tubes 216 is
preferably orderly arranged with reference to the positions of
the branch pipes extending to each household. That is, as shown

30 in FIGS. 39 and 46, the branch communication cables 16 are placed
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95 25 APRIL 2005 On the other hand, when the branch pipes 4, 5 are disposed
in substantially upper space of inside the main pipe 1, nore >25ppRILiZvs Y
in a region of 30 degrees left or right fromthe top of the main pipe 1,

t he gui de nenber P shown in FIG 47 is 5 utilized. In this case, the branch
tensi on nenber 216, in which the branch conmunication cable 16 is
installed in advance, is passed through the branch slide part 232 of the
gui de menber P, and the lead tug 19 is forned at the | eading end of the

b h t. i 16., Sim | | i.tth th i ly d I 10
oranch "LensLon eber Pl Sy siih the previusly decerined 10,
i's grasped, Wit @har8sphRY da¥h&e &di &he ddies Wahl Be DKL WG Mt h a TV

canera to take it out fromthe branch pipe box 8, 9. Sinultaneously, the
gui de nmenfier dRteontoact edsiniodi anetessbyeayt irom| 2athrfidlian@ itowanrsert ed
into the openings 15 of branch pipe 6, 7 with its lead end first. To assi st
this opdr ildieidhefalidire wfeidt MRS lai r packer or the like nmay be

| nserted i nt g the.ppepl A0, ofc b1 AUch B B.8uk LLamLNe. I anoh, pipg pox 8, 9

in a contrac ser nt o i nher surftace of the

gui de nenetnPuAldr§RENnaBshpd wigXPBAM L+ h&d anritrie gHE dendideyr P, thus
it is made possible to insert the guide nenber P into the opening of

branch pitgee 217 pppsulll iiwgsugpeyhd withpacRércamen darmhe Hig lpdoekdo is
further expanded and then the thin |ead string is cut thereby releasing

the di amt€riE ot b3 O Of tihedbi tuate PRXTRGTphPE PAROPRES ecdring it
25 | nsi Ay LN RANGH Rl PAS rfanyo1 SUNSEALELEn M LAE BEaLOR ddpllle tension

menber 121 use in the gui conduit 111"s to t of the

t ensilon We¥i tike Famuplipdsi /), thenmahakes R2ips Igndhehei otheteerdoal the
trunk tension nmenber 121 is pulled by the winch of the tension 30 device 34
to secur &héerpiicde Féewduidt P1Ioi hheubseaahipiPy kppey B6 9, and the

depth of the branch pipe boxes 8, 9. Based on the data obtained
by the above described pipeline survey, the guide conduit 111
is formed with opening parts 218 at the pesitions corresponding
15 to the openings of branch pipe 6, 7 in advance at the factory
or the like and the branch communication cable 16 or the branch
tensionmember 216 is pulled out fromthe opening part 218. When
the branch pipes 4, 5 are provided on the main pipe 1 in a region
of 30 degrees left or right from the top of the main pipe 1,
20 a guiding member P shown in FIG. 47 needs to be attached to the
opening of branch pipe 6, 7 for the branching point of the branch
communication cables 16. In this case, to enhance the
efficiency of work at the site, it is desirable to make the
diameter of the arcuate fixing part 241 contracted by inserting
256 a thin lead string into a small hole 236 (drilled on both sides
of the arcuate fixing part 241) so that the arcuate fixing part
241 can be inserted in the branch pipes 4, 5 and it is aliso
desirable to form a lead tug 19 in advance by inserting the tube
accommodating the branch communication cables 16 thrcugh the

30 branch slide part 232 of the guide member P.
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25 APRIL 2005 space of inside the main pipe 1. Simlarly, the tension
devices 34 nmounted in the branch pipe boxes 8, 9 are utili zegsapRIRYy20051¢e
branch tension nmenber 216 in the branch pipes 4, 5. However, when the
branch pipes 4, 5 have a valley part 101 5 with a sharp angl e change as
shown in FIGS. 40 and 54, it is not possible to lay the branch tension
menber 216 al ong the upper part of the inner wall of the branch pipes 4, 5
nmerely by the tensioning by neans of the tension device 34. In this case,

pl aci ng the fixing.nenmper Q.,sh in FIGS., 30 and 54 in the 10 vicinity of
Pho vall ey palt T01 En ORETbEanth BrEES-al B° ahe Jeastd Bd TherBt drnkes |t
possi bl e 10 plReRt BE HANE K 808LObuABNREE ZA6n & RNYnENE: KPPeT At of
the inner wall of the branch pipes 4, 5 even when the branch pipe 4, 5 has
a val |l ey pasdrilidly thdegeitkemambas P oritmo pgetfleeabilel ng cnberitQdrs t he

same as 15 descri bed before. Wen using the_previously described sl ack
prevent i P FEhiFeMOVED 1eh G ti RTFEETP26 VBS8ABpbRt tRAHIR deikdd@E 111,

the sl i 5_j t . || .of th i
bi pe T i oe o SRR f o BuT HEMEEP 40 kA B IR 18 B T
becomes passighlicet Methivyr s, BeraaIk & gk cablree ifticsubst 8t 1Akt erepper

space of inside the main pipe 1 and each branch pipe 4, 5 and lead it to
each houslenwin waAllsof s nedd piprehk aswhmlsiocaty dre calsippect hy abdee
described lead string 17, 123 may .be inserted in the guide 25 conduit 111
and the branch t&rs e I0fhiid AT MR T tekes it possible to

Preyent darsessel iy SRELALERL h enbhell 19 LY R0 g K aprter
t ubullar {36 mexhiclles 2 kowph .t el skt ahiteximé g wdreproot shaviei Qhale APRI L
2005 such that a tension device 34 which has a drum reel manual winch
and a hook as a pair is mounted in each manhcle 2, 3 and in each
branch pipe box 8, 9 cof each branch pipe 4, 5.
Then, an end of the pull member and the guide conduit 111
15 is taken up from one end of the main pipe 1, for example, from
the manhole 2 to install the guide conduit 111 in the main pipe
1. In this stage, each opening part 218 provided in the guide
conduit 111 is substantially aligned with each opening of branch
pipe 6, 7.
20 Next, the branch tension member 216 is drawn into the branch
pipes 4, 5. This operation will be describéd about the case
in which the branch pipes are provided in a region of 30 degrees
left or right from the top of the main pipe 1, and therefore
there is no need to use the guide member P shown in FIG. 47.
25 The guide conduit 111 is finely adjusted by moving it fore and
aft in the main pipe 1 to place the branch tension member 216
or the lead tug 19 on the leading end of the branch tension member
216 directly beneath the branch pipe 4, 5. Next, an arm-type

grasping device and the like is inserted from the branch pipe

30 box 8, 9 to grasp the branch tension member 216 or the lead tug

94




wat er-tightness, it can protect the branch comunication cable 16 fromthe

water and chemicals by formng a water-tight layer on its insenpiif/sos
outer surface. This water-tight layer is achieved by bonding a plastic or
rubber tube onto the tube by 5 insertion or wapping, or painting a curable
resin or water resistant paint on the inner and/or outer surface of the
tube. It is also preferable to use a separate rigid wire or a |large

di anet er nonofilament yarn for the Iongitude string in the case of fabrics

and for t in the case of knits brai_ds. Othlswa t he branch
Censi on MeiBeE2HE 0PI T E e et cesd TEIGHE BERR Wb TPt R IRCES on part
and thus 4 h h cat [ c cted with
relative éea?ehﬂ%/%%g%gﬁ&iﬁg i tsao@}éosm gi e t%lgg ﬁ%\?é%gllﬁét? roo

char act ermatbh€s ryy ki tﬂrls!’lgilaetdﬂilml advhexti Feonshngryacspidd woatted with a

rat-proof chemcal. [INDUSTRI AL APPLI CABI LI TY] Thus, according to the
present idverd &, Hhe F‘@%’o@épﬁl ér fer] 9§a@Pé@rﬂﬁ®ﬁﬁl%h¢l%rﬂt%ﬁm® Wilthout

|npa|r|n the f.l ui n undergr un i pel i b enS|on|ng a
tensi Gn nEmber B \%egn pr n%n% tRkdh G g gth h%ﬁﬁtaan The box
thereby mddching i tl%n_s:l QR rerber-aheseptigd kN & fREn-pl %lﬁtﬂﬁi@ntl ally
straight in the upper space of inside a nmain pi pe to lay each

communi cat ilgn cablectiing Hﬂlmptpan@pmmon mednetes 125 tdhev il rilpd peslland al so
by tensioning a branch_tension nenb inserted in_a branch pipe.to lay a

branch cdMffific&ioR1EaBRE UP M%@UBrlaﬁ%%bﬁrpfef%mh& Pragehtieinre Ginx

| ooseni ng _C; is also possible to restrict tension on conmunication cabl es
to a mni'mimby configuring a tension nmenber to be slidable with 30
respaoct to eagknothkhgueéaanuambati onigabbesussd | hend ot trudiaih<88 25 APRIL

2005 direction. Wen a tension nenber inserted in a branch pipe is tied to
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 £he branch
pipe boxes 8, 9 is inserted into the slide part 43 of the fixing
member Q. In a state that the branch tension member 216 is
inserted in the slide part 43, the arcuate fixing part 44 and

20 the slide part 43 of the fixing member Q which is contracted
in diameter are moved to the openings of branch pipe 6, 7 through
the branch pipes 4, 5. To support this moving operation, an
alr packer or a dedicated apparatus may be used. For example,
an air packer and the like is inserted in a contracted state

25 into a branch pipe 4, 5 through a branch pipe box 8, 9 to insert
it into the inside of the fixing member Q, and than the
contracticn of the air packer is released at a mounting position
of the fixing member Q. Thus, the arcuate fixing part 44 of
the fixing member Q is clamped by the air packer thereby being

30 fixed to the inner wall of the branch pipes 4, 5.
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a trunk tension nmenber laid in the main pipe, it is possible to decrease
the slack in the trunk tension nenber within the 5 main pip JANH NQg
t he branch tension nmenber. Mreover, when a branch tension ngﬁgéF&anzggggd
in a branch pipe branches off froma trunk tension nenber laid in the main
pipe, it is also possible to further reduce the slack in the trunk tension
menber in the main pipe by tensioning the branch 10 tension nenber. Wen a
branch conmuni cation cable and a branch tension nenber project froma
gui de pi ne and anch off in the portion of the guide_pipe corresponding
to an openi &%?%&aﬁ%ﬁrdﬁd@dr iwﬁlet”hﬁkﬁ‘a}?ﬁalb‘?kbé?lfﬁs i Bo%g‘? ﬁjesﬂcbs ot ect
the communi catd on, ko Lt %@édfts & JLB% QAsTBAPEL WL [ LG, QU dg lipe and
it is also possible toh¢e uce tE%cglack Pﬁ t he gar%e pi within the main
pi pe. Whespddief tenkipnnmenteyiba oA Iheldgranofledtcyli ndght afitbm the

communi cation cables are inserted in that tension nmenber, it 20 is

possi bl e &eP prloftdet meke RbPFUN CAS eHidgbnesbar th Hven dasF6R- nbhbe

wi t hoyt provjding a-guide pipe. .Thu t he nunber of art.s.can _be reduced.
Waen tghep%t%loslsz%e'ct ilglnk%*stcﬁg’et’e%%ei %Ea%ﬁb%?mfla?rblm?ﬁ‘bgﬁeélq.!nagrwg}lﬁfhd has a
shape w tiha sRats epeneditarone dihestion s 2as348heasia dhshane, &
V-shape, or a Wshape, it nakes the installation of the conmunication
cabl e east@ssedVigrraugh ridd &dragichr sAgdshppetskagkoprigveduiohe memtherr i s
inserted in the nain pige to press tension nenbers and conmuni cation

cabl es orf g@Pde Pt gE&9av nst LN Ik R twale L6pdda o $rd vdi ARpitensp
expandi ng. Lhe: S ABAAL: Of . Nesshagk PUeeRt | O 99-an SFR Q05 sipaper. 1t
possi bl e to reduce the slack of t tensi on er and the
cCoNMMUPi Caiditodierdies 1le@.datiyni cum WiHd 1thel shacks PReVeNn @ t@iEIen | nsi de
the main pipe or the guide pipe.
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
15 o¢f branch pipe 6, 7 with its lead end first. To assist this
operation, the above described air packer or the like may be
inserted into the opening of branch pipe 6,7 from the branch
pipe box 8, 9 in a contracted state, and it is inserted into
the inner surface of the guide member P and then made it expand
20 to clamp the guide member P, thus it is made possible to insert
the guide member P into the opening of branch pipe 6, 7 by pulling
up the air packer. Then the air packer is further expanded and
then the thin lead string is cut thereby releasing the diameter
contraction of the arcuate fixing part 241 thus securing it
26 inside the branch pipes 4, 5.
Subsequently, an end of the trunk tension member 121 housed
in the guide conduit 111 is fixed to the hook of the tension
device 34 mounted in the manholes 2, 3 and the other end of the

trunk tension member 121 is pulled by the winch of the tension

30 device 34 to secure the guide conduit 111 in substantially upper
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The use of a guide nenber makes it possible to appropriately 5 guide the
branch communi cation cable and the branch tension nenber, ; of f
at an opening of branch pipe, into the branch pipe and to ﬁgﬁghfﬁgﬁths
comuni cation cable and the trunk tension nenber skirt around the area
directly beneath an opening of branch pipe thereby preventing the

communi cation cable and 10 the tension nenber from hindering the fluid flow
fromthe opening of branch pipe to the main pipe. Wien a pipe is provided
to clanp branch cpnnunicgtion_cables and a br%nch tensi on nepber inserted

in a brarttRf pE YRERADSURET RABP Sur PaRe 187 1¥ne Mt ARBAL NS Gt he
outer surf{ace. of:dp {tNe Rl RSyl g‘i eoﬁﬁkglseet%'&?@ &&eliféél%dcé lawin the
pi pe. Ebns qﬁ%nt Y,

branch pipe into this a firect contact betwee t he

fluid flovhe otdrectbrednedt gi peersssl ties bianale comnut aaitd«n 4,cahl es and the
branch tension nenber is avoided thereby mnimzing the blocking of the
fluid flow 2Xowaver avhgandehendritsrch Pigiespdsed avar opehrrgeadtt bfldnch pi pe

to install, the branch co ni.cati on cabl e alon e per rface or the
Iomer%éurW%ﬁﬁa?ﬁsﬁﬁﬁ?yﬂ%ﬁggiﬁﬁﬁﬁgebﬁsgﬁg Wﬁg}Pth&%ra%@ha?%ﬁérbﬁahéﬁ%er and
the brancl,cgpaurbgatiOn,gablepahntNe «rRASMN Men9L - BRancih Rl PRI QL he
upper space of inside the main 25 pipe to the upper part or |ower part of
t he branghepi pef ahe ttheer tehdi ofii tige tthearbrrandiretsedsi bBrmaeaberby e

branch pi pe, the branch tension nmenber and the branch communi cati on cable
will nottenalrE the neriiehft hehéeprdrehdgipee ebnsebiudtisy cadtfe

bl ocki ngaéﬁlfaéﬂ?%ft}ljijé df]f}%]ﬁ){% irperﬁkper B%a&%’{wpll%e ﬁ@é.h%(pr %234?%111&61625 APRI L

conmuni ¢ on cabl'e or e’ branc nsion nmenber 1's Teduce

2005 1@ M UM £y No PNEnENRodi Sedart e f orregaid G utidle gmidiers | ielddes a
trunk slide part projecting froma branch pipe into the main pipe to
sl i dabl y des$aiiHeed e hrmebvakes ol heossdidlel ed plrashéhealpnanch tension

member 216 along the upper part of the inner wall of the branch
pipes 4, 5 even when the branch pipe 4, 5 has a valley part 101.
Here the means for moving the fixing member Q is the same as
15 described before.
When using the previcusly described slack prevention member
55 shown in FIG. 29 to support the guide conduit 111, the slack
prevention member 55 is secured to the inner wall of the main
pipe 1 with its arcuate fixing part 56 as shown in FIG. 41.
20 Thus it becomes possible to lay the communication cable in
substantially upper space of inside the main pipe 1 and each
branch pipe 4, 5 and lead it to each household.
Alse, instead of the communication g¢zble, the above
described lead string 17, 123 may be inserted in the guide
25 conduit 111 and the branch tension member 216. This
configuration mekes it pcssible to prevent damages of the
communication cable during laying various members in the
underground.
When the branch tension member 216 is formed of a tubular

30 textile, though the tubular textile does not Thave
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5 pipe, and a branch slide part for slidably supporting the nenbers to be
laid in the branch pipe. This configuration allows easy posi$s@QPRIL 2005
adj ust mrent between the gui de nmenber and each |aying nmenber as well as an
easy execution of the installation and a reduced |aying operation tine. 10
I n using the foregoing gui de nenber, when the guide nenber 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 . ossi.ble tao relia secure the guide.nmenber. i nside
the branctips et 148t BoSna BBt EhY TarigorRE s Or GaciaRret oS

conpri sed; g Afrcn EUBW 2F e FBIH BAEH1BAY NGy 8 SHPRRY b @éﬁérieigﬁemp%}éf ng the
foregoi ng branch slide part, the branch comuni cation cable;, and the
branch t emsiiors nemeer andidraocttbul arrfatar y Thdrst wakteratabhy favéedisv th the

tubul ar main, part and including the 20 foregoing branch slide part, and the
ar r angenemtP VeRAdY SeERinchat PRt Sapporiuat PRECHERACHURE e part

are alsi gn j e o] |.d the. C ication cahle and the
br anch5 t%gsé%\%ﬁn{l%%nﬁlg?”%%ﬁ%%’ g%ipcfgalrrrgcﬁjb% aﬁt]s&dﬁc%gloreggae% d the Woagceen‘? ng of
branch pipesseotdmatodite bhuftke Slinde paty oef chher tdidade B PheS et
supports the nenbers laid in the main pipe, and then the tubular rotary
part is rbfatedWa breéspebiet bot hee talndrara wigdar wire praxeldtee branch
slide part,in the | ower part of th%_ branch pi.pe thus guidin t he branch

connunica.}%WF%%ﬁﬁgngﬁdlgﬁgntb¥%ﬁ% OFEEE?_ Iﬁﬁﬁ%ﬁkafBr B8 Holef GRiT of the
branch p'cPf-fa-Hl'i%@Qnﬁoﬂgf%{@Rb@gngﬁ@% bgsbsﬂﬁqaﬁ'@ ertgr-gude the branch

tension 101 25 APRIL 2005 nenber t he branch comruni cation cable from
t he ugpertlspacay,othé natadestt henshon npinges4 @ 16hei 1 Dwerc pdge:afsdielgpeni ng
of branch pipe in an easy manner by rotatin% the tubular rotary part with
respect tREthevaibdraptrbihlpakion Pant snd hagot herlavdiedi st idie above

descrlbeqjguagg communication cable is conducted with relative ease.
Moresover, it 1is also possible to achieve &a rat-proof
characteristics by knitting a tubular textile using yarns

15 coated with a rat-proof chemical.

[INDUSTRIAL APPLICABILITY]
Thus, according to the present invention, it is possible
to lay a communication cable without impairing the fluid flow
20 in an underground pipeline, by tensioning a tension member
between pits and between one of pits and a branch pipe box thereby
stretching a tension member inserted in a main pipe
substantially straight in the upper space of inside a main pipe
to lay each communication cable in the upper space of inside
256 the main pipe, and alsc by tensioning a branch tensiocn member
inserted in a branch pipe to lay a branch communicaticn cable
in the branch pipe inhibiting its from loosening. It is also
possible to restrict tension on communication cables to a
minimum by configuring a tension member to be slidable with

30 respect to each of the communication cables in the longitudinal
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menber is a tubular main part fornmed by spirally rolling up a plate menber
and slidably fitting adjacent side edges of the plate nenber #M %ﬁ%S
other, and provided with a trunk slide part and a support part in one end
and a branch slide part in 10 the other end, and the arrangenent is nade
such that the support part and the branch slide part are aligned with each
other and, in that state the branch comruni cation cable and the branch
tensi on nenber are inserted into them and the guide nenber is disposed at
t he openkﬂgfof branch pi pe thereby holding the 15 nmenbers laid in the main
pipe int Nspace of inside the main pipe with the slide part, and

the plate ”EWPx%B 551;&{‘%?%122% n&{Hﬁ&%‘s@Qt@&elﬂ'é’@a‘?{chokaih@e%% U%)Jﬁée l JTBI N

part and placing the Ide part 1 n the lower branch

pi pe thus tguirtt ngddierbraek rcogrdnieathenmgabl gigad ithel drancdiviensi on 20
menber into the |lower part of the branchﬁglpe This configuration nmakes it
possi bl e Tt dpfinkasché s glelekt énstba the etelaﬁuor@ Heetifp i ¢H- tWoimmidiecat i on

cable_fromthe u r space i d e to,.the | ower part of
Che EpnndiR ] R By, S g M ST B el of "

wat er - swel | i Nl%r'é'é%%r \hﬁeﬁtat BEQﬁ‘Qh tteh dhh ﬁ%bﬁérsﬂééf"@ecﬁ he é%x%gl%hng gui de
nmenber so that the seal is swelled with the water in the branch pi pe, it

i s possi ljigpe basaicheisghtEyr secur €rthé gendeonemereadaiinsintttes lmadmch pi pe.

In still another enbodi ment, the guide nenber is a pipe whose 30 end parts
are nade R¥Pi gitd %@éﬁ.@améﬁabﬂrﬁdaPefbaizbersr%@%e 1@26 BLFPRAD 2665 of a

br anch- CThIN a1 M aN AR R Art (G BRERGILLERd) SAEranbe &S Wt ed i nto

t he pope g dd eusdrai ght and then the pipe is placed at an openi ng of
branch pipe making the |eading 5 end of the pipe project into the main pipe

to hold the Wambers baagiah | gonrhen hed hiqi peabhhe t Arduppédrraggacdcofsiionsi de t he
mai n plp]ﬂember project from a guide pipe and branch off in the portion
of the guide pipe corresponding to an opening of branch pipe
in the main pipe, it is possible to protect the communication
15 cable and the tension member with the guide pipe and it is also
possible to reduce the slack in the guide pipe within the main
pipe.
When the tension member is in the form of a cylinder and
cemmunication cables are inserted in that tension member, it
20 is possible to protect the communication cables with the tension
member without providing a guide pipe. Thus, the number of
parts can be reduced.
When the cross section of the tension member laid in the
underground has a shape with a space opened to one direction
25 such as a U-shape, a V-shape, or a W-shape, 1t makes the
installation of the communication cable easier.
When a circular or ring—-shape slack preventicn member is
inserted in the main pipe to press tension members and
communication cables or guide pipes against the inner wall of

30 the main pipe by expanding the diameter of the slack prevention
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and mddle part of the pipe is twisted to deformit into a spiral shape

al ong the inner surface of the branch pipe, and the rear en

is placed in the |lower part of the branch pipe 10 to guide tﬁze brﬁgnlghﬁoge
conmruni cation cable and the branch tension nenber into the |ower part of
the branch pipe. In this configuration, the guide nenber nmakes it possible
to guide the branch conmunication cable and the branch tension nenber
along the inner surface of the branch pipe. 15 In still another

enbodi nen t he f.oregoin |de menber atftaching one end of a
pi pe matden%é er’defQ'o el 1%‘1{85'?':8%11(: Jf}é? |S&Iactr£eoF%‘§ %?F% °B 5‘]’%&% on
menber fod@ediRl @ombhuRd Wirtibna ntindimt ef o shi it ivndrar @efnt aR the dyner

di aneter of the branch pipe and with its portion cut open, and the 20

ar r angenmgrteventage msangiett hiats itdve tHreamehi rc gnmeniccattinen guellee pigrd t he
branch tension nenber_ are inserted in the pe in a straight state and the
expansi on meth&ruFe Oéo%tgﬁ]é@@elae%eﬁéla%%gmsd{b]ﬁ 8O SR ORTd 3f1%dded at an

openi By M@% g&gﬁ c]—}t 41&1 B aﬁ?in [Lﬁmof ﬁh%r@r&% R, (yheictn ' “to

t he mai n Ppipe ers | nmal n pe i

space ofmémld,ewhhehnm@n@mﬁmad depchhe g dd e fal blgfe tﬂ@t@'t@% Is
twsted to deformit into a spiral shape along the inner surface of the
branch pﬂﬁéﬂﬁﬁdFﬂmﬁcﬁng tﬁemab@ﬂﬂén@owmumh@aﬁap@ chhlehendloves tpamik of the
openi ng br.anch U|d|n 30 the branc onmuni_cati on pi pe and
he br andiPTEet B hBR oo 108 LS 297 (13005 e At SPARETBI ho

openi ng ofr pranch BhBé 8t Sy GG ald %ﬂe”@gﬁlﬁuhic99§ﬁhbéaﬁalté) apppur e the
pi pe in the branch  pipe in an easy manner by renoving the tenpora

fast dfer sslien teheiexpmasben Wephehiatderdiny ests diuidefpbpe freki nghd t
expand. 5 When the gui de pipe and each conmuni cation cable are laid in the
upper spRREBNT s g&%ﬂﬂ‘l‘ AAIEE gihdNsy "Stifefdfisng the trunk tension member

SUbStant'a||%h%EQ§b9BE HQpEQ%lHBBq&>éEQﬁSbranchcommunlcationcables

and a branch tension member inserted in a branch pipe between
the inner surface of the branch pipe and the outer surface of

15 the pipe, it is possible to lead the fluid flow in the branch
pipe into this pipe. Consequently, a direct contact between
the fluid flow in the branch pipe and the branch communication
cables and the branch tension member is avoided thereby
minimizing the blocking of the fluid flow.

20 When a guide member is disposed at an opening cof branch pipe
to install the branch communication cable along the upper
surface or the lower surface of the branch pipe by guiding the
branch tension member and the branch communication cable at the
opening of branch pipe from the upper space of inside the main

25 pipe to the upper part or lower part of the branch pipe and then
tensioning the branch tension member in the branch pipe, the
branch tension member and the branch communication cable will
not traverse the inside of the branch pipe. Consegquently, the
blocking of the fluid flow in the branch pipe by the branch

30 communication cable or the branch tension member is reduced to
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of inside the main pipe, and the branch communi cation cable is laid in the

upper parts of the nmain pipe and the branch pipe 10 by placi nzs APRIEYHS
menber at the opening of branch pipe and tensioning the branch tension

menber between the opening of branch pipe and the branch pipe box thus
stretching the branch tension nmenber substantially straight in the upper
space of inside the branch pipe, the blocking of the fluid flowin the 15
mai n pi pe and the branch pipe by the comuni cation cables and tension
menbers is mMimigiged. Particularly the use of the guide nenber allows the
instal |l ment of the branch communication cable in the branch pipe one by
one for each Ior amehepbpeimehits thenpbiégesny hguope rasmos Mt HIdNag t he
hung-up and 20 ent angl enent of the conmmunication cable. Also in the case of
| arge nunbeithrskife pericPreised ingh frpe abbyandbseiPheth teddtn main js

i d h, pi b f n whi ch
cnough L alace 146,006 ALois 8l R RE AN o, BEANGD, Bl pey ok Lo

t he bran conmmuni ca i S di awn out

for the qpesatiefdandbreduei ng e sost . 35 WheRas 1l Wup@orRIhe i

di sposed in the upper part of the inner surface of the bottompart of a
pi pe bendudrdrsiedl o baelabdanoh tpepéramdha diranch Ttherssicaom ferdyert dics
slidably attached to the.inside or the outside of the foregoing fiXxing

part to CE (978 b PLRCHT 16 APEATESh BEbrEePntRReT iR MgThar 60 he 30

i nner surdace okL.the R nds if.is thus, possibl i.spose-104 25 APRIL
2005 the branch gonrsmﬁ?ég%%nggaﬁfeelll nggh:arﬁpgé%yp%r E%él\clyézj%‘l ng rgtilhgh pi pes
with a pijpestehniht MWrernartidhe frardegeidd driant bpeamninircatinen cabl e s

i nstal | ed b& replacing the lead string in the guide pipe with the branch

5 corffuni cat it&nuehby Elmd ogegring guidateenrr brarcht e peuidomentrergui de

7 e PO A<BeRdal, Aot aL St o0 ol oRTIU Sobion S, AL Branch
deci ded t@;useianhlt Fareher fart 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
25 part supports the members laid in the main pipe, and then the
tubular rotary part is rotated with respect to the tubular main
part to place the branch slide part in the lower part of the
branch pipe thus guiding the branch communication cable and the
branch tension member to the lower part of the branch pipe. This

30 configuration makes it is possible to guide the branch tension
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it is possible to avoid wasting them 10 Therefore, the sane |evel of
versatility at worksite as an aerial installation is achievegs aphg 499f50f
a lead tug on the end of branch comruni cation cables, branch tension
menbers, lead strings nmakes the installation of the branch communication
cabl e, branch tension nmenbers, and |l ead strings easy and thus 15 increasing
the work efficiency. Moreover, since a lead tug is |left hang up outside

t he gui de pi pe near an openi ng of branch pipe of the branch pipes for

whi ch the i stall%fkﬁn of onnuni cati_on cablef ;f unnecessary, it is

possi bl e FFVg EY FIE PRI Iy AHEHEES \RRe R P L ar i LR EPEBPPGY i FRFSE gui de

pi pe in Wy ghsagRlthahht ¥ HfpLORTAHY £a%i PR AqEADE €3 cah Pl As 8¢ ik al al | el
inthe lateral direction inthe nain pipe allows to reduce the height of

t he gui decippert anaeasy namerapy tdtertafrar ehewheém lderetiaxyvapyatanttispace in
t he upper space of inside the pipeline such as a sewer pipeline and a

st orm 25 WHChi el the, THRUIAT frfd ;i bl e to place the cables in that

space g  hout i ndor) ng e 1 b g | nskal LR he ianeh cgmp cat for

cables in a guide pipe in an or ashron corresponding to The position

of branchnerges srakesptiharinsial pati o eRer &t epieasyyapdiiieg ©f 30
ent angl enent of branch communi cati on cables when installing the 105 25
APRI L 2005! &t earmeshinkzsomand cdtiidetr lyabies ingt edgachnbr ahdd pilpes Mherhea branch

communi catjon cable is.install]ed in a tubul ar . branch tensio nber which
has an al PLeDMERETA MG BAP 0O EPEF get1a AP REC BE thne braner Lide

comuni catd on £aple sapd dhspesed:p e | &AL anéﬁneﬁeé'i{‘ L Qb PE aNEh pi pe
to a branch pipe box, "it is possible to prevent the branch communication
cabl €of r orhe beheg denf aaaidt hderretay gdarmgetls midoreesier  tisitheRetdigogy@nch
communi cation cable is protected by the tube, its water resistance,

cheni cal R&%sh sighkle hyppich slide paft are aligned with each other and,

in that state the branch communication cable and the branch
tension member are inserted into them, and the guide member is
disposed at the opening of branch pipe thereby holding the

15 members laid in the main pipe in the upper space of inside the
main pipe with the slide part, and the plate member is twisted
enlarging the diameter of the tubular main part and placing the
branch siide part in the lower part of the branch pipe thus
‘guiding the branch communication cable and the branch tension

20 member 1into the lower part of the branch pipe. This
configuration makes it possible to guide the branch tension
member and the branch communication cable from the upper space
of inside the main pipe to the lower part of the branch pipe
in a simple manner.

25 When a seal formed of a water-swelling rubber is attached
to the outer surface the foregoing guide member so that the seal
is swelled with the water in the branch pipe, it is possible
to airtightly secure the guide member against the branch pipe.

Instill another embodiment, the guide member is a pipe whose

30 end parts are made of rigid material and middle part is made
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10 rat-proof characteristics are inproved. Further, the branch

communi cation wi Il not be damaged even when conducting high % asRi[ €005
washi ng of the branch pipe for cleaning purposes. Furthernore, since a
plurality of branch comuni cation cables are installed, it is possible to
readily cope with the laying 15 of the branch communi cation cables in the
branch pipes installed in an apartnent buil ding. Accommbdati ng one end of
the tube in a guide pipe allows to use the tube in the guide pipe by
sliding it-even of _the iube($§ﬁones i nsufficient, and

h | t.h
t her ef or ¥ ﬁerﬁﬁygfe%\%% Idleetffren%vqﬁrrl?ag‘?]éﬁﬁ 1 GG SR R Y A9 duct i on
does notsgleang tar B Hr ALIESENuh IcheDgh 011 4 BRqtuRe L MAKh NG A D8, 4 ube

t
slidable at | east with respect to the holding nenbers (correspond to guide
menber s amerfexiangp nesbets) antdo thspdpenghtheitidd Bgravaher sndnteerpi pe
bend of branch pipes 25 allows to install branch comunication cabl es by
pul i ng at®%B&PSiiit BLACHH &ich pPFe it Hobrapradiime BxkE’s therke@dimd he t ube
and it [ t branch_co ication cables, Since a
Ui de i patt S 1ok Berk dRe kP dss ehe AR B T BTGl ey

i nstal | i ngaad phutied iy nop 1 & archn e APpyY §phtens 8Ascablase faparwligg on the
correspondi ng branch pipes, and also 106 25 APRIL 2005 has a inner height

smal | er t#edmigdde RAT lod byt erindi amdrdrstefd tohe hraméh ioormaniciatd lon

catl o o PSR Eah o B it (LR angee of Lhe Branch

PLE®, ) BRSP4 BB 2008 e SPAEL) 0L 1A, BEER T OHASH L 0 10

| ead 19t r i ngsnticebehenstaldedonmua iplatiah tyblefarhd ahehbphpes teals e

arranged in an orderly fashion w thout being damaged by intersections and

ent angl erféffteer 190F6r Hilfy BOYRIT d@apitpeetni Fhea tdgaichstpieg ur e Iof @1id nner

and configuratiocn, the guide member makes it possible to guide the
branch communication cable and the branch tension member along
the inner surface of the branch pipe.

15 In still another embodiment, the foregoing guide member is
formed by attaching one end of a pipe made of a deformable
resilient material to respective expansion member formed of a
ring with a diameter slightly larger than the inner diameter
of the branch pipe and with its portion cut open, and the

20 arrangement is made such that the branch communication cable
and the branch tension member are inserted in the pipe in a
straight state and the expansion member is contracted to be
fastened at its ends and placed at an opening of branch pipe
to make the leading end of the pipe project into the main pipe

25 to hold the members laid in the main pipe in the upper space
of inside the main pipe and then the middle part of the pipe
is twisted to deform it into a spiral shape along the inner
surface of the branch pipe and placing the rear end of the pipe
in the lower part of the opening of branch pipe thus guiding

30 the branch communication pipe and the branch tension member into

103




outer pipes nmakes it possible to install a trunk comunication cable with
a |larger dianeter and a branch comuni cation cable wth a s 'A‘Flegiﬁﬁ%ter
into the same guide pipe thereby restricting the height of the guide pipe
and facilitating the 15 comunication cable |aying design in an underground
pi peline. Therefore, the present invention provides a | ow cost |aying
operation of comrunication cables w thout using a conventional robot and
allows a rapid construction of a comunication cable network since it can

| ay each .co nication cable ip the upper 20 space of inside main pipes by
tensioniﬁgua Ffﬁﬁ?rt§ﬁ§%onogpngg?. ﬂ%ggﬁ%gAﬁﬁfL%ﬁﬁﬁgﬁtlQFﬁﬁ'l: &ﬂﬁéihod f or
layi ng comppii Gatd OfbiCalkes 1885 i UNder 9sauidRimeL pe MEREIYLHNg or nore
branch pi pes ranch off froma main pipe constructed between pits and the
comuni catimn igakiresaave mhaing rt byoughothegnaha pempesrandf4dtesrhemncih pi pes,

characterized in that, a pIuraIité of high-strength | ow el ongati on tension
menber s ,“HHEERGNSGOR NPRASE gnEOERCIT of EhamdReAakdRT Hefserghd a

branch tensi r j | on unk.co nj cation cable laid
in thg mai n @?Sgegﬁg gu9%§5ﬁ3%9%§ﬁﬂ5%f%a P%ﬁuéggﬁe?ngﬁﬁl eeﬁ%ﬁgﬁ%_ pi pe,
the tensioneness kelare sifi dabligel Bhth@al gngipwiise siracdiany eMdh
respect to each communication cable, and then each communication cable is
i nsert ed Gmgk thasianmeilper anvdstat isrldnchtpapehbyirdithe ngeen sheee r unk

t i .pl aced along the trunk conmunication, cable fromone pit to
the ot haf 6?{5%%% hiG T ﬁ%@ﬁrpﬁaé e KD By SRERIPSRAFSAD FRRRrSpl aced

heoon siEranet AprmARSaHe8:088) BiLi Mol Bl L2 ransh e B
commifi caty @lacdblge thesghadd membdie atppere spaaenaf of Nsidech hei gwiandpi pe by
tensioning the branch tension mémber between the opening of
branch pipe and the branch pipe box thus stretching the branch
tension member substantially straight in the upper space of
inside the branch pipe, the blocking of the fluid flow in the
15 main pipe and the branch pipe by the communication cables and
tensionmembers isminimized. Particularly the use of the guide
member allows the installment of the branch communication cable
in the branch pipe one by one for each branch pipe, this
simplifies the operation minimizing the hung-up and
20 entanglement of the communication cable. Alsoc in the case of
large number of the branch pipes, on the above described reason,
it is enough to place two operators at a pit and a branch pipe
box from which the branch communication cable is drawn out thus
minimizing the manpower for the operation and reducing the cost.
25 When a fixing member is disposed in the upper part of the
inner surface of the bottom part of a pipe bend formed in the
branch pipe and a branch tension member is slidably attached
to the inside or the outside of the foregeing fixing part to
place the branch communication cable in the upper part of the

30 inner surface of the pipe bend, it is thus possible to dispose
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tensi oni ng each tension nenber thereby stretching the tension nenbers
inserted in the nain pipe substantially straight in the uppeps apaae Rjos5
inside the main pipe, and also the branch comrunication cable is [aid in
the branch pipe in such a way that it is prevented frombecom ng |oose by
tensioning the branch tension nenber inserted in the branch pipe. 2. The
nmet hod for |aying communi cation cables in an underground pipeline
according to claiml1, characterized in that the branch tension nmenber to

be i [ : 05. h pipe is tied to the trunk
tgn!sin?)ﬁrﬁrglq y}%%%%bégﬁ:glﬂagé?ﬁfﬁéa%en1§ir1%12§a Iéel% SFH iDL P PP ng to

an openi ngip®$ Wwieh bi apthe phdpeito the nmain pipe. 3. The method for laying
comuni cation cables in an underground pipeline according to claim1l,
char act er i zedhemthaafordge hrabchncbnstomuneoderon eadhd d nsertschliled he

branch pipe branches f fromthe trynk tension nmenber to be laid in the
mai n pi Bek?%treé)alﬁdjslirﬁ g}feciﬁ? sHondihd ™ 5¥‘8ngub‘ﬂ)‘°erﬂlrﬁ’g‘f Y tEnEL e R i pe to

the mejn Qbfunteadhisn EUIO0 0L JAN! B0 GRTTHBLCARLOD, CAOL 68: 4D Ay

under ground pi peline according to claiml aracterize _ _
one each e thel xopipei cpbhon wedd est dndtalleasion FEMDeISwale daseited in a
gui de conduit, both Dbeing placed in parallel so as to be slidable with
each ot HetPi® tie FBAgtMWREE dibd@ei oAt ahdl ted bhaselsacymumi datd on

ui do. condin bR ERARR TR TR 67806 desidn CR PR S BT AT oan
openi ng oft the pddanche pidedOid Readridy RiRg,, 5. The nethod for |aying
comuni cation cables in an underground pipeline according to claim1,
char dét eri ze@herefore, 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
15 increasing the work efficiency. Moreover, since a lead tug is
left hang up outside the guide pipe near an opening of branch
pipe of the branch pipes for which the installation of
communication cables is unnecessary, it is possible to quickly
cope with the need when it arises.
20 Laying a guide pipe in which a plurality of communication
cables are placed in parallel in the lateral direction in the
main pipe allows to reduce the height of the guide pipe to a
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
25 drain pipeline, it is made possible to place the cables in that
space without hindering the fluid flow.
Installing the branch communication cables in a guide pipe
in an orderly fashion corresponding to the position of branch
pipes makes the installation operation easy and free of

30 entanglement of branch communication cables when installing the
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in that the tension nenber has a cylindrical formand the comunication
cable is inserted in the tension nmenber so that the connum:ég'ﬁﬁﬂgﬁﬁbs IS
slidable in the lengthwise direction with respect to the tensi .

6. The method for |aying communi cation cables in an underground pipeline
according to claim1l1, characterized in that the tension nenber is a
string-like body or a strip-like body and the conmunication cable is
partly 109 o 25 APRIL 2005 bound to the tension nenber al l owi ng sone sl ack

t hereon so Eﬂgt t he conmuni cation cable is ?JIdab| n the | engthw se
directio FUPBEH 9% 1 %a@ﬁﬁ%ﬁw rPétH’?od for 1aying

conmuni cat Ogr h&Abk %ﬁ:éa'tn%hﬁeon&!ﬂg%g{&QHH%a%l%ehhnﬁé@é:Héﬂ Rg n%%u‘ﬁlﬂ'a@ 1,

characterize in the cross section of the tension ne consi sts of
a rigid hohhdrawidrg isors haped Maltidimtaa $RGA 1epeiblieo beoiE ndi reetiiegn such
as a substantially U shape, a substantially V-shape, and a substantially

W shape a¥rIer @Bﬁﬁu‘?ﬁ@aﬁfo%h%éma@célfc@mu%mm%éﬁbéﬁ eaBlEsHoses aced

in the space of t e tension nenber.so that the nlc ion cable is
slidaBl e arsesgéef“ £B CRETI PRl gt A% COTRE M a&bci”fpoer &yi ng

comuni caf4 % gabkes1kntanprainder Qﬂféuﬂgaﬁbﬁe&bﬁﬁuﬁlgéé’ﬁ%ﬂgsékplé|ﬂidiﬁ 1,
characterized in that after laying the trunk tension nenber and the

conmuni cdteiomy dadhte dmd tthee ngiperdaspasel .of i nside the main pipe by
tensioning the trunk tension nenber, an arcuate or ring-like slack

prevention n¥RBEPVES /i et shSikraidL Frﬁi“ﬁunb?%loar?@kijﬁe%%ﬁrtoéeqtﬁéi sl ack
prevent | ﬁ:{}/ Qs &xpanded i, 4 &, 19y t%%tﬁhtﬂé% rt‘é%‘& te%%don

nenber a e trunk "communi cati on cable agal ns e | nner surface
of the nﬁﬂdt{pﬁﬁbf 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 pcossible to readily cope with the laying
15 of the branch communication cabies in the branch pipes installed
in an apartment building.

Accommodating one end of the tube in a guide pipe allows
to use the tube in the guide pipe by sliding it even when the
length of the tube beccmes insufficient, and therefore the

20 stability of work execution is improved and the production does
not demand a high accuracy in length of the tube.

Making the tube slidable at least with respect teo the holding
members (correspond to guide members and fixing members) and
disposing the fixing members in a pipe bend of branch pipes

256 allows to install branch communication cables by pulling a tube
into a branch pipe without placing excess force on the tube and
without damagiﬁg the tube and the branch communication cables.

Since a guide pipe for laying communication cables has an
enough width for installing a plurality of branch communication

30 cables depending on the corresponding branch pipes, and also
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9. The nethod for laying commnication cables in an underground pipeline
according to claiml1, characterized in that after installi ngzggg,l:& %'0?,”
menber and the comrunication cable into the main pipe and th ranch prp
a guide nenber is disposed at an opening of the branch pipe to the main
pi pe to nmake the communication cable and the tension nmenber skirt around
the area directly beneath 110 0 25 APRIL 2005 the opening of the branch
pi pe. 10. The nethod for Iaying comuni cation cables in an underground

pi pel i ne .accardin oclaiml char cterized t hat aft talling the
Penst on Hebdr TRHA=Re s B IBANCEBT 621% (S HUF Ao FEMaRE (He br anch
p1 pe, a1ﬂh§%k@ﬁ%haE@mﬁﬂ%@%a%@bﬁ'BaﬂﬂephﬂﬁJﬁﬁbbggl%l@'éﬂﬁéﬁéve§@ﬁhk?r t han
the inner dianeter of the branch pipe Is inserted in the branch pipe so
that the drsmctangemmmni gt itbr ¢afdrerancotrhen hranodn t eablea menberhe

installed in the branch pipe are clanped between the inner surface of the
branch pieiy 197 ot B EUrFRIIIFIRE 15} gde pridme iR -hod for | aying

comruRi cati on.. I n r | im 1,
charatt ori ro 1T FRekR A ot ETA RS R RS S SRS A L 0P S AP
conmmuni C&ii\ﬂﬂié?&tbiee ihBibBecHai e leﬁ_@ea@)d thethe anedn oh Remmuidie:fariach

t ensi on menber and the branch connunlcatlon cabl e at an openi ng of the

branch pigetes e mﬁncibu peafisstyingedd rb@mltlhéadrripelrllsp@@eltmahlrt&l de the
of & qui e e B BEGsEan Bt DI g B PRASD “ﬁ%wpra£<$r€@? e
branch t ﬁg\égﬁggg d ISy fﬂg%fyggksgﬁgrgﬂd éﬁgé angh :comuni cati on cabl e
is laid along the upper ~ surface or ower ace of the branch pipe.
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 gquide pipe thereby
restricting the height of the guide pipe and facilitating the
15 communicaticon cable laying design in an underground pipeline.
Therefore, the present invention provides a low cost laying
operation of communication cables without using a conventional
robot and allows a rapid construction of a communication cable
network since it can lay each communication cable in the upper

20 space of inside main pipes by tensioning a trunk tension member.
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12. The method for |aying comunication cables in an underground pipeline

according to claim9, characterized in that the guide nenbery g@mﬂ%(g

trunk slide part projecting into the main pipe fromthe branch pipe an

slidably holding menbers to be laid in the main pipe, and a branch slide
part for slidably holding members to be 111 25 APRIL 2005 laid in the
branch pipe. 13. The method for laying comunication cables in an
undergrouﬁaafﬂ“ﬁel ine according to claim9, characterized in that a curable
cylindrical fixing menber is hardened in the end of the guide member on
the inward side with respect to the branch pipe in a state that the
curable ¢&ylindti cegtiodi n@omrﬂﬂrim;sheamm;]ldﬁid:apt(rjﬁcbrprmacésfigaﬂrg(s:barneéhfo

i nner surf . pl pe.sq. t.hat the quide ne er is se

the br ancﬁgg;éﬁg]?o%ﬁ& %g%rr%rﬁ%d% 693: “ayi 1§ coftfrunt @&t | g?l‘%‘écﬂ? ePIHFSan

under gr oupaptpepbifiie famoorali mgito pdpai mdlrﬂstmrmtreetf:tl@éttz@dant pmﬁshgltnicfjgepart
ui de ne | St f. t ar main Jpar avi ng sai ru ,

gnd a suggg%t%%g%th%ﬁgﬁ%lgﬁpp%%ﬂ%sg fhe b]raa]réhtgﬁﬂijrﬁﬁi _cti}q of@¢AbPdPend t he
branch tamdidre nerdoech mikes, teiatacteni 26d pardthd@yvi ng said branch slide

art and rotatab fitted with said tubul in part, wherein the support

Bart and t he b%ah%:iﬁlrglli %é’ %%r lhligi1 5&#&&83% fﬁ AP HRBET t FCRSHA™ he

branch ocwmeensati ancdaklieganct tiea bt a?ﬁbhtea&gl ¥ h@”’_@@ﬁnﬁaiﬁgnstilgﬁﬂet he

ui de e ' | gced .at_the opening o e ranch, pi pe hol di ng _

?renbers {Fgeler%bél]?\ gﬂg ﬁaibrfakﬂcg'b Jf%nsﬁ’fg ﬁﬁﬂé?r_spé‘&? Aisni’ek ahendgaan pipe

with the trwrk cohideipattionf tiieléulwial MAI NERAr haiandetpen fhe gubul ar
h respect to the tubular main part thereby
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tension members being slidable in the lengthwise direction
with respect to each communication cable, and then each
communication cable is inserted into the main pipe and the
branch pipe by drawing in the trunk tension member placed
along the trunk communication cable from one pit to the
other pit within the main pipe and the branch tension
member placed along the branch communication cable from
said pit to a branch pipe box through the main pipe and
the branch pipe, and subsequently each communication cable
is laid in the upper space of inside the main pipe by
tensioning each tension member thereby stretching the
tension members inserted in the main pipe substantially
straight in the upper space of inside the main pipe, and
also the branch communication cable is laid in the branch
pipe in such a way that it is prevented from becoming
loose by tensioning the branch tension member inserted in

the branch pipe.

2. The method for laying communication cables in an
underground pipeline according to claim 1, characterized

in that the branch tension member to be inserted in the
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part of the branch pipe so that the branch comruni cation cable and the
branch tension menmber are guided into the [|ower part of the % aApR)LBoeS:
15. The method for |aying communi cation cables in an underground pipeline
according to claim 12, characterized 112 0 25 APRIL 2005 in that the guide
menber consists of a pipe body fornmed of a plate nenber by spirally
rolling ig UB and fitti n%é@adj acent side edges of the plate nenber slidably
with each®T8tRBr PARE f6r ré€witen taer o ks teds ipar tmeanea tsupporiaicart in
one end amnd anbranch $liikde spargt ot ot, . r.ei n_saj d support
part and said branch ?I R_%e c_ig)ltarat EJa?'rgcé}trlglni gcrraljgrée\;%ﬁldgg@ﬁ t?t h%enr acipoerhlo t he
branch cofffublieaPranchcappre hadthacraianehpeensi on nember, and the gui de
menber s placed at the opening of the branch pipe to nake the trunk
slide part hold the menbers laid in the main pipe in the upper space of

i nsi de the mai #- pi peheafgthfdniphe lapliage commberchsion shbdeexpanding it s
di anet er i ; ranc i a it ower, _part of, the branch
pi pe so ?ﬂg?P%ﬁguﬁgar%%%clgr?%un?%%éf#cgﬁkga%?e %nacf‘ he’ brCel{1 HCHMES6h menber
are gui detili fhatt Hae osanphr tteofsithe mdmzachtpi pe. ifseditwed mehhatef or

| ayi ng cogpynigaki i,n er.groun I peline according.to claim
9, characteri zlgdic)h?% t%%%%l%glegegl%%f oﬂr?g[a %6 at]\g\% fér%%f‘??nﬁ‘ep BBeltSi s
attached #® iakdobnethsumbanepobet bt guipde itdohecomakispgnding seaknswel |
with the ' r [ o that the quide nenber is airtightly
secur ed t%ﬁ%rﬁ{en%%%gﬁl%i%%%bi@.&%% Tt hvy Yort Ppajgﬁ%'g communi cati on cabl es
in an underground pipeline according to claim9, characterized in that

the gui de nenbger isng. pl e of the pipe ei ng e of arigid
material . the m ddl o pg??@%?gffgr nglng comﬁuglcaplon cggges in an
underground pipeline according to claim 1, characterized

in that at least one each of the communication cables and
tension members are inserted in a guide conduit, both
being placed in parallel so as to be slidable with each
other in the lengthwise direction, and the branch
communication cable and the branch tension member branch
off to the outside from said guide conduit at a position
on the guide conduit corresponding to an opening of the

branch pipe to the main pipe.

5. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that the tension member has a cylindrical form and the
communication cable is inserted in the tension member so
that the communication cable is slidable in the lengthwise

direction with respect to the tension member.

6. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that the tension member is a string-like body or a

strip-like body and the communication cable is partly
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bei ng made of a deformable resilient material, and the branch

communi cation cable and the branch tension nenber are insert [ i pe
in a straight state and then the pipe is placed at the openi%%pgﬁk¢¢g?dg
branch pipe naking the |eading end of the pipe project into the nmain pipe
to 113 o 25 APRIL 2005 hold the nmenbers laid in the main pipe in the upper
space of inside the main pipe, and the mddle part of the pipe is tw sted
def or m ngbpundnte &hspiteals ishapedlcong lkeringnrsemes Wiage tifeddn lya@nch

pi pe, and r f. th pi pe.is.placed, in the | ower. part of the

br anch piE%QEOEﬁ?h§$ uglg%gﬁgﬁ & %%ﬁnﬁgaﬁﬁ&ﬁ%P (%%ﬂﬁ}?rﬁéhﬁﬁﬂﬁﬁﬁ%ension
menber ardigecdédni wioht hesbewer tpatheofehbheohrasabepi pe. 18. The net hod
for |laying comruni cati on cables in an underground pipeline according to
claim9, characterized in that the guide nmenber consists of a pipe nmade of
a deformabl e 7esil Teat mpahedi &by @aghnendoafuhhieapipe keiles firxed
respectivgh&egoran xpansi.qn nmenber, .t he expansi on _nenher being fornmed of
a ring havi'Ag ar i atefePSdiight F§COF &R r tonantatie Lnnéhagiagharaizest t he
branch pipe, thbs tortéotsbebBgtivh eFercha@ndehBEoRr haRBereor S sfade such
t hat the branch .ca ni catjon, cable and the branch tension nenber are
inserted ? thﬁﬁﬁﬁyh?ﬁ%.g?Yb?%h? & aMf LU ®xpafRi6R RERPet® are

contract ecnai t Riitdeeitidiot hsesls st gneduurmeitarilly ang-shapd hi s state,

t he gui de_nenper . i | aced at an opening_ of the branch pipe so that the

| eadi ng eRECD a?ﬁ%ag}gevﬁPgFQEVSfi o2t FEPREeRtERgdY HbrHhars t aedménber s
laid in tbemtahibcptpeni Babhe wEPahe spafRuRicd ishlecibec 80D RhiReegand then
t he tenporal asteni ng of the expansi on nenber at the |eading eng of the
pipe is reteaddf tdﬂﬁH%% i Prexfdfd preRsiony | PeBPer ag® nsthehe itheer

surface oforingnbt@OCdn pi gb1@ndisheB1§88ble with respect to the

tension member.

8. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that after laying the trunk tension member and the
communication cable in the upper space of inside the main
pipe by tensioning the trunk tension member, an arcuate or
ring-like slack prevention member is inserted in the main
pipe, and thereafter the slack prevention member is
expanded in diameter to press the trunk tension member and
the trunk communication cable against the inner wall

surface of the main pipe.

9. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that after installing the tension member and the
communication cable into the main pipe and the branch pipe,
a guide member is disposed at an opening of the branch
pipe to the main pipe to make the communication cable and

the tension member skirt around the area directly beneath
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m ddl e part of the pipe is twisted to deformit into a spiral shape al ong
the inner surface of the branch pipe placing the rear end ofs4 Rl PRO5"
the | ower part of the opening of branch pipe, and further the tenporal
fastening of the expansion nenber at the rear end of the pipe is released
to make it expand pressing itself against the 114 0 25 APRIL 2005 i nner
surface of the branch pipe, and thus the branch comunication pipe and the
branch t ehBRoRPREABEr odr 8heghirdaghi ptipethe | ower part of the branch pipe by
the guide nenber. 19. A method for |aying conmunication cables in an

under ground pi peline, wherein communi cation cables are laid in a main pipe
of the undergrélnd Bhpemenbodndoat laydast commupriardiop pakdfest hien an

under gr ou i i i ng i n_pipe, ,the . at | east. one-branch
bi pe. “bei nalBratekEY s PRECAENAS, B CoRRbR Ly e At 1R o

char act er izedthatt hatthrghisstehyihgl ovkel otbgatiom meanséoON amhberts are
inserted | Lde.conduit _an rranged to be_slidable in | engt hwi se
directionkg ongyggs%égpggkﬁ§eq%wﬁh?(ﬁﬁ#ﬁnﬁﬁ%?iSHdcggﬁe%qﬁn%ﬁu?lpe'

communi cadi onlexdbles arldai dhapet heettml mipg peigrd aakespecd i B duedah

conmuni cat j bl of .t he communi catiqon cabl.es,, laid in, the at |east one
br anch pi%%gg%ggtﬁgug}aﬁéﬁ c%%%%ﬁié@fﬁ eI afBfe HHY hrﬁggﬁec?+9% Bréanch
t ensi on nembertedf time htpb- Sbrangti h paweel ongat itkatt enshon MRIBRNS, are

taken out _froma portion of the i de_conduit corresponding to an opening
of the at“Yeast 6h l%?anc%%diepe, agﬁd a“ i d raf‘?‘@ﬁ‘bert RSEPR daBisElstt ached
to an outiEmspelledeiy ohetbeanghi gepeoadei tliampadpdetiveenC @heeSRRRGI Ng to

th i f th t. | east one hranch pipe, the branch_conmuni cation
ARG TRE R B T
pipe.

11. The method for laying communication cables in an
underground pipeline according to claim 1, characterized
in that after installing the tension member and the
communication cable in the main pipe and the branch pipe,
the branch tension member and the branch communication
cable at an opening of the branch pipe to the main pipe is
guided from the upper space of inside the main pipe to the
upper part or the lower part of the branch pipe by means
of a guide member disposed in the opening of the branch
pipe, and the branch tension member is tensioned so that
the branch communication cable is laid along the upper

surface or the lower surface of the branch pipe.

12. The method for laying communication cables in an
underground pipeline according to claim 9, characterized
in that the guide member includes a trunk slide part
projecting into the main pipe from the branch pipe and
slidably holding members to be laid in the main pipe, and
a branch slide part for slidably holding members to be
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att ached
in the at

in fromone pit to

to a portion of the guide conduit corresponding to an uppe
| east one branch pipe, and thereafter the guide cqgg

the trunk comruni cation cable and a respective trunk tension nenbe

t he hi gh-

sai d ot her

strength | owel ongation tension nenbers, fromsaid one pit

r part

PRIL 20853

r, of
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pit through the 11--0 25 APRIL 2005 mai n pipe and al so draw ng

the other pit through the main pipe thereby dramnng in

in the braagd tontbai batnoh pteble and the respective branch tension nenber

fromthe
the main
of the at
pl aci ng t
t he sane

bet ween t
- nmenber

one pit to near the opening of the at | east one branch pipe in

pi pe, and then the branch tension nenber placed near the opening

Ieasl3oneTbeamehhpdpéoks1aguhbedommuhﬁ@ﬁmaohr@ﬁ@ha@ Ae kax

i mber_ _.i.n the openin the at |east one branch pipe at
BB T Kiprg S (ReSOTaHeR it it Pon CH1a i KM
respectivénbthathateusabmeneyh&hdraﬂdlfEﬂ&hhg eablerunls HogR&NY neber

gg plts |s Eloned o stretch the gespectlve trunk tensi
Tarttal 1] g gftt%Fn ™ ePspilE of MTVAEFdeS e MHith

on
pi pe

t her eby | yspget t he gm@eb@andw tpopel ihe 4 ryakteoraRaY cehbonGall1e in the

upper space, of .insi efthe mai n
t ensi oned” Het WeEh the L SRERPnG BRSNS 1F
to stretcthé h&nlfn!e&nCdmrfml off nEndeprsHbat idal by -l obhel

i pe,., and als he branch tension nenber
%ﬁﬁﬁé%ép%ngnﬂr?ﬁéeﬁréﬂﬂ4qﬁﬁmabox

il upper

space si de, t he at ast one branch pjpe thus laying the "branch
i 3

commruni ¢
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met hod for | aying connunlcatlon cables in an underground pipeline

according to

di sposed

_ ﬁig|n1 or charac;erhzed in that a f|X|ns menber i
in am®upp pf&?'f hogj SeEnf 2%ARY nREFMYD FAEROBS Cabla

underground pipeline according to claim 12, characterized
in that the guide member consists of a tubular main part
having said trunk slide part and a support part for
supporting the branch communication cable and the branch
tension member, and a tubular rotary part having said
branch slide part and rotatably fitted with said tubular
main part, wherein the support part and the branch slide
part 1is aligned with each other to hold the branch
communication cable and the branch tension member, and
then the guide member is placed at the opening of the
branch pipe holding the members laid in the main pipe in
the upper space of inside the main pipe with the trunk
slide part of the tubular main part, and then the tubular
rotary part is rotated with respect to the tubular main
part thereby placing the branch slide part in the lower
part of the branch pipe so that the branch communication
cable and the branch tension member are guided iﬁto the

lower part of the branch pipe.

15. The method for laying communication cables in an

underground pipeline according to claim 12, characterized
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pi pe bend formed in the branch pipe and the branch tension menber is
slidably attached to an inside or an outside of said fixing peEPRILSFFSat
the branch communication cable is placed in the upper part adjacent the
inner surface of the pipe bend. 21. A nethod for |aying conmmunication
cables in an underground pipeline having one or nore branch pipes that 116
0 25 APRIL 2005 branch off froma main pipe constructed between pits, the
met hod chafadt@h 2 idhidratmenbay girnaiatiytaf |dvpiesd dredy | bormedn&Et ensi on

menber isal npeated hémsr atdached rat 9,2 gyl de,condui t,al gng acl epgt hwi se
directi onaof_pt he qgui de JEp:on ui t,% é:ﬁd gal ea% sItlgl ng for repgamlng at?| east

one comufiPdaCESH Sdice Plaeexiost ity imlatre nareryrouidhbly peltmesash
accommdabeheln 4 BRgLAN ARl AeGLLAL | D11h0e Jipde, gondui L Ln, advance,
and after the guide conduit is laid in the man pipe, the “gul duit is
di sposed PATtafPugpir phcand nasi beanhb ﬁéndepppe_tambsnmstcaunma!ém,th

aral |l el ‘Hp -'nfp@Ig f o] he, 1x .t.ensi oni n e

!tor unk t engggﬁeﬁgnb%ga:lcg nt hpeéyrr%i ﬁgg}: pfg?ha%(fﬁ%l E?e%@&l é%%fleoﬁéargf

conmuni caildAnedblvEst cedeh | atberi £d nstld | edei branehofcdrearoites olodor e

branch pi o] r Qv (i Lon_cable, in.such a way that
t he at Feggfgl%ngn%o%\ﬁueg?%%r?%%n%%%%g IS %rﬁg(\%m%’ i ﬁ?g FE‘? gﬂﬁ'l&lr‘?cﬁn from
the gui delgomdgicechyatapphepoiperding afpthei byahbe Ipsask stoi mgkglsa-gfeg[ ﬁt ed
with the i uj i h t least one.communicatiqn cable, the
branch co%ﬁ?cgg?gg lgégxleneh%? gg?nfyﬂel%%setrgl qu&%ur’ff’l Ithei &t Fati%n Tt her eof
has beconthfedidsyr yspage The reshdd fidre | apiing pmnla&@{tlﬂlﬁleﬁatt!k@ in an
Undergrouﬁﬂa@épﬁghﬂg aggo%gﬁggeﬁoegb%hgk%%’i se%%%%e%g% a%%a%&acﬂggf 'S one
of two or nore rancﬁ pI pes,

the branch slide part in the lower part of the branch pipe

so that the branch communication cable and the branch

tension member are guided into the lower part of the

branch pipe.

16. The method for laying communication cables in an
underground pipeline according to claim 9, characterized
in that a seal formed of a water-swelling rubber is
attached to the outer surface of the guide member making
the seal swell with the water in the branch pipe so that
the guide member is airtightly secured to the branch pipe.

17. The method for laying communication cables in an
underground pipeline according to claim 9, characterized
in that the guide member is a pipe, each end of the pipe
being made of a rigid material, the middle part of it
being made of a deformable resilient material, and the
branch communication cable and the branch tension member
are inserted in the pipe in a straight state and then the
pipe is placed at the opening of the branch pipe making
the leading end of the pipe project into the main pipe to
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characterized in that first one end of the lead string is taken out froma
portion of the guide conduit corresponding to openings of thgsiagRPr2 e
branch pipes, and then the guide conduit is laid in the main pipe an t he
branch comuni cation cable is laid in one of the two or nore branch pipes,
and at | east a second branch conmunication cable is installed in a
remai ni ng_ one of the two or nore branch pipes in which no comrunication
cabl es 11?0195?Q@Wm?mhﬂﬁﬁe#@ﬁ@elnlhBEamhed pipsudn aheyupteat specend of

the | ead &gty o t o] [emai nin e branch pipe
and is dr a\%n lcr)it}%dteg %%rgﬁéﬁ BELEE b%)%raa iJj&%‘?‘ne?‘a‘ Ed gff Qttq\he PE® string
i s connectéd ?%léﬁﬁ%datdelféggtlngsecbndlrmcan@h s:pmmuhl (satapcm aabheg, @mgl then

h d t i tak in the i pe
box 1o pulTeat ferzacd QA Braar DRSO, AT cBE nef' Enrt e on

cabl e i n BEPPedst Phéce@wmmutmpoﬁewettﬁErttmﬁ athenOis eameaNh ppi pas N
through tig.guide sanduil o fibupthe Iethod, for daying qommuni cat] on cabl es

in an wunderground pipeline according to

after themambpeasreogeidedmintoathenloabtepant/ of thbebteaehspipag are
inserted into the guide conduit and one end of the lead string is taken
out froma portion of the guide conduit corresponding to openings of two

or nore branch8pi péke mBEhgdiderc&a@dhg b&mb&hdchmlbhec@ml%sphﬂﬁenﬁnd t he
S n, at | east. one of the two or nore

oranch compBigetl.en SALS s | BSeaR) Leash one oof he Lo gt mpre
one of t henbrddrech tpepgﬁukﬂatmkmBEDUKxﬁﬁniﬁﬁiﬁﬂ?hgf:%ﬁpgggﬁ$§€ ?E ﬁﬁgfglﬁed
TR W R LK e R R R
cabl es arf&ixnot yeSpectlvely to an expansion member, the expansion
member being formed of a ring having a diameter slightly
larger than the inner diameter of the branch pipe, its
portion being cut open, and the arrangement is made such
that the branch communication cable and the branch tension
member are inserted in the pipe in a straight state and
the expansion members are contracted with their both ends
fastened temporarily and, in this state, the guide member
is placed at an opening of the branch pipe so that the
leading end of the pipe projects into the main pipe
holding the members laid in the main pipe in the upper
space of inside the main pipe, and then the temporal
fastening of the expansion member at the leading end of
the pipe is released to make it expand pressing itself
against the inner surface of the branch pipe, and then the
middle part of the pipe is twisted to deform it into a
spiral shape along the inner surface of the branch pipe
placing the rear end of the pipe in the lower part of the
opening of branch pipe, and further the temporal fastening
of the expansion member at the rear end of the pipe is

released to make it expand pressing itself against the
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installed, in such a way that the second branch conmunication cable is
connected to the other end of the |ead string and one end ofzé HPRJIE%OS
string which has been taken out to a branch pipe box is pulled Tayrng the
second branch comuni cation cable in at |east one of the renainder of the
two or nore branch pipes through the guide conduit, the branch

communi cation cables not being installed until installation thereof has

becone necessar ysuPfacdhefirethed Bandiayipigesonitdi catisontaabligsandn an 118
to any one of clains 22 to

25 APRIL 2005 underground,pipeline accordin

23, mhereF%mPﬁBlS?%%BPe BFgﬁchaBapegﬁﬁraﬁﬁﬁgﬁ?f PO RSP p T the
under gr ougdifdegelinne, ttiendikeet gdrhetfesn Plamcieanrctsy iged Juiddat a
hi gh-stren %B | ow- el ongation trunk tension nmenber is inserted 1n or

at t ached mg $gui de conduit along a | engthwise direction of the guide
conduit, and the trunk tension nenber is tensioned |aying the guide

conduit in an per_space of an inside of the main pipe and substantially
parallel to anftejppe% F‘?‘?r@rOd stR¥ ad@YdRIt HETHRIN GHitgen aprb S 0lraymg at

| east oneunbeagebus@MBIHERLHEN CakbLeiRl dhfn@OIERW SR 1 ORGPl 65 N the
two or nDie,granch pi pes whjich are in need of comunication cable
instal | at 8% did at Med&stPiR® OfF athe emarRagrognd: e Rimmi eadi @+ cabl es

to be |aidease ionet alh@chdm afaikeasto@n_%@é_ auh@@?«irj?gﬁﬁd()f dife 1 or
nore branch glges in which branch comuni cation cablfes are 'not yet
i nst al | ed®¥heRULtRIaLHha] tRat mainerdrsyrithg pS lieasér rag—braned @iicde

condui t apédiegependcabdt bgd eadm Sthd NGat s b%b@n]pgﬂtstgfhg%ﬁh%e[wfeteinon of
(0}

t he guide conduit corresponding to an openi ng one of the remnai nder of

the two BttHor ERACheLHZ56s, 1andhat | Bagh-shtength hd oat-dleagat itomo
remai ni gt SRETHRI CRéoS-§abl£s. 10sPrvd deat d €8flide conduit and
arranged to be slidable in a lengthwise direction along a
respective trunk communication cable, of the communication
cables, laid in the main pipe and a respective branch
communication cable, of the communication cables, laid in
the at least one branch pipe and the branch communication
cable and a respective branch tension member, of the high-
strength low-elongation tension members, are taken out
from a portion of the guide conduit corresponding to an
opening of the at least one branch pipe, and a guide
member is slidably attached to an outer periphery of the
guide conduit in a portion corresponding to the opening of
the at least one branch pipe, the branch communication
cable and the respective branch tension member being
attached to a portion of the guide conduit corresponding
to an upper part in the at least one branch pipe, and
thereafter the guide conduit is drawn in from one pit to
the other pit through the main pipe thereby drawing in the
trunk communication cable and a respective trunk tension
member, of the high-strength low-elongation tension

members, from said one pit to said other pit through the
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one nmore branch comunication cable, is attached to the other end of the
lead string, and the end of the lead string placed near the §p ﬁt g%{%t he
one of the remainder of the two or nore branch pipes is pulled there

| aying the at |east one nore branch comuni cation cable in the at !east
one of the remainder of the two or nore branch pipes through the guide,
the branch communi cation cables not being installed until installation

t her eof h#@sipecvine ﬁ@des@bﬂscy d2mwifige #et Hdk f brahaji ngoraURLEY € on

cabl es in 1 5 nde r ound pel.i ne accordi to claim22
to ﬁgir:%%t %rrl%gegﬁl n h g)%c ramr:\% %&t“stlﬁél |8 %tr%%ﬁm pHfced at
the open| ﬂgeofpjtthetcbrawahr pt o bbenmgl_:; tdie thea;uﬂthmagtt@ntehq)ﬁrﬁﬂpd h p: Ipe
box, the ri t aken. out n t mai n .pi pe and a pu
menber | sﬁfﬁgs?!&l Itg% B e a?t%‘% HQB gg? ?)5‘5‘8 g‘ et sden ETREh  pi pe
to connecplahedlaadrsthengpmnuhgtbe publameabeetabndlh%fﬁut<§1q§m%??lnd

i pe, the uII er qn a, branch ox . side is pulle o draw
Pnpt he | g%%ff%]rl n tr(()mt ﬁer%aa{}fﬁ’h BB Bo%. pgggl‘?ﬂetﬁﬁt 953 deo MeTRATh g

comuni caimonheabpeﬁlng af thedetgredsd pnpelbrBecRCEALd PG o LlHnB 22 to
25, char cterlz in that, h on of the lead string is_taken out of the

gui de condﬁrflef 3? dﬁ?ﬁyt?gnlEogP@s GRAC gCPB‘mélﬁlcé‘ﬁéﬁPnfra@fleoﬁé‘doft%e one

or nore brasséciplpes bt-:@ntctme tehdiof perdRd,a head g 11S, PERYI degngn one
end of the | ead r | aced at the opening of the branch pipe, the |ead
tug being ?&%Jdo?otneﬁlbﬁ% td’fe‘ﬁ? agbrend”t'qﬁe f8ad-angiongd f Femstietishanch

pi pe box.tRd. rahpe@eih@dtfaﬁkla&hamoﬁomeMBeea%u%@t@%Qhei1yns%&alghﬁerground
pi peline accoﬁd'% é?’égéﬁéng% 1n51de the main pipe thereby laying
the guide conduit and the trunk communication cable in the
upper space of inside the main pipe, and also the branch
tension member is tensioned between the opening of the
branch pipe and the branch pipe box to stretch the branch
tension member .substantially straight in the upper space
of inside the at least one branch pipe thus laying the
branch communication cable in the upper space of inside

the branch pipe.

20. The method for laying communication cables in an
underground pipeline according to claim 1 or 19,
characterized in that a fixing member is disposed in an
upper part adjacent an inner surface of a valley part of a
pipe bend formed in the branch pipe and the branch tension
member is slidably attached to an inside or an outside of
said fixing member so that the branch communication cable
is placed in the upper part adjacent the inner surface of

the pipe bend.

21. A method for laying communication cables in an

underground pipeline having one or more branch pipes that
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characterized in that an outer dianeter of one of the communication cabl es

s substantially equal to that of the |ead string. 28. The qg;h If. 9005.

| ayi ng conmuni cation cables in an underground pipeline according to clains
21 to 27, characterized in that a high-strength | ow elongation branch
tensi on nenber branches off fromthe guide conduit in a vicinity of an
opening of one of the one or nobre branch pipes to the nmain pipe and the

hi gh- st r eRg§eRChoWIE2Fr<@5 APRRLN 205 econgatruonelr drtivetleangi icrs merther i s

slidably |} at | ; eagd stri or branch communi cati cable to
lay it ifﬁlg%ﬁgabr gér%lc%ﬂp%%e%lh%hde Ig%d é:th%%ﬁg or b?‘éﬁ&“é&ﬁﬁ% |c£‘?"6n cabl e
bei ng | ai dlpngahéohr amohkpitpashpn mewbeg tilse ﬂm?h:tgtd engtdy Iaiytaeimcﬁ%]atl on
branch tepsi er A Laying structure.for |aying co ni cation
cabl es | a??ng‘ipi ﬁggggunc elﬁ:g%loﬁﬁnai‘ébgela} n ?nﬁ/ﬁéwéf’ﬁ a lﬁleecglgton gﬁg Sror e
branch pi pesdbr amethgftf, famin a rigad pspeingortstyr ur:épbbdoﬂﬁ%\eelﬁ pleltaﬁsﬂ n the
under gr ou pi | characterd zed in_that high-strengt ow- el ongation
t ensi on ﬁgﬁbe(?%ﬁﬁ%?%tl%% at® leeasprgﬁé(lggéﬁgof e | t‘__rkﬁﬁ‘lk UtréJr‘F‘sﬁ%?un_ﬁgnber
and a br apthelénsi drs neabemmodated! iidabtyedilspoaetiided dheekenghhwirse

direction_ywith respect to. each ommuni cation_cable along a trunk .

conmmuni ca %nggé 'f%e PRI T haeC?‘ﬁaé’fcf'ne_’pi%%d aﬂgtﬁrbftﬁﬁcﬁuggﬁmﬁﬂ%ﬁton cabl e
laid in #achabdahohthepaafinomipbe mhien gialiplg, camdiuti fte i’rsgI ldllép{%f&d e]rN n?nber
placed al ong the trunk communicatign cable is, tensioned. in e range from
one pit t3't hRtherBHiFT tHroUgh § i dé'PhePrBPn FPe T BEHiaddd in the
upper sppaeablel nsicdeah heppeirn pimer syhsranki ald yteer &g piperely |aying

each ConnygﬁgféﬂfggC%Bgetkﬂnkh%e%%a%% %&9 %r in the main pipe, and
then at least one of the communication cables to be laid
is installed in one of the one or more branch pipes to
provide a branch communication cable, in such a way that
the at least one communication cable is drawn into the
branch pipe from the guide conduit by appropriately
replacing the lead string associated with the guide
conduit with the at least one communication cable, the
branch communication cable not being installed until

installation thereof has become necessary.

22. The method for laying communication cables in an
underground pipeline according to claim 21, wherein the
branch pipe is one of two or more branch pipes,
characterized in that first one end of the lead string is
taken out from a portion of the guide conduit
corresponding to openings of the two or more branch pipes,
and then the guide conduit is laid in the main pipe and
the branch communication cable is laid in one of the two
or more branch pipes, and at 1least a second branch
communication cable is installed in a remaining one of the

two or more branch pipes in which no communication cables
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of inside the main pipe, and the branch tension nenber placed along the

branch comuni cation cable is tensioned at |east between an Q@g@;ﬁqg ﬁgs

branch pipe and a branch pipe box through the branch pipe to be placedin

the upper part in the branch pipe substantially straight [aying the

branch conmuni cation cable in the upper space of inside the branch pipe.

30. The laying structure of |aying comunication cables in an underground

pi pel i ne ateoweitng riscadllaicm 29, sl 8 ayARRIdt 2006 ehar a€t ehiezaddd that a
of. t he anch pipe off fromthe main

ui de me .15 di spqgsed an openin _
gi pe bragg%%éﬁsi%% %gﬁgre%}paﬁt iﬁg?hegpﬁwgoré’ chgﬁ?pe?gwgpé’é’lee i s
di sposed hménchngipherpad: He hiranch qitpetdranpchesackoplipat bbie agdi dearenber
to the upper space of

o BRI ! Sk il LA o BB, e cBEP S T,
branch pi pecendchranchespandsichtdoshcpbpe, ahdt BBehothBechpper Rat in the
31. The 12yL89 400G Uhe Gl £2E' B2l Al nder o QU Rl PELLDS, bipe

box 1is pulled thereby laying the at least second branch

communication cable in at least the remaining one of the

two or more branch pipes through the guide conduit.

23. The method for laying communication cables in an
underground pipeline according to claim 21, characterized
in that after the at least one communication cable and/or
the lead string are inserted into the guide conduit and
one end of the lead string is taken out from a portion of
the guide conduit corresponding to openings of two or more
branch pipes, the guide conduit is laid in the main pipe
and the branch communication cable is laid in at least one
of the two or more branch pipes, and then one end of the
lead string placed at the opening of one of the branch
pipes is taken out to a branch pipe box and at least a
second branch communication cable of the communication
cables is installed in a remainder of the two or more
branch pipes in which communication cables are not vyet
installed, in such a way that the second branch
communication cable is connected to the other end of the
lead string and one end of the lead string which has been
taken out to a branch pipe box is pulled laying the second
branch communication cable in at least one of the
remainder of the two or more branch pipes through the
guide conduit, the branch communication cables not being

installed until installation thereof has become necessary.

24. The method for laying communication cables in an
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characterized in that a fixing upper part of the inner |aying conmunication

according to claim?29, nenber is disposed in the surface of t
of a pi pg bend fornmed in the branch pipe, and the branch teng%ﬁbﬁ@%@rﬁgi S
slidably held in the inner part or the fixing nenber, comunication cable
in of the pipe bend. outer part of thereby disposing the branch the upper
part of the inner surface 32. The laying structure of |aying comunication
cabl es inuademgdeugdo@ﬂ@epﬁpeHammdmmmmﬂim%lé@yC%ﬁ%ﬂb@ofqbimglgz ﬁ; _
characterized i,n that the comunication cable an e ension menber in
the main %l‘%’pe "ASF S pb¥Ed 9T BOHi (tli’éa %nd%l‘rﬁ"?s 3BTATAE | Ui ngTSPr et ure of
| ayi ng comnmnicgﬁ%mn Qﬁblesién aﬁggmggbgﬁggn@i@gpqhkoedqggg?%hﬁgxkp flalm
32, characterized.in that the gujde conduit is disposed in e _uppe
space of Sﬁéwagntﬁﬁtﬁhiﬁg%ﬁiﬁp%. ediBy Rl akkhighevéRenghbndmser at an
appropri aéeopgatibantirinkh€efBibn ReRBerldd i2BeARRUL 12005 34+ HMed aying
structure,_of layin connuHLcation cabl es in an underground pipeline

accor di ngtto &I GPAf99,c0 1%0?%?Pﬁeé‘iﬁePﬂﬁbwéS@m4k¥Q93kﬁﬂto cdd¥nodat i ng
a plural ghydef copamumi caiidntkablkesnk acahidh PRERb: £ 15N tdie drler al

irection is,laid in the main pipe, and
direc laying the guide condgig in an upper space of an inside of

the main pipe and substantially parallel to an upper inner
surface of the main pipe, and also laying at least one
branch communication cable, of the communication cables,
in the two or more branch pipes which are in need of
communication cable installation, and at least two of a
remainder of the communication cables to be laid are
installed in at least one of a remainder of the two or
more branch pipes in which branch communication cables are
not yet installed in such a way that a lead string is
inserted in the guide conduit and one end of the lead
string is taken out from the portion of the guide conduit
corresponding to an opening of one of the remainder of the
two or more branch pipes, and at least one of the at least
two remaining communication cables, to provide at least
one more branch communication cable, is attached to the
other end of the lead string, and the end of the lead
string placed near the opening of the one of the remainder
of the two or more branch pipes is pulled thereby laying
the at least one more branch communication cable in the at
least one of the remainder of the two or more branch pipes
through the guide, the branch communication cables not
being installed until installation thereof has become

necessary.

25. The method for laying communication cables in an
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comuni cation cables are inserted through the guide conduit froma near
side of a pit with respect to the branch pipe. 35 The |aying5gPRILI2005 of
| ayi ng conmuni cation cables in an underground pipeline according to claim
34, characterized in that the guide conduit is laid in the upper space of
inside the main pipe and, for branch pipes connected to each side of a

t he branch conmunjcation cables are
ﬂlg:ft chltu'rrlﬁ%g al }ue% mal 1} %efrb%l d8C§8ﬁabP9 f 5 tFe2 PR oxPral &1 de2éf a pit

corres pond:hﬁgat:cuetrhaeblr amh tp1ap395whenne:1:ﬁae,du{q) both shdesec @f LPpifmin

I e} ructure of yi ng communi cation cables in an
5Inggrgrou g Pl pe%l%lﬁg @E%or@%IE% Ofai 84 krandy  rdpsy athspighd thet hat

t he branchraon:trurp:qaél ep cald eBradtR igidodyeed 't@zesalé’acgu's@u%%ndf%t from
pr oxi mal gs ch pi t thrlcally with respect to the

substanti af fq OH&I &Mt S @ijton e M@ ige @ intPuldharenhere mnber of
t he branchnptpé:‘tehetfm&ln thid orawdstgitd abby hal ¥es- 34 O‘@netﬂea

t cture of comuni cation _cables in an underground pipe |ne

chr:gr di ng %Be n%o%e Ctot g@ lafst st Bingedith tiha mﬂhhcmem@@ﬁumdtcatl Ond
reslelr I @iroor i | spose

S eest i o o pe il e aé]ﬁ@ tReR b Sﬁl%llg’%?f %80? branch

at least from ng of, the bra ch etoal
pi pe box %\ﬁﬁn‘ﬁﬁspbg :br?@‘ prFerts gau e P ngrétie inalthewdislael tendimyg r adi us

of the bresctheopranteapips s8Rl e. 38. The laying structure of laying
comuni cation cables in an underground pipeline according to claim 37,
characterized in that a guide conduit accomodati ng branch conmunication

cables is disppsed THet RELABANFBLPEadRHg@ communication cables in an
underground pipeline according to claim 22 to 25,
characterized in that one end of the lead string is taken
out of the guide conduit at a portion corresponding to an
opening of one of the one or more branch pipes to the main
pipe and a lead tug is provided on one end of the lead
string placed at the opening of the branch pipe, the lead
tug being used for hooking or grasping the lead string
from the branch pipe box.

27. The method for laying communication cables in an
underground pipeline according to claim 21 to 26,
characterized in that an outer diameter of one of the
communication cables is substantially equal to that of the

lead string.

28. The method for laying communication cables in an
underground pipeline according to «claims 21 to 21,
characterized in that a high-strength low-elongation
branch tension member branches off from the guide conduit
in a vicinity of an opening of one of the one or more

branch pipes to the main pipe and the high-strength low-

120 °




tube branches off fromthe guide conduit. 39. The |aying structure of

| ayi ng communi cation cables in an underground pipeline accorssg ApgP %O%i m
38, characterized in that one end of said tube is accommbdated in the

gui de conduit and said tube slidably branches off fromthe outer surface
of the guide conduit. 40. The laying structure of |aying comunication

cables in an underground pipeline according to pla{ns 37 to 39,

char act er P2889RR1PRatbzANE! ditegsiombenetioer holxdi R§idsbig timesgtatdabl y

al ong t heyh pRerpwaljle 0f §k§¥@wcg¥p?9§nc S OpRNhed .8t LLhe, %@%nkﬁgﬁﬁ%ﬁbranCh
pi pe. 41. The laying structure o ayl ng conmuni cation "es™ 1
under gr ouhll pitpel ithe adzeamdiing pipel ai th87 flead40stehagactear i zechridh t hat a

fixing megggr in i d li.dabl.y along the inner, wall of the
br ancﬁ pi pe |§ng??g%ﬁed&?%% plf%le eﬁL l%gr tl¥1f oitir%rgd Pﬁa?ﬁ Brieh B pe. 42.
The | ayi ngagiﬂmtm% dfidhaydtproprinuiiogat edongeabbes bramch urdargircaund

pi peline aceording to claim40 or 41, characterized in that said tube is
sl i dabl e WII?% respect to the holding nenber and the fixing nenber. 43. The

| aying structure of |aying comruni cation 124 25 APRIL 2005 cables in an

under ground pi pgling according to 4 characterized in that said tube held
by saigd hol d!ongg' me%be?g %g& aggaugguﬁece%l? i n‘i&iyé'tn:?nc&qn}r%lrﬂlt%%%er wal |

of a brancébpépelapitfeini a:nn'uhyiecaf;rb_hﬁdo_p&pieﬂgngr, Wh%rehhaﬁﬁg el?a?%hném'
pi pel | e Satorth nioEs cPAMiras i Hear RERBFNZcot s n {HRA  Sal TGRS 1 or med
of a flextbhetrocbed macetwierst giiMessist agle Olurplasirictnd 4%ipEhankayi ng
StrUCtL”E%ﬁgrééggP zggnygnkﬁg£l89gh—strength low-elongation tension
members, including at least one each of a trunk tension
member and a branch tension member, are slidably disposed
in the lengthwise direction with respect to each
communication cable along a trunk communication cable laid
in the main pipe and a branch communication cable laid in
each branch pipe from the main pipe, and the trunk tension
member placed along the trunk communication cable is
tensioned in the range from one pit to the other pit
through inside the main pipe to be placed in the upper
space of inside the main pipe substantially straight
thereby laying each communication cable in the upper space
of inside the main pipe, and the branch tension member
placed along the branch communication cable is tensioned
at least between an opening of branch pipe and a branch
pipe box through the branch pipe to be placed in the upper
part in the branch pipe substantially straight laying the
branch communication cable in the upper space of inside

the branch pipe.

30. The laying structure of laying communication:

cables in an underground pipeline according to claim 29,
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cables in an underground pipeline according to claim37 to 43,

characterized in that said tube is forned of a tubular textiigeAPﬁthqus
structural menber for laying communication cables, characterrzed I'n at

said structural nmenber is a guide nmenber to be placed at an opening of a
branch pipe, having an outer dianeter substantially equal to the inner

di aneter of the branch pi pe and conprises: an arcuate or ring-Ilike

i nserti oncpartichaviimgda iof oshaseci i gnikar gembdhansa dadfosdd che; 4 trunk

slide part_projecti dgwnwar.dl y, contj nuously fromthe insertion part and
sl i dably 88%86%‘% r?&n ?Fé’r@o PR RIPG; Hh?ﬁeatﬁﬁi RIFOGE: PARE Rranpehrh slide
part pl acedfi frihe tihesefdironp s tsot bRat Skhde gpate Heh@ab! ¥d1eldivig menber s

to.be laigd in the branch pipe. 47. A structural menber for layin
communi ca FaﬂchcaB?%§?o%hé&§@F§?if@@q%%n@haﬂt§ai€1§??Eé99rafr%% is a

fixing meappert pake plmacetk i RaihepipperPaFte Ohphhe Egﬁ@é oFuriace of a
val | ey pa£% of a %ﬁg bend fornmed in a_ branch 1% a 25 APRI'L 2005 pi pe,
havi ng antBft P ¥ A tRPZubSEht FAREGLEquERet P¥FRCh | mvamudligeetiom of t he

branch pi pgbasd iGOMpLkseSedann HFKeaLerefion NG | tke fdad g pagk h%\/é ng a
cross section larger than a half circle and a slide part provided on the
fixing parfalthe RiRe"pafh S9%FEABPINS dFAg thenbePeeT o Heet | &id tihe t he
branch pipgand8. pfpstructural nmenber for |aying comunication cables,
characterized in that said structural nmenber is a guide conduit to be

di sposed in a main pipe having a branch pipe branching off fromthe main

“pipe, having azilenghd emaiding o dhadandt h of the iR N PRGN R Pe

shape including at | east one or nobre spaces conti'nuous I n
cables in an underground pipeline according to claim 29,
characterized in that a fixing member is disposed in the
upper part of the inner surface of a valley part of a pipe
bend formed in the branch pipe, and the branch tension
member is slidably held in the inner part or outer part of
the fixing member, thereby disposing the branch
communication cable in the upper part of the inner surface

of the pipe bend.

32. The laying structure of laying communication
cables in an underground pipeline according to claim 30 or
31, characterized in that the communication cable and the
tension member in the main pipe are disposed in a guide

conduit,

33. The laying structure of laying communication
cables in an underground pipeline according to claim 32,
characterized in that the guide conduit is disposed in the
upper space of inside the main pipe assisted by a slack

prevention member at an appropriate position in the main

pipe.
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the pipe length direction, and is provided with an opening in the

t hi ckness direction in the portion corresponding to the openj
branch pipe. 49. A structural nenber for |aying comunicati orr?g]gapg"é?,bﬁs

characterized in that said structural nmenber is a slack prevention nenber
to be disposed in a main pipe, having an outer dianeter substantially
equal to the inner dianeter of the main pipe and has a fixing part having
an arcuate or3dingThekelaydsg sectiotust |eastldpiger ddanrd cdaldn
wherein said. fixi.ng roma.resilient nmaterial _and corners of

d art _i.s_nade f
sai d [ixi AE°P&Pt 1Ph ThcH EREOEPEnT DENPLaHEr FITRFUNG CeUFLadE, Znd sai d
struct ur athaeabeeriksedf ofmedHat aapogytuiae i Bohdisitengidomhddneingd east one
or nore concayes for_slidably holding the nenbers to be laid in the main
pi pe. 50.p£'ﬁ3éa¥’rfiﬁcto§r aFOWEWBé?an?nI EANG ScorharifeationP2Eabt 88 ddcor di ng
to clai m#éBe chatecs®ridefednidhatisaithiguide camuidaihas @pM dighg
sufficient to iptroduce a 126 0 25 APRIL 2005 plurality of branch
communi catPBRYRLHT BECRor FEEPEAdI RFSt o 13RI 95 anERT PRl afBiei t 9uisieer nal

hei ght isconahier fran at Wee ofisbe uter itanpier edhR@tbrefchne
communi cation _ caple. 51. The structural nenber for |aying comunication
cabl es acRbrFhgPiB®cl ai m 50, characterized in that at |east one or nore
partition plates vertically partitioning the interior of the guide conduit
into sections are provided. 52. The structural nenber for |aying

commruni cati on 3%ab|£%e ackd g oredtairs 5@ cHavdder icogeing cgffaensai d

gui de congithiedasna HahnEFet e WOBEEH ReSALIUiGG CoNdYhinhag an inner
pi pe for inserting trunk
characterized in that the guide conduit is laid in the
upper space of inside the main pipe and, for branch pipes
connected to each side of a cross section of the main pipe,
the branch communication cables are inserted in parallel
in the guide conduit from the proximal side of a pit
corresponding to the branch pipes connected to both sides

of the main pipe.

36. The laying structure of laying communication
cables in an underground pipeline according to claim 34 or
35, characterized in that the branch communication cables
are introduced in said guide conduit from proximal sides
of each pit symmetrically  with respect to the
substantially middle point of the main pipe or a point
where the number of the branch pipes between pits

substantially halves.

37. The laying structure of laying communication
cables in an underground pipeline according to claims 29
to 36, characterized in that branch communication cables
are inserted in a tubular branch tension member which is

disposed at least from an opening of the branch pipe to a
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conmmuni cation cables to be laid in the main pipe and an outer pipe for

i nserting branch conmunication cables to be laid in the bra HE, e
outer pipe having a sufficient width to acconmodate a pIuraF??@pgﬁnggﬁch
comuni cati on cabl es corresponding to each branch pipe. 53. The structural
menber for |aying conmunication cables according to claim52,
characterized in that the outer pipe is provided with at | east one or nore
partitionbrphabepifer lwext bndl haspasdndimoni pgopestLeosexseetion antk the
hei ght of e titioned sections is . smaller than tw,.,e of the outer

i anet or B IEHEBhE oREROT BB RPLAE: G EimpIu sy Coms At S0 HBETRACT A
| ayi ng nmet hod for |aying conmunication cables (16) is provided which allows
to lay optical %ibe& cab#es.SZO) in an underground pipeline such as a
sewage pi pe nerther I pFactAYing oF FELFTERSI NGY 99 oW EAEISH t hem
and for acamiaspiipe dm whilehgaophdr plibky ik cidaalidd bes eabkgs 720) are
to be Iaidlg t he nEthgd,aIso allows to lay optical fiber cables (20) in the
upper spate?bfCiRkigedt hB plpel PndUdAg CONGHtatE IRERELd NeF Pk pensi ve
robot forcémeuhayhfgoRpekdtieen.id NdiBpoBEaPasLdt 1o kaYhng 138 hada &

hi gh-strength | ow el ongation tension nenber s disposed to be slidable in
the | engt TPSPERTERET oPt Sl BRg BaR HIehEs cePndibler cable (20, 21, 22), and

the tension nenbers (25, 26, 27) are drawn into the underground pipeline

(1) to tensiopn the trunk tension nmenber (25) thereby stretching the 15
trunk tension frenbeft¢ 252t attrudtyrest rof ghving hé?orr\rm@é@rgtammd

pi pel i ne ddpieandnt hus tHepptberl bipetifablesdrng 2do 22hifrag aid in
t he upper space of  inside the underground pipeline (1). Al so the branch
tensi on nEMPEACESB29F) instheknereneddi ALt Relhr &lbR pispeccermerated ay the
optical fiMethe guide conduit and said tube slidably branches off

from the outer surface of the guide conduit.

40. The laying structure of laying communication
cables in an underground pipeline according to claims 37
to 39, characterized in that a holding member for holding
said tube slidably along the inner wall of a branch pipe

is mounted at the opening of branch pipe.

41. The laying structure of laying communication
cables in an underground pipeline according to claim 37 to
40, characterized in that a fixing member for holding said
tube slidably along the inner wall of the branch pipe is
attached to a pipe bend part formed in the branch pipe.

42. The laying structure of laying communication
cables in an underground pipeline according to claim 40 or
41, characterized in that said tube 1is slidable with

respect to the holding member and the fixing member.

43. The laying structure of laying communication
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20 cables (21, 22) in the branch pipe wthout allow ng slack. 128
25 APRIL 2005

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 the

branch pipe.

44. The laying structure of 1laying communication
cables in an underground pipeline according to claim 37,
characterized in that said tube is formed of a flexible

tube made of stainless steel or plastics.

45. The laying structure of 1laying communication
cables in an underground pipeline according to claim 37 to
43, characterized in that said tube is formed of a tubular

textile.

46. A structural member for laying communication
cables, characterized in that said structural member is a
guide member to be placed at an opening of a branch pipe,
having an outer diameter substantially equal to the inner
diameter of the branch pipe and comprises: an arcuate or
ring-like insertion part having a cross section larger
than a half «circle; a trunk slide part projecting
downwardly continuously from the insertion part and
slidably supporting members to be laid in a main pipe; and
a branch slide part placed in the insertion part, the
slide part slidably holding members to be laid in the

branch pipe.

47. A structural member for Jlaying communication
cables, characterized in that said structural member is a
fixing member to be placed in the upper part of the inner

surface of a valley part of a pipe bend formed in a branch
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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
l1aid in the branch pipe.

48. A structural member for laying communication
cables, characterized in that said structural member is a
guide condulit to be disposed in a main pipe having a
branch pipe branching off from 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 the branch pipe.

49. A structural member for laying communication
cables, characterized in that said structural member is a
slack prevention member to be disposed in a main pipe,
having an outer diameter substantially equal to the inner
diameter of the main pipe and has a fixing part having an
arcuate or ring-like cross section at least larger than a
half, wherein said fixing part is made from a resilient
material and corners of said fixing part in each end are
bent toward the outer surface, and said structural member
is formed in a portion in its length with at least one or
more concaves for slidably holding the members to be laid

in the main pipe.

50. The structural member for laying communication
cables according to claim 48, characterized in that said

guide conduit has a width sufficient to introduce a
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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.

51. The structural member for laying communication
cables according to c¢laim 50, characterized in that at
least one or more partition plates vertically partitioning
the interior of the guide conduit into sections are

provided.

52. The structural member for laying communication
cables according to c¢laim 50, characterized in that said
guide conduit has a dual structure wherein said guide
conduit has an inner pipe for inserting trunk
communication cables to be laid in the main pipe and an
outer pipe for inserting branch communication cables to be
laid in the branch pipe, the outer pipe having a
sufficient width to accommodate a plurality of branch

communication cables corresponding to each branch pipe.

53. The structural member for laying communication
cables according to claim 52, characterized in that the
outer pipe is provided with at least one or more partition
plates for vertically partitioning its cross section and
the height of the partitioned sections is smaller than
twice of the outer diameter of the branch communication

cable.
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