- 1 - LATERAL PIPE LI NI NG METHOD AND LATERAL PI PE LI NI NG APPARATUS
BACKGROUND OF THE | NVENTION Field of the Invention 5The present invention
relates to a lateral pipe lining nethod and a lateral pipe lining
apparatus, and nore particularly, to a lateral pipe lining nmethod and a

| ateral pipe lining apparatus in which a flange fornmed on one end of a

fl exi ble tubular resin-absorbing material inpregnated with a 10 curable
resin is brought into close contact with the periphery of a lateral pipe
openi ng of a main pipe and eversion pressure is applied to the |ateral
pipe lining material to evert and insert the lateral pipe |ining materi al
into the lateral pipe_in order to line the | ateral ﬁe with the |ining
nateriaJ.LgﬁﬁﬁﬁéségﬁﬁtﬁéﬁIgﬁ téHRel ANBJTAFPRAL PIPE LINMEH ARFHERTREs such
as sewer pipes buried underground have degraded, there is known a pipe

i ning nethod in which the pipeline has its inner surface |ined and

repaired wthout, theeommn oF THE TNVENTION

Fieid of the Invention
5 The present invention relates to a lateral pipe lining

method and a lateral pipe lining apparatus, and more
particularly, to a lateral pipe lining methed and a lateral
pipe lining apparatus in which a flange formed on one end of a
flexible tubular resin-absorbing materiazl impregnated with a

10 curable resin is brought into close contact with the periphery
of a lateral pipe opening of a main pipe and eversion pressure
is applied to the lateral pipse lining material to avert and
insert the lateral pipe lining material into the lateral pipe
in order to line the lateral pipe with the lining material.

15

Description of the Related Art

When pipelines such as sewer pipes buried underground
have degraded, there 1is known a pipe lining method in which the
pipeline has its inner surface lined and repaired without the

20 pipeline being dug up from underground.

In this pipe lining method, a tubular lining material
comprising a flexible tubular resin-absorbing material
impregnated with a curable resin, the ocuter circumferential
surface of which has been coated with a high-airtight film, is

25 inserted into the pipeline while being everted using fluid



20 pi peline being dug up from underground. In this pipe lining
nmet hod, a tubular lining material conprising a flexible tubular

resi n-absorbing material inpregnated with a curable resin, the outer
circunferential surface of which has been coated with a high-airtight
film is 25 inserted into the pipeline while being everted using fluid -
2 - pressure. The tubular lining material is pressed against the inner
circunferential surface of the pipeline by fluid pressure, and is then
heated to cure the curable resin inpregnated in the material and line the
inner circunferential surface of the 5 pipeline. Such a net hod
can be applied even to the lining of a lateral pipe that branches froma
mai n pi PESSHRER- | | Atpgtipeldht biningipt e | asgereesaddacaione ehe of a
tubular | ateral pipe lining material that is housed in a pressure bag is
10 posi fP8REC6RACFRESRRA 2ol FaF -3¢ £ wdrie robst1g6i BEdILRES PhesS wat e

pi pe. The work robot is driven to bring the lateral pipe lining materi al
o) thatapﬁelFlﬁéﬁﬁ RPRTOF T omes® | i eSS dftddt TRPERIEAESPet T phety of

the | ateral pipe_openin f the main pipe. Wen a pressurized fluid such
as a coﬁﬁ?%g@%@ %%g Q%n%rt e|+%ﬂﬁ%1%ﬁﬁﬁﬁﬁﬁﬁ%§ﬁiiﬁg Per éﬂeiﬁfotF%e pressure
bag35th§.E§E§£?[ pipe lining material is subjected to this pressure, and
is inserf 0 the lateral pipe while being everted. Wien the nateri al

is conpletely everhed andy,Loserted.along; Lhe, antire Jength,f the lateral
pi pe, the lateral pipe lining

lateral pipe that branches from a main pipe. When lining the
lateral pipe, a flange formed on one end of a tubular lateral
pipe lining material that is housed in a pressure bag is

10 positioned on the head collar of a work robot guided into the
main pipe. The work robot is driven to bring the lateral pipe
lining material so that the flange thereof comes into close
contact with the periphery of the lateral pipe cpening of the
main pipe. When a pressurized fluid such as a compressed gas

15  or a liguid under pressure 1s fed into the pressure bag, the
lateral pipe lining material is subjected to this pressure, and
is inserted intoc the lateral pipe while being everted. When
the material is completely everted and inserted along the
entire length of the lateral pipe, the lateral pipe lining

20 material is pressed against the inner circumferential surface
of the lateral pipe and heated to cure the thermosetting resin
impregnated in the lining material. The inner circumferential
surface of the lateral pipe is thus lined by the cured lateral
pipe lining material.

25 Since the lateral pipe lining material 1s evertad and



20 material is pressed against the inner circunferential surface of the
| ateral pipe and heated to cure the thernosetting resin inpregnated in the
lining material. The inner circunferential surface of the lateral pipe is
thus lined by the cured lateral pipe lining material. 25Since the |ateral
pipe lining material is everted and - 3 - inserted into the lateral pipe
by feeding a pressurized fluid to the pressure bag, any |eakage of the
pressurized fluid nmay result in the pressure being inadequate, and the
llateral pipe lining material becom ng | ess readily everted and inserted.
In 5 particular, if the lateral pipelining mterial is not reliably
positioned in the pressure bag, the area at which the lateral pipe |lining
mat er i alknpsreégfnectedtie theeprssire hadgamdingceaveeteoubezailr fighd,
making it difficult to evert and insert the lateral pipe lining material.
10To i mpPovecaPFEFghEe corectivnl bdtakerPa hrcedsgsesubagedndlaidanayal pi pe
lining material, Japanese Lai d-open Publication No. HO4-355115 proposes
that a FEABVALIB tRPePTRATUTS hiord dmadeshiatife RateiBE pRPETRI NP hee
nateriah.amd tha£?can pg reanegktherefrqn1is rovi ded, and the one end of
i

the 15 refblUgpFa-Ptbd! | L ¢ehptf al71y F936Ed !hédrthe ARangBSef “the |Hteral
D1 pes |1 QLB RLL! LD e ather, end ol Belng, gecued. Loy he.
e LoFobECRUREPLEoRl | Fed. Il hepnndle Leak Ul shien LAl YhELS L e

pipe lining material is connected to the pressure bag will

cease to be airtight, making it difficult to evert and insert

the lateral pipe lining material.

10 To improve airtight connection between a pressure bag
and a lateral pipe lining material, Japanese Laid-open
Pubiication No. H(04-355115 proposes that a removable tube that
is shorter than the lateral pipe lining material and that can
be removed therefrom is provided, and the one end of the

15 removable tube is temporarily fixed near the flange of the
lateral pipe lining material with the other end thereof being
secured to the pressure bag. The lateral pipe lining material
is reliably everted and inserted because pressurized fluid
cannot leak cutside from where the removable tube is

20 tempcrarily fixed.

Japanese Laid-open Publication No. 2008-168468
discleoses that a tubular sealing member comprising a metal or a
hard plastic is integrated with the flange of the lateral pipe
lining material, and an annular elastic body is mounted between

25 this sealing member and a cylindrical member fixed to the head



Japanese Lai d-open Publication No. 2008-168468 di scl oses that a tubul ar
seal i ng nenber conprising a netal or a hard plastic is integrated wth the
flange of the lateral pipe lining material, and an annular elastic body is
nount ed between 25 this sealing nenber and a cylindrical nenber fixed to
the head - 4 - collar of the work robot. This elastic body produces an
airtight seal between the periphery of the flange of the |ateral pipe
lining material and the pressure bag, allowing the |ateral pipe |ining
material to be everted and inserted into 5 the lateral pipe wthout
pressurized fluid | eaking out. SUMVARY OF THE | NVENTI ON However ,
the configuration proposed in Japanese Lai d-open Publication No.

HO4- 355¢251es df saitk antvlgeovsotbecdlsies tehie st or eoovablredtiobe amst be
tenporarily fixed to the lateral pipe lining material and it raises the
product ednttokt efal Heetwaer athgigpe inhsmy ofattéei dLanTki sfcbhéi gurati on

al so requires an operation to peel off the renovable tube after the

| at er al lpipealipipg horErg diatrisl Deanevéret &deafd renbapt ed L iy eng heha s

| at eral pipe, and presents a problemin that the inside of the |ateral

pi pe |i ARRGTHhtREPal L hdl G dte fiedde d ada VESHRE, 2PEdUBPRGTERe LAl ity of
the |ining. . The configuration disclosed_in Japanese Lai d-open
PublffcaFanl%‘?f?bo%%ﬂ%W% TiotS e éléllfierlrﬁé‘ﬁﬁflg Pbe, 20 but is
problematic in that a tubul ar sealing nenber conprising a netal or a hard
pl astic nust be integrally provided to the flange of the lateral pipe

l'i ni ng nater!aISUthﬁQ bgc%g§s§§véﬁf1gﬁoduction cost of the lateral pipe
lining material .

However, the configuration proposed in Japanese Laild-
open Publication No. H04-35511% is disadvantageocus hecause the
10 removable tube rmust be temporarily fixed to the lateral pipe
lining material and it raises the production cost of the
lateral pipe lining material. This configuration also requires
an operation to peel off the removable tube after the lateral
pipe lining material has been everted and inserted into the
15 lateral pipe, and presents a problam in that the inside of the
lateral pipe lining material may get damaged as a result,
reducing the guality cof the lining.
The configuration disclosed in Japanese Laid-open
Publication No. 2008-168468 does not require a removable fube,
20  but is problematic in that a tubular sealing member comprising
a metal or a hard plastic must be integrally provided to the
flange of the lateral pipe lining material, which increases the
production cost of the lateral pipe lining material.
An object of the present invention is to provide a

25 lateral pipe lining method and a lateral pipe lining apparatus



An object of the present invention is to provide a 25 lateral pipe lining
nmethod and a |l ateral pipe lining apparatus - 5 - capable of inproving the
airtight connection between a lateral pipe lining material and a pressure
bag or a head collar that is secured in an airtight manner to the pressure
bag, and reliably everting and inserting the lateral pipe lining 5
material into the lateral pipe to thereby line the |ateral pipe with the
lining material at a high quality. In the present invention, a
flange formed on one end of a lateral. pipe lining material conposed of a
flexi bl e tubular resin-absorbing matérial inpregnated with a curable 10
resin is brought into close contact with the periphery of a |ateral pipe
openi ngcepalalaach jpige;viang Bwverssion girressnnecicscappkiedetoat hatd¢ater al
pipe lining material to evert and insert the lateral pipe |ining materi al
into a barerhinpipendiediake arne d mwssginecimberanti Akadarpliderdoit A head
collar is 15 prepared which has a curved section and a cylindrical section
proj ect iLAgSEEBREE he calr Vil Sttt grdid Ravithg BrSAENFer Patt sfdeé di amet er
than the inside dianeter of the flange of the lateral pipe. lining

mat er i aFeL el et Eottarand HTtigitd y-heonRéerad PoPs predl%re bag that

stores the Iining material. An annul ar 20 expgnd'&ng megbeé gagafl e. of
expahdi AT By Eteth iy FPresihidzédHa fidd Héreto B nblift @t o° t He WUt er
ci rcum‘gr.e tjCaI furface of tihic%/l i ndr.i cal seicﬁ;ii on of the head collar. The
at or al "pr pe-TF nt HOURGLERIHH 15 Angt 411960 %R hE head col lar so that {he
cylindrical Secg'no@hgfH%Qg?ﬂgafw‘%e%%f‘é :[Oahvﬂa%%et e R LXpandLNg, gember is
nounted is | ocated Wthrn e ange of’ the
of a lateral pipe lining material composed of a flexible
tubular resin-absorbing material impregnated with a curable
10 resin is brought into clcse contact with the periphery of a
lazteral pipe opening of a main pipe, and eversion pressure is
applied Lo the lateral pipe lining material tc evert and insert
the lateral pipe lining material into a lateral pipe to line
the inner circumferential wall therecf. A head collar is
15 prepared which has a curved section and a cylindrical section
-projecting from the curved section and having a smaller outside
diameter than the inside diameter of the flange of the lateral
pipe lining material. The head collar is airtightly connected
to a pressure bag that stores the lining material. An annular
20 expanding member capable of expanding by feeding a pressurized
fluid thereto is mounted to the outer circumferential surface
of the cylindrical section of the head collar. The lateral
pipe lining material is installed on the head collar sc that

the cylindrical secticn of the head collar tc which the

25 expanding member is mounted is located within the flange of the



- 6 - lateral pipe lining material. The expandi ng nenber is expanded so
that the outer circunferential surface of the expandi ng nenber cones into
cl ose contact with the inner circunferential surface of the flange and the
inner circunferential surface 5 thereof conmes into close contact with the
outer circunferential surface of the cylindrical section of the head
collar. The lateral pipe lining material is everted and inserted into the
| ateral pipe with the expandi ng nenber expanded to line the |ateral pipe
with the lateral pipe lining material.. 10Wth such an arrangenent in the
present invention, a hernetical corn&cfion i s established between the

| ateral pipe lining material and the head coll ar when the expandi ng nenber
i s expangdedraThb Boprievents ratediedkagdhef cappndssygrivgeide f | Us defmandaderti ng
and inserting the lateral pipe lining material 15 fromthe area where the
| at er al spi peat i hiagpuederdiatcurs commidetledurdathechetlde cokpanrdimhsuri ng
that the lateral pipe lining material can reliably be everted and inserted
i nto theehb¢eradngs pentFuridrs dadtantesigh the inpvent FoRcuURferemiire and
20 various advantages will be nore apparent fromthe acconpanyi ng draw ngs
and f ol FeWfage def dited ldese i30t9 o cofi NEtse iCﬁ%HW@ﬁenBRFEFSWEém PTI ON OF
THE DRAW NGS

5 thereof comes inte close contact with the cuter circumferential
surface of the cylindrical section of the head collar. The
lateral pipe lining material is everted and inserted into the
lateral pipe with the expanding member expanded to line the
lateral pipe with the lateral pipe lining material.

10 With such an arrangement in the present invention, a
hermetical connection is established between the lateral pipe
lining material and the head collar when the expanding member
is expanded. This prevents any leakage of a pressurized fluid
for everting and inserting the lateral pipe lining material

15 from the area where the lateral pipe lining material is
connected to the head cellar, ensuring that the lateral pipe
lining méterial can reliably be everted and inserted into the
lateral pipe.

Further features of the invention, ifs nature and
20 various advantages will be more apparent from the accompanying

drawings and following detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view of a lateral pipe lining

25 material used in the method of the present invention;



Figure 1 is a sectional view of a lateral pipe lining 25 material used in

the nmethod of the present invention; - 7 - . FIG 2 is a
perspective view showing a head collar disassenbled into an upper head
collar and a | ower head coll ar; FIG 3 is a perspective view

showi ng an upper head collar joined with a | ower head collar; 5FIG 4 is a
vertical sectional view of the head collar of FIG 3 taken along |ine A-A
FIG 5 is a partially sectional perspective view show ng an appearance of
an expandi ng nmenber; _ FIG 6 is a sectional view of an
expandi ng nenber when 10 protected by a protective cover; FI G
7 is a perspective view show ng an expandi ng nenber installed on a | ower
head col |l ar; FIG. 2 is E|perspetsiuesetevorlabwiiew dfeaan cepamdi ng
menber when installed on a | ower head collar; 15FIG 8b is a sectional

vi ew of daf28XpRAUPAgI MeRER HRIKH Rashgdliine BB of LPer Bewfiemcliais set

on a head collar; , , ,
FIG. 3 is a perspective view showing an upper head

collar joined with & lower head collar:
5 FIG. 4 is a vertical sectional view of the head collar
of FIG. 3 taken along line A-A;
FIG. b5 is a partially sectional perspective view
showing an appearance of an expanding member;
FIG. €& is a sectional view of an expanding member when
10 protected by a protective cover;
VFIG. 7 15 a perspective view showing an expanding
member installed on a lower head collar;
FIG. Ba is a sectional view of an expanding member
when installed on a lower head cocllar;
15 FIG. 8b is a sectiocnal view of an expanding member
taken along line B-B of FIG. 3 when it is set on a head collar;
FIG. 9 is a perspective view showing an appearance of
an expanding member when it 1s installed on a head collar;
FIG. 10 is a sectional view of a lateral pipe lining
20 material when set on a head collar on which an expanding member
has been installed;
FIG. 11 is a sectional view of an expanding member
when it 1s expanded while in the state shown in FIG. 10;
FIG. 12 is an illustrative view showing how Lo line a

25 lateral pipe with a lateral pipe lining material;



FIG 9 is a perspective view show ng an appearance of an expandi ng nenber
when it is installed on a head collar; FIG 10 is a sectional view of a

| ateral pipe lining 20 material when set on a head collar on which an
expandi ng menber has been installed; FIG 11 is a sectional view of an
expandi ng nmenber when it is expanded while in the state shown in FIG 10;

FIG 12 is an illustrative view showng howto line a 25 lateral pipe with
a lateral pipe lining material; - 8 - FIG 13 is an
illustrative view showing howto ling a lateral pipe with a |lateral pipe
lining material; FIG 147is a perspective view show ng anot her

enbodi nent of an expandi ng nenber installed on a head collar; 5 and
FIG 15 is a seétliconaP vseanshdhiragrs hevexphrdi sigpwierthérowftoFLGnel4.

lateral pipe with a lateral pipe lining material;
FIG. 14 is a perspective view showing another
embodiment of an expanding member installed on a head collar;
) and
FIG. 15 is a sectional view showing the expanding

member of FIG. 14,

DESCRIPTION OF THE PREFERRED EMBODIMENTS
10 The present invention will ke described in detail
hereinafter on the basis of embodiments shown in the drawings.
FIG. 1 shows a lateral pipe lining material 1 for
lining a lateral pipe. The lateral pipe lining material 1 is
composed of a flexible tubular resin-absorbing material 2, one
15 end of which is bent back outward into a collar-~shaped flange 3.
The portion of the tubular resin-absorbing material 2 except
for the flange 3 is impregnated with an uncured ligquid
thermosetting resin, and the outer circumferential surface of
this portion (which becomes the inner circumferential surface
20 after eversion) 1is coated with a highly airtight plastic film 4
made of polyethylene, polypropylene, Nylon, vinyl chloride, or
another material.
The tubular resin-absorbing material 2 comprises an
unwoven cloth, a woven cloth, or a mat using a plastic fiber

25 made of polyamide, polyester, polypropylene, or the like; a



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 10The present invention will be
described in detail hereinafter on the basis of enbodi nents shown in the
dr awi ngs. FIG 1 shows a lateral pipe lining material 1 for
lining a |ateral pipe. The lateral pipe lining material 1 is conposed of a
fl exi bl e tubular resin-absorbing material 2, one 15 end of which is bent
back outward into a collar-shaped flange 3. The portion of the tubul ar

resi n-absorbing material 2 except for the flange 3 is inpregnated with an
uncured liquid thernosetting resin, and the outer circunferential surface
of this portion (which becones the i1nner circunferential surface 20 after
eversion) is coated with a highly airtight plastic film4 nade of

pol yet hydsis®, cpgeilypropyl Bag, ublyhon: yiayd Cideri de; =or w@notker coateri al .
The tubul ar resin-absorbing material 2 conprises an . unwoven cloth, a
woven clPotvedr Caoibit asi Aghatprastieifg bere 25 amde dfibpal padi dee

pol yester,, po%y ropylene, or the like; a - 9 - woven cloth or a mat using
a glassgﬂﬁﬁér;lgﬁran GRGoVBRTEPBE AL 120 Woreel ¢l idtth whircha timet tobrbini ng t he
plastic fiher and the glass fiber. The thernosetting resin with which the
t ubul ar r|e§§inﬁ-a§8§6 bAgAREE! Al 2 DAL e IR B gHECedanaPebefotor 5
exangle, an _unsat urat ed pol ter . resin, a vinyl ester resin, or an epoxy

resin. P a%hgn??ﬁﬂﬁégggfﬁﬁ}%ﬁfﬁﬁf(ﬁﬁ?%ﬂﬂjaoﬁipﬁé fab@raresin,

reS|n-a%§ogglggog?tgég§%.2 has a curved surface curving in an arc
corresponding to the Curvature of the inner wall of a main pipe

The flange 3 formed on one end of the tubular resin-
absorbing material 2 has a curved surface curving in an arc
corresponding to the curvature of the inner wall of a main pipe

10 30 to be described later (see FIG. 12), sco that the flange 3
can be brought into close contact with the periphery of a
lateral pipe opening in the main pipe. The outside diameter of
the flange 3 is set to be larger than the inside diameter of a
lateral pipe 31 to be described later (see FIG. 12), and the

15 thermosetting resin with which the flange 3 is impregnated is
cured in advance, thereby holding the shape of the flange 3.

The flange 3 may also be formed using a thermoplastic
resin, such as polyvinyl chloride, instead of a thermosetting
resin. In this case, the flange 3 and the tubular resin-

20  absorbing material 2 are joined using an adhesive or the like.

A tubular removable end 6 capable of being removed is
mounted on the other end of the tubular resin-absocrbing
material 2. The removable end 6 comprises a material similar
to that of the plastic film 4, and is connected at the other

25 end tc a coupler 7.



10 30 to be described l|ater (see FIG 12), so that the flange 3 can be
brought into close contact with the periphery of a lateral pipe opening in
the main pipe. The outside dianeter of the flange 3 is set to be |arger
than the inside dianeter of a |ateral pipe 31 to be described |later (see
FIG 12), and the 15 thernosetting resin with which the flange 3 is
i npregnated is cured in advance, thereby holding the shape of the flange

) The flange 3 may al so be forned using a thernoplastic resin,
such as pol yvinyl chloride, instead gé a thernosetting resin. In this
case, the flange 3 and the tubular resin- 20 absorbing material 2 are
j oi ned using an adhesive or the like. A tubul ar renovable end 6
capabl e of bei nglGenBved Bsprpeptediva thevoitherirend ofi sadsechithekar
resi n-absorbing material 2. The renovable end 6 conprises a materi al
si mi | ar 2£adt ﬁagl@? Thetiptasi$ chdinan ifaldnd miosingednéct edpraesshee obher 25
end to a coupler 7. - 10 - FIG 2 is a perspective view show ng
a di sas$enbfedehentPedliare7o tHat headhaaqrdeizcdldl yorpuated &b appeessure
bag to be described |ater. The head collar 70 conprises an upper head

col | ar 7%2fmdel b1t nkt Aladhdh T9vier Aehd d6ear headnaaélar B2needt . ©fThe

upper hea ollar 71 has a curved section 7la curving at the_sane
curﬁ%tu?ggﬁg'thih?rﬁﬁﬁeﬁwﬂ?a fc?#i§?nﬂﬁwﬁﬁspé §0-3Rd FRET£PANGE23 of the

| at er al Ek?e?|'§{”@hgﬁier'a 1. ,An opening section gib i.,s fornmed in the

|
center & Sur Vel CBE i O A OTRE irvediEEctPon 91athay"™ Bt exchanged

SO as tBipe 30 and the flange 3 of the lateral pipe lining material 1.
An opening section 71b is formed in the center of this curved
section 7la. The curved section 7la may be exchanged so as to

10 match the diameter of the main pipe 30.

The curved section 7la is of sufficient area to allow
the flange 3 of the lateral pipe lining material 1 to be
rellably pressed against the periphery of the lateral pipe
opening of the main pipe, and the diameter of the opening

15 section 71b is substantially equal to the inside diameter of
the flange 3. As shown in FIG. 10, the flange 3 of the lateral
pipe lining material 1 is placed on the curved section 7la of
the upper head collar 71, and the lateral pipe lining material
1 can be positioned on the head c¢ollar 70 so that the not-yet-—

20  everted tubular resin-absorbing material 2 except for the
flange 3 passes through a cylindrical section of the lower head
collar 72 to extend downward. A mounting plate 71d is secured
in place to the curved section 7la for mounting the head collar
70 to a work robot to be described later.

25 The lower head collar 72 comprises a rectangular flat



10 match the dianeter of the main pipe 30. The curved section
7la is of sufficient area to allow the flange 3 of the lateral pipe lining
material 1 to be reliably pressed against the periphery of the |ateral
pi pe opening of the main pipe, and the dianeter of the opening 15 section
71b is substantially equal to the inside dianmeter of the flange 3. As
showmn in FIG 10, the flange 3 of the lateral pipe lining material 1 is
pl aced on the curved section 7la of the upper head collar 71, and the
| ateral pipe lining material 1 can_b?lpgsitioned on the head collar 70 so
that the not-yet- 20 everted tubul ar resin-absorbing material 2 except for
the flange 3 passes through a cylindrical section of the |ower head collar
72 to exterdtdowddarand Az nnuht dngepl otdr Fadl isscdour édaicnppkaee to the
curved section 7la for nounting the head collar 70 to a work robot to be
descri b&é&rrager thosThet¢bvef Headced iyl 72acompr ilseseguredt angolacef | at
pedestal 72a and a hollow cylindrical section that passes through the
center GFeERECpedElt aAPOYRECANL | She et iir gl acettiner eksenFhedporti on of
t he cyligdrical section extendj ng above the pedestal 72a in the drawing is
an uppefPEyFi hafi RaPeS-3bct TdNF2h1e £ WY For EloHPEREeRULhGIBEFdly i s a
| o cylindric % section 72c. A hole 72d .is Eprned,in the pedestal 72a to
allo agﬁé‘}géoflofjl %’p%%%eﬂh?kﬁﬁ%ﬁ?ﬁ?nﬁﬁ?%ﬂ?%ﬁ%a ©4OHr &éSsr t28a%f | ui d, such
as conpr.ess iLr, Ls.fed to an andi nber to be described |Jater. A
p|ura|iF§§§§9£§F%%/i%c ol es’' 72e E?Euﬂg?ﬁgﬁﬂﬁﬁ ?ﬁémﬁgdégtgﬁe7@3.e%5%£
out si de7§ba'€8t§£18qu éq?oéjeppt% &é’lﬂansdsréqc%he%r%%thlr%ﬂgh so that a
pressurized fluid, such as compressed air, is fed to an
expanding member to be described later. A plurality of screw
10 Tholes 7Ze are formed in the pedestal 72a.
The outside diameter of the upper cylindrical section
72b is less than the diameter of the cpening section 71b of the
upper head collar 71. The upper cylindrical section 72b can be
passed through the opening section 71b to join the lower head
15 collar 72 to the upper head collar 71 as shown in FIG. 3. A
fixed angle bracket 71c with screw heles is mounted to the
inside of the upper head collar 71 as shown in ¥IG. 4. The
pedestal 72z of the lower head collar 72 and the fixed angle
bracket 7lc are brought into contact, and screwed together
20 using screws 73. This allows the upper head cecllar 71 to be
secured in place to and integrated with the lower head collar
72 to constitute the head collar 70.
FIG. 5 shows an annular tube forming an expanding

member 80. The expanding member 80 comprises a long, annular,

25 elastic material such as rubber, wvinvl, or silicon, and is



72b is less than the diameter of the opening section 71b of the upper head
collar 71. The upper cylindrical section 72b can be passed through the
openi ng section 71b to join the |lower head 15 collar 72 to the upper head
collar 71 as shown in FIG 3. A fixed angle bracket 71c with screw hol es
is nmounted to the inside of the upper head collar 71 as showmn in FIG 4.
The pedestal 72a of the |lower head collar 72 and the fixed angl e bracket
71c are brought into contact, and scremed t oget her 20 using screws 73.
This allows the upper head collar éo be secured in place to and
integrated with the | ower head colla} 72 to constitute the head collar 70.
FIG 5 shows an annul ar tube form ng an expandi ng nenber 80. The expandi ng
nmenber 80reefApinsesan dumglaanshdeer a5hehastine ATEtebi aly Bacheascalbper,
vinyl, or silicon, and is - 12 - formed into an annul ar shape as shown in
FIG 5 H?lﬁéﬂﬁeprcbpﬁ?lmﬁﬂhﬁﬁ@ @rdhondi ng bot h ends. A flexible
hose 81 is hernetically mounted on the expanding nenber 80 and is used to
feed thereto a é%é%@ﬁ#%%édhgsﬁl@ﬂdl§u%ﬁr%%t%FQkﬁﬁnmﬁﬂﬂﬁﬁdg@@ (ther exanpl e,
conpr essed alr% or ali |d under pressure. Wen a fluid is fed to the

i nt er i oF*BB& ORIt HE exbal %fﬁgimﬁﬂﬁﬁ@%dxiHF@@Qﬁhﬁﬁétﬁo§e98§55¥ﬁbz%&pand|ng
me r % andg in a round anqﬁlar SG%’e The _di nensi ons of the

expa 8 nBer" 8d° at " T SH’ % zﬁaﬁun 11§X§QﬁéﬁdlﬁﬁmPBeas?ﬁu%Hrhﬁﬁﬁlar
shape h i de dlaneter t her bst ant i eq to the dianeter
of the %pgngngasec? o 716t t h %#%ﬁg'&Blgﬁg 79, %Eﬁel?5%¥%ﬁf

O et cEphng ety SuBpRILATLALY, Sl o i Ul dead gLt of the
expanding member 80 expands in a round annular shape. The
dimensions of the expanding member 80 are set so that upon

10 expanding to a round annular shape, the outside diameter
thereof is substantially egual to the diameter of the opening
section 71lb c¢f the upper head collar 71, the inside diameter
thereof is substantially egual to the outside diameter of the
upper cylindrical section 72b of the lower head collar 72, and

15 the height thereof is substantially equal to the height of the
upper cylindrical section 72b.

Because a fluid 1s fed to the expanding member 8¢
under pressure, there is a risk that the material of the
expanding member will burst. Therefore, as shown in FIG. 6,

20  the entire expanding member 80 is covered by a protective cover
82 made of a fiber, such as cashmere, silk, Nylon, or rayon, or
a stretch-resistant material such as silicon, polyethylene, or
polyurethane. The expanding member 80 is covered, for example,
by sewing or bonding an upper portion 82a and a lower portion

25 82b of the two-ply protective cover 82 in the form of a sheet.



15 the height thereof is substantially equal to the height of the upper
cylindrical section 72b. Because a fluid is fed to the expandi ng
menber 80 under pressure, there is a risk that the material of the
expandi ng nmenber will burst. Therefore, as shown in FIG 6, 20 the entire
expandi ng nmenber 80 is covered by a protective cover 82 nade of a fiber,
such as cashnere, silk, Nylon, or rayon, or a stretch-resistant nateri al
such as silicon, polyethylene, or polyurethane. The expandi ng nenber 80 is
covered, for exanple, by sewing or b Eding an upper portion 82a and a

| ower portion 25 82b of the two-ply otective cover 82 in the formof a
sheet. - 13 - This protective cover 82 protects the expandi ng nenber 80
so that Thhe embitretéxpandiag #enbhest SO dags nofoexpandnkapef-ago Jhe
expandi ng nmenber 80 is shown without the protective cover 82 to avoid

over conphRgathagenhert ot Xpwidgn gl reswogs . 8 6 The sexpandixpgnaoenber £89. i s
mounted on the head collar 70 as shown in FIGS. 7 to 9. First,
as showAlPneEPERdngt hemespatdli vy Freamrervighichds taer pundeahnuk acosdape
retained_in a state where no pressurized fluid is fed to the expanding
menber 86. “ThBVekPaRur hgeehbert To goig £ Puevsnat Reawppes-cyl i ndri cal
section 72b of the | ower head collar 72, and the hose 81 is passed through
the hole 72d forfEd FR2IHETBeBREPRF 99als WeHR RS prieddw itead £Pdildrf ed,

t he insggeadiage&er.of {Q% e?panQ%ng menber 80 is slightly larger than the
out si de ' di aret&r"df ¥ ne Upper &1 ndrical section 72b. 15Therefore, when
the expanding n%q?%%’8g5i§h8%£ EH %ﬂg.uPPe{he expanding member 80 has
a round annular shape retained in a state ﬁhere ne pressurized
fluid is fed to the expanding member 80. The expanding member
10 80 i1s put on the upper cylindrical section 72b of the lower
head collar 72, and the hose 81 is passed through the hole 72d
formed in the pedestal 72a. With no pressurized fluid fed, the
inside diameter of the expanding member 80 is slightly larger
than the outside diameter of the upper cylindrical section 72b.
15 Therefore, when the expanding member 80 is put on the upper
cylindrical section 72b, it sits on the pedestal 72a of the
lower head cocllar 72 as shown in FIG. Ba.
Next, the expanding member 80 is passed through the
opening section 71b of the upper head collar 71, and the upper
20 head collar 71 and the lower head collar 72 are joined as shown
in FIG. 4 using the screws 73. Because the outside diameter of
the expanding member 80 is slightly smaller than the diameter
of the opening section 71b of the upper head collar 71 when no

pressurized fluid i1s fed thereto, the expanding member 80, as

25 shown in FIG. 8b, fits into a gap between the opening section



cylindrical section 72b, it sits on the pedestal 72a of the |ower head
collar 72 as shown in FIG 8a. Next, the expanding nenber 80 is
passed t hrough the opening section 71b of the upper head collar 71, and

t he upper 20 head collar 71 and the |ower head collar 72 are joined as
shown in FIG 4 using the screws 73. Because the outside dianeter of the
expandi ng nenber 80 is slightly smaller than the dianeter of the opening
section 71b of the upper head collar 71 when no pressurized fluid is fed
t hereto, the expanding nenber 80, as,25 shown in FIG 8b, fits into a gap
bet ween the opening section - 14 - 71b of the upper head collar 71 and
the upper cylindrical section 72b of the | ower head collar 72.

FI G 9 pébspécthvehypshomsat heckkpandl repdrenizenp8@ri ngtlabhbedcen t he head
collar 70 when viewed from bel ow. 5After the expandi ng nenber 80 has been
i nst al | 86°6a°PhéZheal tbk| 4pWg0, hadre 99lamge 72.0of the lateral pipe lining
material 1 is laid over the curved section 7la of the upper head collar 71
as shown in FI GFIf0, “aRgrepechémeeverteds port i o atdire naghgran0

resin-absorbhig material 2 is inserted into the 10 cylindrical sections
72b and *P8EEEEN8Y | buerfRadc ot ar’ 7S FdsiEoh reRePRAPErF al  pi pe

i ni mat eri al on e head collar 70. During the positiagning of the
Iaté?gl pi pe Iiﬁ%ﬁﬁrnéggr?ﬁpaTglPﬂem%V??ﬁdﬁéd%gs§¥%¥$dﬁ“¢?&l§9 PRe | ower

IR N Res S R MO RER: ST RTAE St
material 1 is laid over the curved section 7la of the upper
head collar 71 as shéwn in FIG. 10, and the non-everted portion
of the tubular resin-absorbing material 2 is inserted into the

10 cylindrical sections 72b and 72c¢ of the lower head collar 72 to
pesition the lateral pipe lining material 1 on the head collar
70. During the positicning of the lateral pipe lining material
1, the cyiindrical section 72b of the lower head collar 72 on
which the expanding member 80 is mounted is located at an area
15 near the flange of the lateral pipe lining material.

When no pressurized fluid is fed to the expanding
member 80, a gap S1 is formed between the inner circumferential
surface near the flange 3 of the lateral pipe lining material 1
and the outer circumferential surface of the expanding member

20 80, and a gap S2 is formed between the outer circumferential
surface of the upper cylindrical section 72b of the lower head
collar 72 and the inner circumferential surface of the
expanding member 80. Therefore, the head ccllar 70 and the
tateral pipe lining material 1 are not hermetically connected.

25 When a pressurized fluid is fed to the expanding member 80



When no pressurized fluid is fed to the expanding nenber 80, a gap Si is
formed between the inner circunferential surface near the flange 3 of the
| ateral pipe lining material 1 and the outer circunferential surface of
t he expandi ng nenber 20 80, and a gap S2 is fornmed between the outer
circunferential surface of the upper cylindrical section 72b of the | ower
head collar 72 and the inner circunferential surface of the expandi ng
menber 80. Therefore, the head collar 70 and the | ateral pipe |ining
material | are not hernetically connected. 25 When a pressurized fluid is
fed to the expandi ng nmenber 80 - 157= through the hose 81, however, the
expandi ng nenber 80 expands to elimnate the gaps Si and 52 as shown in
FIG 1lthFeasgpr éssuhpzedSil uhdwesef edtii® ddmmmekpandiengemefberxBOnantil a
hernmetic seal is achieved between the inner circunferential 5 surface S3
near théof eanfénatef thaesdmas ef bl apid p&2 |d5isipwratier iFdlG-114nd The outer
circunferential surface of the expanding nenber 80, and until a hernetic
seal isPiERPEVed Befweth theldtitler ©1F cutfaEldms glenbgrf §0euslidf at he upper
cylindrical section 72b and the inner circunferential surface 10 of the
expandi RGTHENDEr SBBL 15 achleveqhgsween ffip faneRow fgWtacratetal pipe is
ILne? using the_Lateral pipe lini terial 1 shown in FIG 1
The atéFﬁ%aBFpé IPﬁ?ﬂgtﬁétg%?%ﬁeggi ﬁ§§?ﬁﬁﬁﬁ%&loﬁlPﬁelHBéagcolIar 70
wi th th%a%ég?gglﬁgaﬂgnyﬁg é%ké%s%¥¥%¥%ferential surface of the
expanding member 80, and until a hermetic seal is achieved
between the outer circumferential surface $4 of the upper
cylindrical section 72b and the inner circumferential surface
10 of the expanding member 8§0.
FIGS. 12 and 13 show how a lateral pipe is lined using
the lateral pipe lining material 1 shown in FIG. 1.
The lateral pipe lining material 1 is positioned cn
the head collar 70 with the expanding member 80 disposed
15 therebetween, as described earlier. The flange 3 of the
lateral pipe lining material 1 comes into close contact with
the curved section 71a of the upper head collar 71, and the
non-everted pertion of the material passes through the head
cellar 70 and is stored inside a pressure bag 43. The
20 cylindrical section 72¢ of the head collar 70 is inserted into
one end of the pressure bag 43 and is hermetically mounted
therecn. The open end of the pressure bag 43 opposite the head
collar 70 is hermetically closed by a cap 52.

A TV camera 46 for monitoring processes is arranged in

25 the upper part of a work robot 42. Tow ropes 47, 48 extending



15 therebetween, as described earlier. The flange 3 of the lateral pipe
lining material 1 conmes into close contact with the curved section 7la of
t he upper head collar 71, and the non-everted portion of the material
passes through the head collar 70 and is stored inside a pressure bag 43.
The 20 cylindrical section 72c of the head collar 70 is inserted into one
end of the pressure bag 43 and is hernetically nounted thereon. The open
end of the pressure bag 43 opposite the head collar 70 is hernetically

cl osed by a cap 52. _A;IV_canmera 46 for nonitoring processes
is arranged in 25 the upper part of a work robot 42. Tow ropes 47, 48
extendin - 16 - above ground are provided in front and in back of the
wor Kk roﬁg’lomZgrq?Hédt BNE riopevidyd ¥s Brentpuiedn bavdvert hbepreskure bag 43
and both the head collar 70 and the |ateral pipe lining material 1 nounted
t her eonTGREEI 4€he EBft BFYW oFORMR £{d i HirdkaalPE losc tticoAevE2bhandr#2eundé t he
head col | ar go substantially coincide wth the axial center of the |ateral
pi pe 31°39 43 ancd beha Wt KNeHhotouR T s/ C M dlced 2d6rehaPiPesl heauo 44
noves back and.forth in directions a and.b (up and down) in FIG 12, and
rot at es CFSEFE) gr%ﬂﬁﬂt%ﬁ PR P Exi s d¥ SHOWRThY Tt he=16YatPERical Si nce
t he hea | ar i s pounted. on a.distal .end rt of the.head 44 of the
worﬁpro%8§95§§ﬁs?%% The ntﬁnﬁ?ré;?ﬂ%ﬁ%é'ff&ﬁj?hg%héﬁgsE8PFé?f$@ and the

| at er al .pi pe- Lini Il 1 di ed- ther e int same nmanner in
conj unc??%ﬁg\%m&téh%%%}&/gﬁge%té%ajt hcceiérﬁtgeg% 0%4 1!l%lnet e&lPSng?a, b, 15 and c.

Moving the headTﬁg_%Brﬁngogggp4?r%g?%$%€gg&fgarggu¥ﬁgg Qus, the sfl,ange 3 of

the lateral pipe lining materia
moves back and forth in directions a and b {(up and down) in FIG.

o o

12, and rotates (rolls) around on the pipe axis as shown by the

10 arrow c. Since the head collar 70 is mounted on a distal end
part of the head 44 of the work robot 42 using the mounting
plate 71d, the head collar 70 and the lateral pipe lining
material 1 disposed thereon move in the same manner in
conjunction with movement of the head 44 in the directions a, b,

15 and c. Moving the head 44 up and down or rolling the head
allows the flange 3 of the lateral pipe lining material 1 to be
brought intec close contact with the periphery of the lateral
pipe opening of the main pipe 30. FIG. 12 shows this state.

A tow rope 40 and a hot water hose 41 that are

20 connected to the cap 52 are joined to the coupler 7 mounted on
the removable end 6 of the lateral pipe lining material 1. The
hot water hose 41 is passed through the cap 52 outside the
pressure bag 43 and led to a valve 53. Hot water (heating
medium} is fed to the hot water hose 41 by a hot water pump 54

25 from & hot water tank 55 heated by a heat source {(not shown).



brought into close contact with the periphery of the | ateral pipe opening
of the main pipe 30. FIG 12 shows this state. A tow rope 40 and a hot

wat er hose 41 that are 20 connected to the cap 52 are joined to the
coupler 7 mounted on the renovable end 6 of the |ateral pipe lining
material 1. The hot water hose 41 is passed through the cap 52 outside the
pressure bag 43 and led to a valve 53. Hot water (heating nedium is fed
to the hot water hose 41 by a hot water punp 54 25 froma hot water tank

55 heated by a heat source not showni - 17 - Hot water inside the
pressure bag 43 is returned to the hot water tank 55 through a drain hose
56 and a val ve 57. A hose 59 is connected at one end to the cap

52 and &Pttt Hetérhérsedd viha preadwes 6Ra ¢ 3 iconprtessed op ahpunpt
S5(pressurized fluid source) 61 above ground. The hose 59 branches m dway
to conn&étevi a2Rkvabvenee el a Woxe 68 1thatt iadcenveévedSfeo the hose 81 of
t he expandi ng nenmber 80 (not shown in FIG 12). Adjusting the valve 66

all ows a pressurfy 2845 Pdi d5sGERNEOLEE 2bnpResyed & rther @H iSquiracunder

pressure.to fed at a predeternined pressure fromthe pressurized fluid
sour ce glllet 895% EXpahti ny Y}%]:?Bee:g%dio V&P E S5P&s 8tir PzBE™Pl uid is fed,

e ePIoARg, TErb D £XPatS ol NI, ChgUherenyial surface
branches midway to connect via a valve 66 to a hose 65 that is
connected to the hose 81 of the expanding member 80 (not shown
in FIG. 12).

Adjusting the valve 66 allows a pressurized fluid such

10 as compressed air or a ligquid under pressure to be fed at a
predetermined pressure from the pressurized fluid source 61 to
the expanding member 80. When the pressurized fluid is fed,
the expanding member 80 expands so that the outer
circumferential surface of the expanding member 80 comes into

15 close contact with the inner circumferential surface S3 of the
flange 3, and the inner circumferential surface of the
expanding member 80 comes into close contact with the outer
circumferential surface S$4 of the cylindrical section of the
head collar as shown in FIG. 11. Expanding the expanding

20 member 80 in this way allows the lateral pipe lining material 1
to be hermetically connected to the head collar 70. Since the
head collar 70 is hermetically connected to the pressure bag 43,
a hermetically sealed space is formed inside the pressure bag
43,

25 After the expanding member 80 has been expanded as



15 close contact with the inner circunferential surface S3 of the flange
3, and the inner circunferential surface of the expandi ng nenber 80 cones
into close contact with the outer circunferential surface 54 of the
cylindrical section of the head collar as shown in FIG 11. Expanding the
expandi ng 20 nenber 80 in this way allows the lateral pipe lining material
1 to be hernetically connected to the head collar 70. Since the head
collar 70 is hernetically connected to the pressure bag 43, a hernetically
seal ed space is forned inside the presgsure bag 43. 25After the expanding
menber 80 has been expanded as - 18 - descri bed above, a pressurized
fluid is fed into the pressure bag 43 through the hose 59 and the val ve 60
from t hélegeadbarni abdvel uk dosesseri 5dd Thel priesSied Zedof lthiedpirssprevent ed
fromleaking fromthe area where the lateral pipe 5 lining material 1 is
connect§@9tg3tﬁ€fﬁééﬂ Ebe| ApsT059 hend | heheratsts &l Ifroootinect ed to the
pressure bag 43. This allows the |ateral pipe lining material 1 to be
reIiabI?r§§gPFéaeﬁyf%%éde%%?%?%nG%reé%ﬂﬁG?Rﬁsﬁqﬂézﬁﬁe§§uﬂﬁzéé flui d shown
by the arrow in FLG 11 and successively inserted upward into the |atera
10 pi pePgEvented Iromweakinar 1Ty Hid daiserticd§ (the Lateral pipe |ining
material.l.into the.lateral pipe 31 |s conpleted, as shown in FIG 13, the
Far i a0) RRFRG Ao br T2 SR e T e o Ry doast Ceie P Ay that 1t

| at er al 6Fpe_ ( _
el curt ceenbtaLasul 368 0L Loy L ey 3l e Skt 1S Omten 1 L fed
seal ed $pace,1 THE P LESUIL 28 LI M 1 6 be reliably everted by the
eversion pressure of the pressurized fluid shown by the arrow
in FIG. 11 and successively inserted upward into the lateral
10  pipe 31.
When everting and inserting the lateral pipe lining
material 1 into the lateral pipe 31 is completed, as shown in
FIG. 13, the lateral pipe lining material 1 is pressed against
the inner circumferential surface of the lateral pipe 31. Hot
15 water is then fed from the end of the hot water hose 41 to fill
inside the hermetically sealed space. The pressurized fluid
inside the hermetically sealed space is released through a
drain hose 62 into the atmosphere, and the hot water heats and
cures the thermosetting resin impregnated in the tubular resin-
20 absorbing material 2 of the lateral pipe lining material 1.
When the resin impregnated in the tubular resin-
absorbing material 2 is cured, the hot water is drained from
the hermetically scaled space through the drain hose 56 and
returned to the hot water tank 55. The valve 66 is then closed

25 to cut off feeding the pressurized fluid to the expanding



inside the hernetically seal ed space is released through a drain hose 62
into the atnosphere, and the hot water heats and cures the thernosetting
resin inpregnated in the tubular resin- 20 absorbing material 2 of the

| ateral pipe lining material 1. When the resin inpregnated in

t he tubul ar resin-absorbing material 2 is cured, the hot water is drained
from the hernetically seal ed space through the drain hose 56 and returned
to the hot water tank 55. The valve 66 is then closed 25 to cut off
feeding the pressurized fluid to the,;gxpanding - 19 - menber 80, thus

| owering the pressure to shrink the expandi ng nenber 80. Next ,
the head 44 of the work robot 42 is lowered in arrow direction b in the

dr awi ngTeak@rt €, hehds cobvaring sl 1Bredm:ex pandihrg nienber e8Paadéng
separated fromthe lateral pipe lining material 1. The tow rope 40 is
pul | ed f6™PR&E PEft in FIG 13. This causes the rempvable end 6, the hot
wat er hose 41, and the like to be pulled in the sane direction for renoval
fromthe Iaterale&ﬁpetpﬁnhﬁédnéﬁeP?thﬁ WD e Rl Id 4 oot @B redhdnpr essur e
bag 43, _the t he expandi ng menber 80, and the like are

r enoved FF8H1§ﬁ§?851?%2bnh?nt$?ﬁ%I%WFHQQ Ch§hﬁh§eﬁﬁn§P1éPFcuﬁf%?%nt|a

f f th I d t t b b bi
oat o arts. SIERRANEL e hbf o 1l S b Seantr nééﬁé%%é?péﬁé.é”g
expandeqlngggnﬂg£§£i§%rfunffﬁ ”§m9| urf ce of he ex agg nber comes

into close contac h the inner ci cunferenplaﬂ gur el?lange of

the lateral pipe bining.mmierial..and4he loner, creutergn é@lhgurface of

t he expandi ng nenb COmes
41, and the like to be pulled in the same direction for remowval

from the lateral pipe lining material 1.

i0 The work robot 42, the pressure bag 43, the head
collar 70, the expanding member 80, and the like are removed
from inside the main pipe 30, leaving the inner circumferential
surface of the lateral pipe 31 lined with the tubular resin-
absorbing material 2.

15 As described earlier, when the expanding member 80 is
expanded, the outer circumferential surface of the expanding
member comes into close contact with the inner circumferential
surface cof the flange of the lateral pipe lining material, and
the inner circumferential surface of the expanding member comes

20 into close contact with the outer circumferential surface of
the cylindrical section of the head collar 70. A&As a result,
the lateral pipe lining material 1 and the head collar 70 are
hermetically connected, and the pressurized fluid cannot leak
from the area where the lateral pipe lining material 1 is

2h connected to the head collar 70. Therefore, the lateral pipe



20 into close contact wth the outer circunferential surface of the
cylindrical section of the head collar 70. As a result, the lateral pipe
lining material 1 and the head collar 70 are hernetically connected, and
the pressurized fluid cannot |eak fromthe area where the |l ateral pipe
lining material 1 is 25 connected to the head collar 70. Therefore, the
| ateral pipe - 20 - lining material 1 is reliably everted and inserted
into the lateral pipe 31. The expandi ng nenber 80, as shown in
FIGS. 10 and 11, is an expanding ne r_that is wide in the direction in
which 5 the cylindrical section of thée head collar extends (correspondi ng
to the height Hin FIG 11). Therefore, when expanded, the expanding
menber 8@ntpghibpyetdnt abtss wehially cdvatiedurer ioisecurfieienti ahesurf ace
S4 of the cylindrical section projecting fromthe curved section of the
head colP&FT2anBiB® €1 ghtly contacts with a wide range of the inner

circunferential surface 53 near the flange 3 of the |lateral pipe |ining
material 1. As & FeSHPENIanPalgBPEBnEact 2arg s it i@, litherdaditng the

airtightne of the. area ere the |ateral pi lining material 1 is
cgnnggtéa ?% ?ﬁ@aﬂg %gd%ﬁ$%%r7%ﬂa35¥ﬁG@Fﬁiigb%§e1§l§ﬁgﬁﬁﬁﬁo%HeWh%ﬁ%odinent

f di nber._The ' f _thi di t i

Commbs ol 81 4T ANE CRE ot U D01 RALe (E 4 FeUl4F P CEr08s. soction. The

t ube 90 i : eri.al.as t di 80 d nd

many LA R EP SSE Lot AL WS 7D ‘bath artier af oundSRE gt | AdF T cal
ti th : Y/ d t 9

pacsed ERTGIRCL e hol & F0 01 ‘TR Pedasial T34, “and a-pr eesur ¥ cec T | ui ¢

can be tgd Hnhostt ol Sceith Q0% i aihes BiNer end of thhe {ubg, 90 L Nof.shoyn) is

0 : C
cl osed. When no pressurized fluid is fed to the tubée
projecting from the curved section of the head collar, and

10 tightly contacts with a wide range of the inner circumferential
surface 53 near the flange 3 of the lateral pipe lining
material 1. As a result, a large contact area is created,
increasing the airtightness of the area where the lateral pipe
iining material 1 is connected to the head collar 70.

15 FIGS. 14 and 15 show ancther embodiment of an
expanding member. The expanding member of this embodiment is
composed ¢f a long thin tube 90 that is c¢ircular 1n cross
section. The tube 90 is made of the same material as the
expanding member 80, and wound many times in close contact with

20 each other arcund the cylindrical section 72b of the lower head
collar 72. ©One end 90a of the tube 90 is passed through the
hole 72d of the pedestal 72a, and a pressurized fluid can be
fed from this end 90a. The other end of the tube 90 (not
shown} is closed. When no pressurized fluid i1s fed to the tube

25 90, a gap is formed belween the inner circumferential surface



25 90, a gap is fornmed between the inner circunferential surface - 21 -
near the flange 3 of the lateral pipe lining material 1 and the tube 90,
and between the outer circunferential surface of the cylindrical section
of the head collar 72b and the tube 90. Wen pressurized fluid is fed to
t he tube 90, however, the tube 5 90 expands in cross section and cones
into close contact with the inner circunferential surface 33 near the
flange 3 and with the outer circunferential surface 34 of the cylindrical
section 72b as shown in FIG 15. The.,tube 90 expands circularly in cross
section and contacts with the surfaces 33 and $4 linearly. 10Therefore,
the tube 90 has |l ess of a close-contact effect than the w de expandi ng
menber 8@2rbGhewlappiag3thé tubel@0er@hypiveresidary imadeeasé fhend the

cl ose-contact effect, providing a conparable effect to the expandi ng
nmenber 8GPeTRE t 6B Rayvpref eFabbytde wotridnisraniiElplsarifager $Z( kanay
tinmes) around all 15 of the cylindrical section projectin% fromthe curved
secti on ¥ 1PHEIREAdSEEF Al Ph BheIhe1D Thkrdaselt keccltbseTubat 36t ef fect .

The head. collar is described as c rising an upper head collar having a
cur ved g@@?iBHeﬁﬁHréZ?%mgqu%aﬁsG%gEaFO tie tube B0, however, the tube

5 80 expands in cross section and comes into close contact with
the inner circumferential surface S$3 near the flange 3 and with
the outer circumferential surface S4 of the cylindrical section
12b as shown in FIG. 15. The tube 90 expands circularly in
cross section and contacts with the surfaces S$3 and S4 linearly.

10 Therefore, the tube 90 has less of a close-contact effect than
the wide expanding member 80, but wrapping the tube S0 many
times can increase the close-contact effect, providing a
comparable effect to the expanding member 80. The tube may
preferably be wound in multiple layers (many times) around all

15 of the cylindrical section projecting from the curved section
of the head collar in order to increase the clese-contact
effect.

The head collar is described as comprising an'upper
head ceollar having a curved section and a lower head collar

20 formed with a c¢ylindrical section, and the upper head ccllar
and the lower head ccllar are joined. However, the head collar

may be a unified head collar that does not separate.



20 formed with a cylindrical section, and the upper head collar and the

| ower head collar are joined. However, the head collar may be a unified
head col |l ar that does not separate. - 22 - Wat Is Cainmed Is:

1. Alateral pipe lining nethod in which a flange fornmed on one end of a
| ateral pipe lining material conposed of a flexible tubular

resi n-absorbing material inpregnated with a curable resin is brought into
cl ose contact with the periphery of a |ateral pipe opening of a main pipe,
and eversion pressure is applied to é?e_lateral pipe lining mterial to
evert and insert the lateral pipe |ihing material into a lateral pipe to
line the inner circunferential wall thereof, conprising: 10Opreparing a
head col | ar havithgtaleuEvedmsdctson and a cylindrical section projecting
fromthe curved section and having a smaller outside dianeter than the

i nsi de di anet er lof fhéaifingerspet hening arelihgsi & Michg amateénpal ;
nnuntin% to the outer circunferential surface of the 15 cylindrical

sect i onTBFMERehedt c1d HT h EXHitdi A PRenber Peapabredf eXpaptRhg by
feeding a_pressurized fluid thereto, the lateral pipe |ining material

bei ng iﬁsﬁg?ﬁlﬂi’%nt%%l%a%e%]dﬁ SEFHHal T RE By F—'ﬁ@F?%&‘Ft%%c‘H% of the

hea collgr Eo m@ich Ih%yex q?hﬁﬂﬁg%: er ks ggggt%gthstﬁgcaégg Hg%hin t he
20 f1ange dP the T H! el iﬁéﬁ? iy et 8l petiphery

of a lateral pipe opening of a main pipe, and eversion pressure

is applied to the lateral pipe lining material to evert and

insert the lateral pipe lihing material into a lateral pipe to

line the inner circumferential wall therecf, comprising:

10 preparing a head collar having a curved section and a
cylindrical section projecting from the curved section and
having a smaller outside diameter than the inside diameter of
the flange of the lateral pipe lining material;

mcecunting te the outer circumferential surface of the

15 cylindrical section of the head ccllar an expanding member
capable of expanding by feeding a pressurized fluid thereto,
the  lateral pipe lining material being installed on the head
collar so that the c¢vlindrical section of the head collar to
which the expanding member is mounted is located within the

20 flange of the lateral pipe lining material;

expanding the expanding member so that the outer
circumferential surface of the expanding member comes into

close contact with the inner cilrcumferential surface near the

@

flange and the inner circumferential surface of the expanding

25 member comes into close contact with the outer circumferential



expandi ng the expandi ng nenber so that the outer circunferential surface
of the expandi ng nenber cones into close contact with the inner
circunferential surface near the flange and the inner circunferenti al
surface of the expanding 25 nmenber cones into close contact with the outer

circunferential - 23 - surface of the cylindrical section of the head
collar; and everting and inserting the lateral pipe |lining
material into the lateral pipe with the expandi ng nenber expanded to |line
the lateral pipe with the lateral pi lining 5 material. 2. A

| ateral pipe lining nethod according to claiml1, wherein the expandi ng
menber is wide in the direction in which the cylindrical section of the
head coFrafaextehdshe apidl 1rdgecanargr g tdfghtley headt aet Lakt hand
substantially all of the 10 cylindrical section projecting fromthe curved
section of the RE&ETEBP| arcwhBhet henexpahdi He Trentrers & i8pgnded.

3. Alateral  pipe lining nmethod according to any one of preceding clains,

wher ei n"Ehe*expahdt hg-Henbere it dowst &t Fn tifoFEPB) a2 Pr BE8etT ve cover.
L4 A Lakeralaplpe Lining. neLlod acorng, o, anone. o  prece g
5 material.

2. A laterzl pipe lining method according to claim 1,
wherein the expanding member is wide in the direction in which
the cylindrical section of the head collar extends, and large
enough te tightly contact with substantially all of the

10 cylindrical section projecting from the curved section of the
head collar when the expanding member is expanded.

3. A lateral pipe lining method accecrding to any one
of preceding claims, wherein the expanding member is covered in
whole by a protective cover,

15 4. A lateral pipe lining method according to any one
of preceding claims, wherein the expanding member is a thin and
long tube that is circular in cross section and is wound in
multiple lavers around the cyvlindrical section of the head
collar.

20 5. A lateral pipe lining method according to claim 4,
wherein the tube is wound around all of the cylindrical section
projecting from the curved section of the head collar.

6. A lateral pipe lining method according to any one
of preceding claims, wherein a pressurized fluid for expanding

25  the expanding member is fed from the same pressurized £luid



| ong tube that is circular in cross section and is wound in nmultiple

| ayers around the cylindrical section of the head collar. 20S. A lateral
pi pe lining method according to claim4, wherein the tube is wound around
all of the cylindrical section projecting fromthe curved section of the

head col |l ar. 6. Alateral pipe lining nethod according to any
one of preceding clains, wherein a pressurized fluid for expanding 25 the
expandi ng nenber is fed fromthe sanme pressurized fluid - 24 - source as

the pressurized fluid for everting the lateral pipe lining material.

7. Alateral pipe |ining nethod according to any one of preceding clains,
wherein the pressurized fluid is a 5 conpressed gas or a |iquid under
pressur @ource as the pregduticred Pipe Ifom syersiRedthecorbemyl toly one
of preceding clainms, wherein the head collar conprises an upper head
col | ar havihg BRewF\Ved section and a | ower head collar forned with a
cylindrical section, and the upper_head collar 10 and the | ower head

collar are joinéd sh tREECEhEP T i hth 10AIPSE] GFGFHERE FEWEFY 838 col | ar

roj fromth rv ion of th r_h | | ar,
proj ect gf pgecédlengcuclaeiqnss,ecv\gheoreJ_% t&leep%%ps%urlggg %Qul is a

5 compressed gas or a licguid under pressure.

8. A lateral pipe lining method acceording to any one
of preceding claims, wherein the head collar comprises an upper
head cellar having a curved section and a lower head collar
formed with a cylindrical section, and the upper head collar

10 and the lower head collar are joined sco that the cylindrical
gsection of the lower head collar prcejects from the curved
section of the upper head collar.

9. A lateral pipe lining apparatus in which a flange
formed on cne end of a lateral pipe lining material composed cf

15 a flexible tubular resin-absorbing material impregnated with a
curable resin is brought intc close contact with the periphery
of a lateral pipe opening of a main pipe, and eversion pressure
is applied to the lateral pipe lining material to evert and
insert the lateral pipe lining material intc a lateral pipe to

20 line the inner circumferential wall thereof, the apparatus
comprising:

A head collar having a curved section and a
cylindrical section projecting from the curved section so that
the outside diameter thereof i1s less than the inside diameter

25 of the flange of the lateral pipe lining material;



9. Alateral pipe lining apparatus in which a flange forned on one end of
a lateral pipe lining material conposed of 15 a fl exible tubul ar

resi n-absorbing material inpregnated with a curable resin is brought into
cl ose contact with the periphery of a |ateral pipe opening of a main pipe,
and eversion pressure is applied to the lateral pipe lining material to
evert and insert the lateral pipe lining material into a lateral pipe to
20 line the inner circunferential wall thereof, the apparatus conpri sing:
A head col lar having a curved sectiofp and a cylindrical section
projecting fromthe curved section so that the outside dianeter thereof is
| ess than the inside dianeter 25 of the flange of the lateral pipe lining
material; - 252n anrerpandi hgilpenberunpithtted e éedut er circunferenti al
surface of the cylindrical section of the head collar, the_expandin

menber BeragEaBRbT e bfSWERHiRliHg B FoddPAgiadpr 88sur P2 el f Hif dﬁ%fh?gr eto,
t he Iatergl pipe lining 5 material being installed_on the heag%gollar SO
that th8°eyRT ndrie X T6h HMhHe éé‘% EEPEAN©t 8EWRFRAPEHET 5pandi ng

rerer SRS £ 3. geatsd SN, e L a0ge gL £bey! aleral pipe 11 no
"ol et | KB, 40 Mt o anc 1N o S 8RR BeMgyesbedapertion of the
cylindrical section of the head collar to which the expanding
member is mounted is located within the flange of the lateral
pipe lining material;
a pressure bag to which the head coleor is hermetically
10 mounted and which stores a non-everted porticon of the lateral
pipe lining material; and
a work robot for guiding the pressure bag so that the
flange of the lateral pipe lining material is brought into
close contact with the periphery of the lateral pipe opening of
15 the main pipe,
wherein the expanding member is caused to expand so
that the outer circumferential surface of the expanding member
comes into close contact with the inner circumferential surface
near the flange, and the inner circumferential surface of the
20 expanding member comes into close contact with the outer
circumferential surface of the cylindrical section of the head
collar, and
the lateral pipe lining material within the pressure
bag is everted and inserted into the lateral pilpe with the

25 expanding member expanded to line the lateral pipe with the



a work robot for guiding the pressure bag so that the flange of the

| ateral pipe lining material is brought into close contact wth the

peri phery of the lateral pipe opening of 15 the main pipe,

wherei n the expanding nenber is caused to expand so that the outer
circunferential surface of the expandi ng nenber cones into close contact
with the inner circunferential surface near the flange, and the inner
circunferential surface of the 20 expandi ng nmenber comes into cl ose
contact with the outer circunferentigl surface of the cylindrical section
of the head collar, and the lateral pipe lining material within the

pressure bag is everted and inserted into the lateral pipe with the
25 expahdtfAgahepber bXpargiethieridine the lateral pipe with the - 26 -
| ateral pipe lining nmaterial. 10. A lateral pipe lining

appar at us accor di‘ng folBFarad oPifet 8l nY PRGN G TEREES i wi de in
the direction_in which the cylindrjical sectign of the head coll ar extends,

5 and | arg§éTefoutfReTo 1 i gt I ROHHDE RAMF s ds At afl §al fFrprc it

cyLind g2 SEEL LoD REPI PRI Trom Lhe Guryed, 386l Ln. oL, Lhe hepd col o
e TERSCALYS 26500000 2T 205 Ss T sl adBelg £10 obe

the cylindrical section projecting from the curved section of

the head collar when the expanding member is expanded.

11. A lateral pipe lining apparatus according to any
one of claims 9 to 10, wherein the expanding member is covered

10 in whole by a protective cover.

12. A lateral pipe lining apparatus according to any
one of claims 9 to 11, wherein the expanding member is a thin
and long tube that is circular in ¢ross section and is wound in
multiple iayers around the cylindrical section of the head

15 collar.

13. A lateral pipe lining apparatus according to
claim 12, wherein the tube 1is wound around all of the
cvlindrical secticon projecting from the curved section of the
head ccllar.

20 14. A lateral pipe lining apparatus according to any
one of c¢laims 9 to 13, wherein a pressurized fluid for
expanding the expanding member is fed from the same pressurized
fluid source as the pressurized fluid for everting the lateral
pipe lining material.

25 15. A lateral pipe lining apparatus according to any



12. A lateral pipe |ining apparatus according to any one of clainms 9 to
11, wherein the expanding nenber is a thin and | ong tube that is circular
in cross section and is wound in nmultiple layers around the cylindrical
section of the head 15coll ar. 13. A lateral pipe lining
apparatus according to claim 12, wherein the tube is wound around all of
the cylindrical section projecting fromthe curved section of the head
collar. 2014. A lateral pipe lining apparatus according to any one of
clainms 9 to 13, wherein a pressurized-fluid for expanding the expandi ng
menber is fed fromthe sane pressurized fluid source as the pressurized
fluid for everting the lateral pipe lining material. 2515. A lateral pipe
lini ng apparat gsaaveoPdinglio wmyrein 27he s sofriclkai M8 uddt 0s14, wherein
the pressurized fluid is conpressed air or a |liquid under pressure.
16. A | &PBPEFSPEPeaEF nPhgR appdt &d usndRec dr i Fiyso any one of clains 9 to
15, wherein the head collar conprises an 5 upper head col|ar having a
curved section arfd a® oREFTREaBIEB| | ARG MR Vi tUP RGATHMG ¢l agect i on,
and the ugpe% gﬁad co#lar nd the | ower head collar are joined so that the
| “se

cyl i ndr PE&l CSeEtiofi®of the T owdreTed T8 IR D r6ldets CPFBM-BRe 2Er ved

SeCtéonuBEeEhﬁeggpgglfgg g@ﬁAé”é curved section and a lower head

collar formed with a cylindrical section, and the upper head
coliar and the lower head collar are Joined so that the
cylindrical section of the lower head ceollar projects from the

curved section of the upper head ccllar.



