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g WHAT IS CLAIMED I S: 1) A nmethod of lining an inside of a pipeline.
conprising the steps of: formng a pipe out of a long beltlike nmenber being
supplied continuously to and wound involutely within the pipeline by
engagi ng adjoining joints forned on both edges of the beltlike nenbers
formng an additional |ength of pipe, using an additional |ength of
beltli ke nmenperLgerngasuppiENgdognew and ahead of the already forned pipe
“while leaving the already forned pipe behind using a jointing roller block
consi sting of fAthodnNsE A AN aBPheitd Lo 1501 s3IE p2pBRAer that the inner
roller cones into contact wwth the interior of the beltlike penber and the
outer roller comes into contact with the exterior thereof, ere said
jointing roller block is provided on a nmounting franme and di sposed at an
edge of the f d pipe, said nounting frane being a
circunferentféﬁﬁﬁ%éktgtﬁﬁ%g frame positioned within the already forned

pi pe; shaping the pipe with a plurality of guide rollers rigidly fixed to

t he mounti ngl#e atResend havert ke igupareralverglaped dicsgosetiad awht act the.
i nner surface of the pipe; pinching the beltlike nenber between the outer
and i nner ro#l expparatuhere fdre aeliyinupgplyeedinssdel rkeexbyldae irdpel osed
with the already forned pipe and driving at |east the outer roller by
rotation. foguwaldapi pewsddde Iwaderngnd hmasabl pasly dnadr aede pp 4ret ikahbntly, 2) A
pi pel i ne-lining apparatus for form ng, and | eaving behind, a pipe out of a

l'ong bel t1i kg nEEORetREd NOF SHRAPH 6 0a SHHALANOESE V1 iinG n@Nely WG tiipyol utel y
within the pipeline by engaging adjoining joints formed on both edges of

the beltli keit{recrm%xg%}t_ﬁg a{'j[x?p]dlqintei Eng#pgbq,r}gtah sgtrcrg%w’gidr %ingggW%éi onal l'y

produced, using an a “onal” 1 engt el'tlike eing supplied anew

and ahead of_ the already foyned pip the pipeline-lini .appar at'us

conpri si ng: %Prrﬂﬁfntq“%g °¥r3n{9°%ﬁ'r a:}?ﬁiﬁlflﬁe t"ﬁé’gébfa'fe'@eeﬁt 33%182 £H&8  pi pel i ne,

said frane radially rigid and equi pped with radially protrudi ng extensions;
plied involutely.

BACKGROUND ART

There is a known art of lining an existing pipe as dis-_
closed, for exampie, in the Tokkohei 2-12136 gazette.
According to thg conventional art, lining begins with a pipe
making machine installed in a manhole of an existing pipe-
line and ends in providing by means of thrust force the
existing pipe with a lining pipe formed out of an involute
beltlike member being continuously supplied.

In the conventional art, however. the longer the lining pipe
is, the heavier it will be, and the higher the friction
resistance between the exterior of the lining.pipe and the
wall of the.existing pipeline will be, requiring a bigger

thrust force. Similarly, as the lining pipe is bigger in



a jointing nmechanismincluding a jointing roller block consisting of an
outer roller having a flange for fitting into a vertical groove in the :
exterior of the beltlike nenber and an inner roller for nmaking contact with
the interior of the beltlike nmenber. an@ being arranged at the tip of one
extension of the nmounting frame, and a gui de nechani sm arranged at anot her
ext ensi on, oflighetemurhienyei shinweandniyuiqmest milh incgreeket heeedimnsi on
with guide rollers to contact the interior of the beltlike nenber. 3) A
pi pel i ne- i nenguabpbigars thonst ofariceg, Thhs daarsishgabehived pravpipeaout of a
| ong beltli ke nmenber being supplied continuously to and wound invol utely
within the pipetéensdly 5926 b 04 fidtoblt § {imEed 0B baf hegdges of
the beltlike nmenber with an additional |ength of being additionally

produced, uspBguitey BakLlikedmber being supplied anew and ahead of the
al ready formed pipe, the pipeli‘ne-lining apparatus conprising: a nounting

frame havingra: {i i, dt l.d_mountin rame, bei ng annul ar, and rigid and
arranged i nst le; o%%eg%ﬁ\gtgl ?%%1%3’111“25?@% Sp‘?'% hige Furld i%te§15? gf[}itg‘etpﬁl lers
arranged on can oq{er Eirc nf.erence of the nounting frane with a fixed
pitch in the®dt Y%A oPTENE PP IR didRcd OBy 2RONLARES T3S  nt eri or of
the pipe, and a jointing mechani smnounted via the nounting franme and

equi pped wit it oRE@eSand an inner roller, the rollers being arranged at a
position where the already fornmed pipe is closed with a newly an additional
| engt h of bebr¢tilier wmeobéen widihd thel terwentiivaabesrff diepi behitiyg tikeibel t1i ke
_nmenber. 4) The pipeline-lining apparatus according to claim3, wherein

the nounti ngnét arssiiplassentined thet éwndied @uatiswgmEnkSpdheided about its
peri phery and can be taken apart. 5) A pi peline-lining apparatus for

for m ng, " andrt eay] nghbefioid, BnPbRRAULIOLRA bORLAC!LekE; gRMPET bei ng

supplied continuously to and wound i nvolutely wthin the pipeline by
enoag N9, adl SV IudhEnk Of SEhiQL 2R A1 29898 OF JbaRE! U Ik gIRTDST W N

and larger-diameter liniqg pipe and to a curved pipeline

vithout modif&ing noticeably the composition of a beltlike

mémber being used in the prior art, starting with a new idea

to resolve the above problems with the conventional art.

The present invention was thus produced on such knowledge

that a longer, larger-diameter involute lining pipe is

available for the lining of a pipeline by leaving it be-

hind.
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bei ng additionally produced, using an additional |ength of beltlike nmenber
bei ng supplied anew and ahead of the already fornmed pipe, the
pi pel i ne-1ining apparatus conprising: a nmounting frame being rigid and
arranged inside of the pipe a plurality of guide rollers mounted to said
mounting frane at a fixed pitch so as to come into contact with the
interior of DISCLOSPRE GHA[HEa INVENTION nechani sm nounted via the nounting
frame and consisting of an outer roller and an inner roller, the rollers
bei ng arrangett afethod8SiahdORpYALEBuddie ado@adief €6 MeHe Pipp@skht Cl 0sed with
an additional length of beltlike nmenber said jointing nechani smconstructed
to pinch the;Relilbkeamemberancidl del 0y Ny ROnEBFR Mo NElihOuie feed
roller which Is arranged to project the nbst outwardly and Ich rotates in
a specified qhﬁgﬁtgogigoniadging a feed force along a spiral wind of said
bel t1ike merber MR E TG H& Eontact with a wall surface of the pi pe 6)
A net hod of *ining a pipeline, conprising the steps of: formng, a Pipe out
of a Iong beltd iftEskehbEsn tierngs stigithed eont imidéudl §eol ifd RBENY |
involutely within the pipeline by engaging adjoining joints formed on both
edges of thethfel¢qunesifiabetat Polandg haltddéptpeRhar berged d9ipie, using
an additional |ength of beltlike nmenber being supplied anew and ahead of
t he al ready dmorheth pidgeswhhéredfedsi agnt imaoalsd 2 asiyr fldreded npppetdlshi nd; usi ng
a jointing roller block consisting of an inner and an outer roller in such
a manner thaind Rfel GoEHtS Ald RAnEPEESadhNo@hEP AL tenkBd te pridieceod of the
bel tli ke menber and the outer roller conmes into contact with the exterior
thereof; shapifiggt BepPi P n¥iat Bpd %p;rémm,fmmibﬁyﬂgn ife finuadrpiged and
|l ateral rigidity and being radially flexible and including a I'ink nmechani sm
consisting of_ I odi. in opRi. ns,  f vent | the frane

g ofg %&ktl Bodli63 :&g‘é A ?ﬁexpﬂlﬂgngeghﬁaei’%Ogﬁaﬁ%naﬂﬂi

fromdenting radially i nwa a p?urallty 0 ers arraﬁged ar ound
the nmounti n E[a to.make ¢ tact w@trgthe inte iorwof hghggﬁtggke menber
and Sai d | of HETEY: mASRART Srhe TARGeBeRRER REmpLi if 1 o ane

the 1ining pipe already formed. There is arranged a jointing

roller block consisting of 2 rollers, inner and outer. on

the interior and exterior of the edge of the already formed

pipe respectively, the outer roller so provided as to come

into contact with the exterior of the beltlike mem;er, and

the inner roller so provided as to come into contact with

the interior of the beltlike member. These two rollers

engage with each other where the already formed pipe is

closed with the newly supplied.beLtlike'mémber; and at

least the outer roller is driven by rotation.

Depending on the above composition, the joints adjoining

each other are jointed Fogether throdgh pinching action of

the rollers at the closure position of the beltlike member.

The jointing roller block revolves on its axis and moves by



REPLACEMENT SHEET pi nching the beltlike nenber between the outer and inner
rollers where the newy supplied beltlike nenber is closed with the al ready
formed pipe;, and driving at least the outer roller by rotation. 7) A

pi pel i ne-1ining apparatus for |ining pigoeline with an additional pipe being
formed out of a long beltlike nenber being supplied continuously to and
wound i nvol ut gLyy i dshiyast Bign RiGiger Oy £NIAA! BOL AR 95p8 191 Bmd T med on
bot h edges of the beltli ke nenber, "t he pipeline-Tining apparatus
conprising: a_form.ng frape havi.ng a _fixed width, being laterally rigid and
bei ng radialIyﬁ*{%kﬁbfgfagg#iHklﬁgcﬁﬁh?3n1including a plurality of, link
bodi es said I%nk ggdies includiqg€§topping nmeans for preventing said franme
from denting rAdPaFi ¥ amwdRe 4o HeingolPLi&r flogkged SHRAMSEESalHEh of ni ng
frame for contacting an interior of the pipe, and a jointing nechani sm
mount ed to saleuRbing dgane apeinggubshpoiiad 1of rapibutbet ibl iwrrassdbda i nner
roller, said rollers being arranged at a jointing position where the

al ready fornmetloppperiide poi ediedliwienthh accadidingi dnavhichnghlh 061 et thlioke
menber, said rollers arranged for pinching the beltlike nenber. 8) A

met hod of | i nifgswpdirpedi netidutC @IBRI &I NgunfthagStefge.0of 1 form ng a pipe from
a long beltlike nenber to be supplied continuously to and wound i nvolutely

w thin the pipgtldgsdiy ¢R0astfith adl ol Pl IRl 0t 51 1aiBAraRub Ol cadggs of
the beltlike nenber; 5 produci ng an additional 1ength pipe using

addi ti onal 1 engi hyof AeLL! | ke fmher 1hel g Supphi &0 angw.and afisad of the
al ready forned pipe porﬁlon, using-a tTormng frang having a fiXxed width,

bei | at I i gid, bei, dial ly flexib] it | i hani
oui 0 1ol 1 or s 5P RGRE DA ERoP} % AORBCR: & Hor® Cung SHiTd “Bont act

with member which is continuously supplied involutely and has
 joints formed on both edges thereof, thg joints adjoining

each other.being engageable with each other, and another
lining pipe is additionally formed, using a beltlike member
being supplied anew and ahead of the lining pipe already
formed.
The apparatus is.prdvided in the axial center of the
pipeline and comprised of a mounting frame with extensions
radially protruding, a jointing mechanism provided at oe
of the extensions and composed of an outer roller with a
flange to be insefted in a concave groove formed in the-
exterior of a beltlike member longitudinally and an inner
roller to come into contact with the interior of the belt-
like member, and a guidé mechaniém havihg a guide roller.at

the tip of another extension of the frame to come into

contact with the interior of the beltlike member.
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the interior of the beltlike nmenber,. a joining nmechani sm arranged at an
edge of the already forned pipe and conposed of an outer roller for com ng
into contact with the exterior of the beltlike nenber and an inner roller .
for comng in contact with the interiorsof the beltlike nmenber, wherein the
joining mechanismis designed to rotate; pinching the beltlike nmenber

bet ween the TRO6{p A3 cOMDESi ¥idhn! 8h8D1 NN ABLAYI A ErBPC et bl fons
restricting franme arranged inside the formng frame to enable the foorm ng

frame to rotgse,groyndshhe £iPSkhithi Nbhd WATCthl &k aapiNOrdialid and taki ng

such a shape as suita or the shape of the pipeline being different in
section. 9) ,. A pipeline-linin t hod of. l.ini a pipeline.according to
cl aim 8, V\he%’Jerlurnglg § (Fonh?e‘??'%ldrgﬁsu%m ff‘?‘é’&a?gyt hEgrOE@IGFPi I%énf‘r%ﬁeri al .
10) A pipeline-lining apparatys for lining a pipeline wherein a pipe is
formed of a PHAY 8% ngﬁgﬁg@eﬁ"ﬁe 8&F &8P Féﬂg@gerﬁsi Aotedqs é’%dt%gund
involutely with adjoining joints formed on both edges of the beltlike
menber bei ngdehdjeiged ralierpspél thee guide o kiwrar di ke @fpithei sgteaf or m ng
franme having a fixed wdth, being laterally rigid and being radially

fl exi bl e, sastiods dredngncédibiiy arbtnkdimechani sm guide rollers arranged
aroundhe said formng frane to cone in contact with the interior of the

bel tlike nmenbes, tRifdiitiviendiskcharinsthatt acdadtue sé d ifnghl 8gpfgene and
conposed of an outer roller and an inner roller, the rollers being arranged

where the al epdyyf of ffAduRheCthe 1GrR2ednved ) A" ?Pgiidfé%'io epgthe 6 of
beltl1 ke nmenber

beltlike nmenbersaid rollers arranged to pinch, and a

I :
i ke S afranged to pinch, by ber, and a
P S R T LS R T B T L R T U

formng frame fromtraveli .
9 a Einglg pipe %%%med of a long, beltlike member having

joints formed on both edges thereof and continuously
being supplied involutely, the adjoining jQints being
engageable with each other, and another pipe is additionally
formed, using a beltlike member supplied anew and ahead of
the lining pipe already formed.
The apparatus is provided with a mounting, ring-like frame
having a specified width and rigidity and being a}ranged
inside the lining pipé, a plurality of guide rollers being
arranged on the outer circumference of the mounting frame
with a fixed pitch in the direction of the circﬁmference for
contacting the interior of the lining pipe, and a jointing
mechanism composed of an outer roller being mounted via the
the mouhting frame where the lining pipe already formed is
closed with a beitlike member being suppligd anew, and

a jointing mechanism consisting of an ocuter roller and



11) A pipeline-lining apparatus according to claim210, wherein a guide is
provi ded between the formng and restricting frames and secured to the
form ng frame, and noves along the guide rail of the restricting frane. 12)
A pipeline-lining apparatus according tg clainms 2, 3, 4, 5 7, 10 or 11,
wherein the joining mechanismis provided with a spacer roller. 13) A

met hod of |iniaggiangt aliles, teorprdbsithg bebtlikepgenber fipmiiagnhipd-pe out of
a long beltlike nmenber being supplied continuously to and wound i nvolutely
wi thin the piJéki neuipyimndagmagisadjbsisnicibye 1 loiket enflof smmkdorkobbahe edges of
the beltlike nmenbers; using a pipe nmaking machine nounted to a rigid
mounting franeeequiPpede M 14y ahji®kNtidg gheabanb SIREO NS It | p¥Pdakean outer
roller and an inner roller being arranged at a position where an al ready

formed pipe 'ilﬁhﬁéﬁﬁlﬁ!élafaa gedi 41083k nb £004GR Qfs£@34§'ﬂﬂﬁn€F”ber and said
rollers are arranged to pinch for pinching the beltlike enlarging the

al ready for medypi gy} iy £ HIBLET pbY JeLG0b DG A @evgﬂegﬁéw%%daﬂe 4 onal

length of beltlike nme |gher e Jointing nechani sm
travel s and b¥ﬂ§lld|ng t.he 10|nts of the beltlike nmenbers of the already
f ormed pi pe, ed 18)% Pi®eldPfiod of Iining a pipeline according to claim
13, further conpr|5|nghthe steps of: securing the nounting frame to the
pi pel i ne after’2§ gppe slwaélas Hefanealenyaraad atBanfond Miafke? RiRE-
feeding an additional length of beltlike nmenber to enlarge the diameter of
the already fdrimedtpi peplei®nt the nibittsédintentivimngand ptipelfioddomteri$ng to
claim 13, wherein a pipe is formed as defined by the nounting frane while a
new y suppliec dekttiieiaemifethe scdmpdstioienl iege@offhe al ready formed pipe in
di aneter. 16) A pipeline-lining apparatus for formng, and |eaving
behind, a pi pei@utin0f FidANfebPestiidi® left behind a lining pipe formed

out of a long. beltlike member being continuously supplied

involutely with Jjoints formed on both edges thereof, the

Joints adjoining each other being engageable with each

other, and another lining pipe is additionally formed, using

a beltlike member supplied anew and ahead of the lining pipe

already formed.

The apparatus is provided with a mounting frame having a

certain rigidity and being arranged inside the lining pipe.

a plurality of guide rollers being fit?ed on the same

circumference with a certain pitch via the mounting frame,

the guide rollers coming into contact with the inside.of the.

lining pipe, and a jointing mechanism being mounted via the

mounting frame at the closure portion of the lining pip;

already formed with a newly supplied beltlike member, and

being composed of an outer roller and am inner roller, the
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menber being supplied continuously to and wound involutely within the

pi pel i ne by engagi ng adjoining joints formed on both edges of the beltlike
menber with an additional .| ength of pipe being additionally produced out of

an additional length of beltlike nenber7 bei ng supplied anew and ahead of

the already forned beltlike nenber, the pipeline-Ilining apparatus

conpri si ng: moklegisdbabamtuseg ftoapenchrtbanyetitliis denbbe fumpgoiatpharal ity
of guide rollers nmounted on said nounting frame at a fixed pitch
a jointing nEgaNiiSNRTONYralviidgdod BiedodbeleAntbtanindned yhel lsamempunt ed
said nounting frame and arranged where the already forned pipe is closed

with an addi§iQnalhegptihLlaphetitike trﬁ%mgﬁferisﬁ" dfr ehd ef3 kel nranged to
pinch the beltlike menber at the sanme tine; and a plurality of feed rollers

nounted to tp[e %%rtq}lggumoageoq@g?% maki ng contact with the inner wall of
nd ro

t he pipelinea ting al ong

at | east one_of the feed rollers providing.the in drivi oper ati on. 8
form ng frank! Hak Q‘ aROY§ AR THL Qe ‘é‘fﬂi"’lségéf’%ﬂ tﬁagf}aﬁi‘f rbg‘i"ﬁ’ﬁsf | exi bl e

with a link mschanl sm the |ink nmenbers of the nmechani sm bein prevent ed
from denti ngl?tfwagentpctgliidh the 1%ald BEi hhe Airgdine. abduhe 94 1E6r ni ng
frame to cone into contact with the inside of the bel'gllke nmenber, and a
j oi nting mecheldtem. bthegrallr gegets aan tihe folhtmng efﬂﬁhhenarmleccmdd%d of two
rollers, outer and inner, the outer roller being designed to cone into
contact wthté hgiextersadly gfowiehetbetlid idppanetier fandithesnoutdrerrol | er bei ng
designed to cone.into contact wwth the interior of the beltlike nenber at
t he edge therggdtiro@specti vely.

If the apparatus is smaller than the inner diameter of the

pipeline, the feed roller is supposed to come into contact

only with the bottom of the pipeline, but it helps the

apparatus rotate gently against the dead weight of the

apparatus and the lining pipe.

The fifth invention is another method of lining a pipeline,

in particular, a method of lining applicable to a pipeline

of differing cross-section. What follows is a description of

the method.

Within a pipeline of differing cross-section is there left

behind a lining pipe to be made of a long, beltlike member

contihuously supplied involutely with joints formed on both

edges thereof, the joints adjoining each other being engage-

able with each other, and another lining pipe is additiqna{j

ly_formed, using a belflike member supplied anew and ahead

of the lining pipe already formed. The method needs a

e inner wall of the pipeline, and wherein- -



The rollers rotate and pinch the already fornmed |ining pipe and the newy
supplied beltlike nenber at the closure portion. As known fromthe above,
the formng frame is flexible-and prevented fromdenting inwardly to form
lining pipes in accordance with the irher circunference of the pipeline and
suitable for a plpellne of differing cross-section. The sixth invention is
an appar atus fHATMLAE; ﬁa%ﬁgﬂﬁﬁépﬁné iFednBadih tand ket RBR! iEdddithgap8 t he
fifth invention. The following is description of the conposition. The
apparatus is dé@l"@néélel‘bbbmdﬁfﬂh)rmlhlykp%@lwSa' | the nkink prembsra pi pel i ne
of differing cross-section, the pipe being forned of a long, beltlike
menber conti nuofudihe mapmdﬁkxhibnﬂﬂgumebygnaﬂﬂ fraon ndpntdingt dnfverdixd on both
edges 9 thereof, the adjoining joints being engageable with each ot her.

The appar at us g dxOp0$efs Obe End @irbiged raxtRnBavhé Formfingetrmidith and
| ateral rigidity and being flexible with a |ink nmechanism the |ink nmenbers

of the mechani sihbehy psfuery §dshr ek depkidW) s vRE dbi1 o dleydtleber s bei ng

nount ed around the f ornlng rame to come in contact wth the 1 nsidée of the

|ining pipe, azf}g{ 3 L@'O dﬁ%?ﬂ“ér? deti%hngmtéxgéeeedj at! Bnd g gcim%‘e?lgaﬁa”e

and conposed o er an ner I ng arrange

al r ead forned I nin . e s. ¢l os with a new uppl i e beItllke menber,
t he y- comgogeg o% two ro??ers, outer anx S J% the outer

roller being.designed to come into contact with the exterior
of the beltlikg member and the inner roller being designed
to come into contact with the interior of the beltlike
member at the edge thereof respectively.

The rollers rotate and pinch the already formed lining pipe
and the newly supplied beltlike member at the closure
portion.

As known from the above, the forming frame is flexible and
prevented from denting inwardly to form lining pipes in
accordance with the inner circumference of the pipeline and
suitable for a pipeline of differing cross-section.

The sixth invention is an apparatus for lining a pipeline to
embody the metﬁod according to the fifth invention. The
following is a description of the composition.

The apparatus is designed to additionally pfoduce a lining
pipe in a pipeline of differing cross-section, the pipe
being formed of a long,-beltlike member continuously

- A

supplied involutely, and having Jjoints formed on both edges
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outer and inner rollers being designed to pinch the beltlike nmenber for
jointing. The conposition as nentioned above allows the formng frane to
come with a different section of a pipebine in ternms of shape and

peri pheral |ength. The seventh invention is another Iining met hod of a

pi peline of differjng cross-section. A description of thod is given
bel ow. Accor&k‘ﬁﬁe? e AJ0ARERA F B nR8HSd, e"@ﬁéF%bi hfA°R pi pel i ne

of differing cross- sectlon | eft behind a I|n|ng pi pe forned out of a | ong,
bel t1i ke menSé&henavibey 23paphttupishaanreggdset efesningditasendaydagi nuously
supplied involute- ly, the joints adjoining each other bei ng engageabl e

" with each ot hefixeddridthewndelatefal masbdity sarsupplingdt kdrddd eovithe

al ready-formed lining pipe to additionally forma 10 lining pipe. There
are fitted gu ddnkohé & ilzai, Ngheeki gk admbor € ol thet e cloariiaat Beifgt he
interior of the beltlike nenber and arranged around a form ng frane havi.ng

a fixed w dt hrapehidd Frdh Hbﬂtﬂlgt %in3add Pe) %ﬂd'eei‘bpi&-é/\ﬁb‘é'in hd 4t EChani sm
equi pped, and a jointing nec anlsn1be|ng conposed of two rollers, outer and

| nner, the oy %GEB&%ﬂeerfoEﬁiﬂgnﬂ:gaﬁi an 19e ("Bﬁ%oh'@& (‘sﬁ”ctha%h "‘% jdidede

exterlor of t elt- e i nner er W t e Interior

thereof . The OrfOL‘Le "Pi llnréCQI;[)Q’e he tl []légn nngb?nrec aru.ém Ib%tllngg V\@tgde the

via the forming frame and composed of two rollers, outer
and inner, being arranged where the already-formed lining
pige is closed with a newly supplied beltlike ﬁember. the
outer gnd inner rollers being designed to pinch the beltlike
member for jointing. |

The composition as mentioned above allows the forming frame
to come with a.different section of a pipeline in terms of
shape and peripheral length.

The seventh invention is anotherllining method of a pipeiine
of differing.cross-section. A description of the method is
given below.

According to the above-mentioned method, there is within a
pipeline of differing cross-section left behind a lining
pipe formed out of a long, beltlike member having joints on
both edges thereof and being continuously supplied involute-
ly, the joints adjoining each other being engageable with
each other, and a new beltlike memﬁer is.sﬁpplied ahead of

the already?formed lining pipe to additionally form a



al ready-fornmed lining pipe is closed with a newy supplied beltlike nmenber.
The rollers are driven by rotation while inside the formng frame is there
provided a restricting frame maintaini g@ rigidity and being conformin
shape to the pipeline of differing crosSs-section to have the formng frane
turn on the axis of the restricting frame. For the enbodi nent as nentioned
above. bel t|i Rénhegrimine.hAberep| any ifditt 9d t sridkeerodieny haiagt fesigasst i al
contai ned beltlike nenbers may be used. Wth such a conposition, the
restricting frtaneomayinte senthaett edth orhestaperaonl qfertihghdedtlikagt h
suitable for the different section of a pipeline. The formng franme is

forced by thepeagbsigid RGrénds® BPSud®id EFormdek of fdmtg hahénded tiiixled menber
plastically to produce a lining pipe of differing cross-section suitable

for the shape Q¢ gy § SSitelral i Pl {di@%Cand belit 216Riknd RM@At honihE the
apparatus taoline a pipeline to 1 nplenment the seventh invention. A

description of the conpo-..sition_j RV o] i S: W thi i peline
of differing (':"re(‘):gg%se%ﬁqélﬁplptgfit B}éﬁi%d’ogqﬁ:?ﬁ%n%\éc&}gggﬁo?% t&h}%ngoo e(g | ong,

beltli ke . menber, having joints on both, edges thereof and .bei png.conti nuousl
suppl i ed i nvol9ft &F9, T THETS0) ﬂf‘ge%\cﬁ"tﬁli APRET eadtf St“ﬁg? Ib"ceililrﬁeé"I ggb%%ealbl g \l/J\nfStK

each other, and a new beltlike nenber is supplied ahead of the
already-forwedeﬁﬁﬁpﬁ@ ?ﬁ[ﬁgmpolbpgduwéact with the exterior of the belt-

like member and the inner roller with the interior thereof.
The rollers pinch the beltlike member for jointing where the
already-formed lining pipe is closed with a newly supplied
beltlike member. The rollers are driven by rotation while
inside the forming frame is there provided a restricting
frame maintaining rigidity and being conform in shape to
the pipeline of differing cross-section to have the forming
frame turn on the axis of the restricting frame.

For the embodimgnt as mentioned above, beltlike members have
plasticity themselves or plastic material contained beltlike
members may be used.

With such a composition, the restriéting frame may be se-
lected for shape and peripheral length suitable for the
different section of a pipeline. The forming frame is forced
by the restricting frame for motion, deforming the beltlike
member plastically to produce a lining pipe ofdiffering
cross-section suitable for the shape of the restricting

frame.
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additionally a lining pipe. The apparatus is conprised of a formng frame

having a fixed width and | ateral

rigidity and being flexible with a link

mechani sm the |ink nenbers of the nechani sm being prevented from denting

inwardly, guide rollers being arranged 1@round the formng frane to cone
into contact_wth the inside of .the |ining pipe,

being fitted tht ip¥RAfignnifgthe ARPagAREuE oipddag af pimelingl Iters, outer

and a jointing mechani sm

and inner, being arranged where the already-forned lining pipe is closed

with a new y*

designed to

guide rail being different
motion. WthThéres igOnpesid ia0Mipelens &t [digkbPtnd IR s BYc S8Jeqlerd Shape

a peri pheral

"RiRmensdthe | 9vdadhnippentianheAodeser imtd onnprthelclo@ps - bei ng

pinch the beltlike nmenber for jointing, and a restricting frane
bei ng arrangeitiossiidegiven fbelowng frame, maintaining rigidity and having a

| ength suitable for a pipeline of 12 differing

in section to restrict the form ng frane agai nst

and

cross-secti openilfa€aniiRhbnk V&Y i1QRnbd SAROLHEL ltlg’oq)teﬁgtékkgi@anbaerpi pel i ne,

usi ng larger-di aneter pipes. A description of the ne

I'sS given bel ow.

Vthi i j . i:S - I : i i pi i f i . beltlik
iR o P! PRl BLAIETS haCh DARITcLbP i RGO A g Dol e

menber bei ng conti nuou
bot h" edge thereq

each ot her,

I nvol ute

y supp

%ﬂﬁf gbd involutely, the joints adjoining each other being
engageable ﬁith each other, and a new beltlike member is
Supplied ahead of the already-formed lining pipe to produce
additionally a lining pipe. The apparatus is comprised of a
forming frame having a fixed width and lateral rigidity and
being flexible with a link mechanism, the link members of
the mechanism being prevented from denting inwardly, guidé
rollers being arranged around the forming frame to come
into contact with the inside of the lining pipe. and a
jointing mechanism being fittéd by way of the forming frame
and composed-of two rollers, outer and innér, being arranged
where the already-formed lining pipe is closed with a newly
supplied beltlike member, the outer and inner rollers being
designed to pinch the beltlike member for jointing, and a
restricting frame being arranged inside the forming frame,
maintaining rigidity and having a guide rail being different
in section to restric@ the forming frame against motion.

With this composition, the restricting frame may select a

shape and a peripheral length suitable for a pipeline of

the joints adjoi ping each other being engageable with



new bel tli ke nmenber is supplied ahead of the lining pipe already forned to

additionally produce a |ining pipe.

Such lining pipes are produced with a

pi pe maki ng machi ne having a jointing nechanismbeing fitted via arigid
nounting frame and conposed. of ‘an outer and an inner roller and arranged

where the already-fornmed lining pipe is

* osed with the new y supplied

bel tli ke menber; firer dshe j ke menber for jointing. The pi pe nmaking
f%%‘ sB&tiod

machi ne enabl es t he

etting the joints ofthe

ready- formed lining pipe to be bigger in dianmeter by

feeding a newlpy.spHppii & ngl%?zlbfl hKes TRIMREEr A e thld ?ef”Lq,'\QEIa ] E@l“ﬂ"@

jointing mechanismtrav menber

slide. As seen fro t he aﬁggwgtaccordln é?the naﬁéqgfgroces of such

l'ining pipes, ubePF e el

Iettln theiﬂﬁrns of the beltlike nmenber of the already-forned
lining pipe s§1RA: P¢

travel s,

& SPEF nbr LCIHARE

‘di anet er thereof nmay be enlarged. The lining

i's 13 usually enlarged in diameter till it touches the inner wall
and Wiighdpne pheekinenligr ghene ilefdi bedind asdéopindafimee ofhat .
Acccording to this invention, an enbodinment is such that a lining pipe is
produced as rdsmgicbeikﬂi¢ethemhenuudimg £ oainwe 1y heudpldred igvebchaled in
the pipeline before feeding a newy supplied beltlike nmenber to enlarge the

pi pel i ne,

di anet er

of

and having joints formed on both edge thereof, the joints
adjoining each other being engageable with each other, and a
new beltlike member is supplied ahead of the lining pipe
already formed to additionally produce a lining pipe. Such
lining pipes are produced with a pipe making machine having
a jointing mechanism being fitted via a rigid mounting frame
and coﬁposed of an outer and an.inner.roller and arranged
where the already-formed lining pipe is closed with the
newly.supplied beltlike member to pinch the beltlike member
for Jjointing. The pipe making machine enables the already-
formed lining pipe to be bigger in diameter by feeding

a newly supplied beltlike memi)er at a higher level than the
jointing mechanism travels, letting the joints ofthe belt-
like member SIiﬁe.

As seen from the above, according to the making processes of
such 1lining pipes, beltlike members are fed more than the
jointing mechaﬁism travels, letting the Jjoints of the
beltlike member of the already-formed lining pipe so that

the diameter thereof may be enlarged. The lining pipe is

elﬂﬁ hdﬁlsm

pi pe
of the
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t he already-forned |ining pipe. Another enbodinment is, in addition, such
that a lining pipe is formed while feeding a newly supplied beltlike nmenber
to enlarge the dianeter of the already-formed |lining pipe. The tenth
invention is an in-pipeline |ining appargtus to enbody the above ninth

i nvention. The apparatus is so con- structed as to | eave behind within a

pi peline a | hﬁﬁé‘glypielﬁflaf‘ﬁé&'?ﬂl ilapeter DAL litkgodEHdrethlRel Afle £ ORY 1 INUOUS] Yy
supplied involutely and having joints formed on both edges thereof, the

joints adjOpRi RYe p?ﬁlgi%tfe‘elt,h%ﬁxd. 31} e 1cag§§deﬂpaz%qqigt i;An@l; hife pEoduce a

i ni ng pi pe using a new tli ke nme el ng supplied ahead of the

al ready-forned |ini i pe.. The apparatus is provided with a rigid nounting
frame being 5??%%35%%F§5?§%t1he lining pipe, a plurality of guide roll- ers
being fitted,on the sane circunpference with fi.xed pjtch yia_ the nounting

frame. a joi APPRY Heehati SHBel MK PPed2i PR PRBEINY Ry o dBB aRd -

conposed of an outer and 14 an inner roller nounted where the
al r eady- f or mé@nirginigepiperradudedsad f3trictedwby Ghepmopasing| f73%& nenber
to pinch sanme for jointing, and a plurality of feed rollers being fitted
via the nounendgthe afmameo iasseoumshd ni hhe minrldoe beférd heeddimer anal | of
the pipeline and rotate al ong sane, one of the feed rollers at |east being
the main drivewly supplied beltlike member to enlarge the diameter of

the already-formed lining pipe.

Another embodiment is, in addition, such that a lining pipe

is formed while feeding a newly supplied beltlike member to

enlarge the diameter of the already-formed lining pipe.

The tenth invention is an in-pipeline lining apparatus to

embody the above ninth invention. The apparatus is so con-

structed as to leave behind within a pipeline a lining pipe

formed out of a beltlike member being continuously supplied

involutely and having joints formed on both edges thereof,

the Jjoints adjoining each other engaged, and to

additionally produce a lining pipe using a new beltlike

member being supplied ahead of the already-formed lining

pipe.

The apparatus is provided with a rigid mounting frame being

arranged inside the lining pipe, a plurality of guide roll-

ers being fitted on the same circumference with a fixed

pitch via the mounting frame. a jointing mechanism being

fitted via the mounting frame and composed of an outer and



15 BRI EF DESCRI PTI ON OF DRAW NGS (The first enbodinment) Fig. 1 is a
vertical sectional, overall view of the apparatus S1 for lining a pipeline
according to an enbodi ment (first enbodi nent) of the present invention
(sectional view along the lines 1-1 of Fig. 2). Fig. 2 is an elevation

t hereof (view as taken in the direc- ti o of 2 of Fig. 1). Fig. 3is a view
of Fig. 2 tak | -3. :Flg. i L j 01 ; r Vi ew
of a jointi ngea%eghgﬁl?sttn(*l?l\/eire%ggﬁg?#dv.heggag ta er%gldg ﬁ:@&éﬁpég?#%n&g& 4).
Fig. 5 is an i.nnet conpasition. view of .the j ainting ha-, nism (sectional
vi ew of Fig. Afsagaf’ﬁ%‘gﬁw _ hoﬁgnfﬂjey Iﬁ“ﬁ@y%&%eﬁ@ilg? ggﬁgeg %oe@tlflggal “vi ew of
Fig. 5 taken along the lines 6-6. Fig. 7 is an enlarged sectional view of a
jointing rol | eyamg ek JEinging. | andyp Sirspqety Wledest TP HifrdefbRbiani sm

Fig. 9 is a view showi ng the execution procedures. (Second enbodi nent) Fig.
10 i s a parti dlitsedt vialtheeopiohbns vMirereshovihdot Rerghigite epntaet pi pel i ne

| ini ng apparatus S2 of another (sec- ond) enbodi nent of the present -
invention. Figithlthe bmmex! addli of Wife @ipelivd regpdf rabate alovnegn pawd. of

one of the feed rollers at least being the main drive.
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the |ining apparatus of pipelines. 16 Fig. 12 is a side viewthereof
n the direction of 12 of Fig. 11). Fig. 13 is a flat view

(view taken i

thereof (view taken in the direction of 13 of Fig. 12).

view of the nmounting frane segnments. Fig1 15 is a view taken in the
15 of Fig. 14. Fig. 16 is a View taken in the direction of 16

directi on of

of Fig. 14. Bhoer Wpdchid?ibR! ¥

Fig. 14 is a side

fjgyation of a jointing nechanism Fig.

. . W c . . .
18 is a inner composition view o tge_10|nt|ng mecha- nism (sectional view
t aken al ong %Eg | .hes 1§@18.of Fag. 17). Fig. 19 is an enlarged sectional

I

view of a joi
(Third enbodi

b%ﬁlment

?nglF%ﬁ ock.

Fig. 20 shows the execution procedures.

ment) Fig. 21 is a vertical sectional view show ng the whole
of the Iinin§iBppardfug Sertcahofretiqnalir ®vesabbav#eht °bf thhe present
invention ( sectional view taken along the lines 21-21 of Fig. 22).
i s an el evat egparaereofl (Frewlinked 2 nripelidier e@rcicond 18 200 80 Fi g. 21).
Fig. 23 is another elevation thereof. Fig. 24 is a partial sectional
view of a foembodidemtne(first embodiment) of the present invention

(sectional view along the lines 1-1 of Fig. 2).

Fig. 2 is an elevation thereof {(view as taken in the direc-
tion of 2 of Fig. 1).

Fig. 3 is a view of Fig. 2 taken along the lines 3-3.

Fig. 4 is an elevation enlarged view of a jointing mechanism
(view of Fig. 5 as taken in the direction of 4).

Fig. 5 is an inner composition view of the jointing mecha-

nism (sectional view of Fig. 4 as taken along the lines 5-5).

Fig. 6 is a sectional view of Fig. 5 taken along the lines
6-6. ,

Fig. 7 is an eglarged sectional view of a Jjointing roller
block.

Fig. 8 is an enlarged view of a guide mechanism.

Fig. 9 is a view showing the execution procedures.

(Second embodiment)

Fig. 10 is a partial vertical sectional view showing the

whole of the pipeline lining apparatus S2 of another (sec-
ond) embodiment of the present invention.

Fig. 11 is an elevation of a mounting frame, a main part of

the lining apparatus of pipelines.

Fig. 22

top



Fig. 25 is a viewtaken in the direction of 25 of Fig. 24. Fig. 26 is a
conposition view of a formng franme |ink body.
of a jointing mechanism Fig. 28 is a conposition view of the jointing

rol |l er bl ock

of Fig. 31. Figp 133,kSpf.vijqy. showing the execution procedures. (Fourth
enbodi nent) Fig. 34 1s a vertical sectional view of the pipeline Iining
. stiLl.another (fourth) e di ment.of th resent.jnvention
Fighe 181 K 1R tor 184 GyeBl Toudl bangh LESl BERA D
he Iine; 5-35 of Fig. 34. Fig. 36 is a partially enl arged
A Gppgdiatus. Fig. 37 is a sectional view taken al ong
6

apparatus $4
(view taken i
taken al ong t
si de view of

the lines 37-

17 Fig. 27 is a top view

of the jointing mechanism FEFig. 29 is a sectional view taken
along the lines 29-29 of Fig.27. Fig. 3071s a view taken in the direction

of 30 of Fig. B%. kYis 3l JiedvbPHrc3RO(NESw WA Rl i ATDYHY | d¥G e@ftidn
jointing nmechanism Fig. 32 is a sectional view taken along the |ines 32-32

| a Sec

tHe 15
37 of Fig. 36. ) .

Fig. 14 is a side view of the mounting frame segments.

Fig. 15 is a view taken in the direction of 15 of Fig. 14.
Fig. 16 is a view taken in the direction of 16 of Fig. 14.
Fig. 17 is an enlarged elevation of a jointing mechanism.
Fig. 18 is a inner composition view of the jointing mecha-
nism (sectional view taken along the lines 18-18 of Fig.-
17).

Fig. 19 is an enlarged sectional view of a jointing roller
block.

Fig. 20 shows the execution prqcedures.

(Third embodiment)

Fig. 21 is a vertical sectional view showing the whole of
the lining apparatus S3 of another (third) embodiment of
the present invention ( sectional view taken along the lines
21-21 of Fig. 22).

Fig. 22 is an elevation thereof (view taken.in the &irection
of 22 of Fig. 21).

Fig. 23 is another elevation thereof.

Fig. 24 is a partial sectional top view of a forming frame.
Fig. 25 is a view taken in thé direction of 25 of Fig. 24.

Fig. 26 is a composition view of a forming frame link body.

Vi ew
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Fig. 38 is a view show ng the execution procedures. (Fifth enbodi nent).

Fig. 39 is a vertical side sectional view of the lining 18 apparatus S5
of still another (fifth) enbodi ment of the present invention. Fig. 40 is an
el evation of a nounting frane thereof. Fig. 41 is a side view of the
mounting frame (view taken in the direction of 41 of Fig. 40). Fig. 42 is
an enl arged Bigvat? ais @f tapj oiew iofg angehmti mynmechend dtaken in the direction
of 42 of Fig. 43). Fig. 43 is an inner conposition view of the jointing

nmecha- nism fsect 2onal aviceWpb fkEinav@By shettd 18sndétngtIo0lefi §lodR) . Fi Q.
44 is an enl arged sectional view of jointing roller block. Fig. 45 is a

si de conposi B%%é’!ﬁo‘i’n@gné’ J%ﬂaagl\fﬁ%f,[feed mecha- nism Fig. 46 is a

el evation conposition view o ower feed nechani sm (sectional view

taken along the |ipes. 46-46.0f FiQ...45),.Fid.. .47 i sect ben iew taken
along the I|i %\é ) 4%94]7'5 0 sﬁ?&.”%sl. q’I‘l“iegv:;’. %ﬁlée’} %13%5i *él\?ve ?h%’\%% ?ﬁgﬂexéfcuti on
procedures. i’?igx%'ih enbodi nent) :

Fig. 30 is a viev taken in the direction of 30 of Fig. 29.
Fig. 31 is a view of another way of mounting of a Jjointing
mechanism.

Fig. 32 is a sectional view taken along the lines 32-32 of
Fig. 31.

Fig. 33 is a view showing the execution procedures.

(Fourth embodiment)

Fig; 34 is a vertical sectional view of the pipeline lining
apparatus S4 of still another (fourth) embodiment of the
present invention (view.taken in the direction of 34 of Fig.
35).

Fig. 35 is a sectional view taken along the lines 35-35 of
Fig. 34.

Fig. 36 is a partially enlarged side view of the lining
apparatus.

Fig. 37 is a sectional view taken along the lines 37-37 of
Fig. 36.

Fig. 38 is a view showing the execution procedures.

(Fifth embodiment).

Fig. 39 is a vertical side sectional view of the lining



Fig. 49 is a whole, vertical side sectional view of the pipeline lining:
apparatus S6 of still another (sixth) enbod- inent of the present
invention. Fig. 50 is a sectional view taken along the lIines 50-50 of 19
Fig. 49. Fig. 51 is a view taken al ong éhe line 51 of Fig. 49. (Seventh
enbodinment) Fig. 52 is a whole, verti cal side sectional view.of the lining

apparatus S7 afppaththsappt bers{savanbbleenFaditAENenbédik tProFS e
invention. Fig. 53 is a view taken along the line 53 of Fig. 52. Fig. 54 is

a detail ed compeskhtomvdi@Woal a feed nechanism (Beltlike nenber) Fig. 55
is a view show ng an enbodi nent of a (1-piece type) beltlike menber for use

with the preseit, igyend 'aqp’el‘élogf:férﬂe(fa)a ln§ n]%t 8Lk e SBalJeQpal Vview thereof

and (b) a sectional view show n rmtu atton in jointing of

beltlike rrerrb%r 56 i.s, a_Vvi ew .S noth di ment. of a

(1-pi ece type) el #:ll ke ahésr‘}‘gi&r“%e“r ('5 ¥ smé Fe'ﬁ?'%‘f* a{) VISR AR i ew
thereof, and (b) a_sectional view shovm ng the mutual relation in jointing
of beltlike nmeitsedirestipn of #d of igy éﬁbwi ng still another enbodi ment of

a (2- piece ty}pe) beltli ke nmenber, wherein (a) is a |lateral sec-
i 42 is an enlarged elevation of a jointing mechanism

(view taken in the direction of 42 of Fig. 43).

Fig. 43 is an inner composition view of the jointing mecha-
nism (sectional view taken along the lines 43-43 of Fig.
42).

Fig. 44 1is an enlarged sectional view of jointing roller
block.

Fig. 45 is a side composition view of a follower feed mecha-
nism.

Fig. 46 is a elevation composition view of a follower feed
mechanism {sectional view taken along the lineé 46-46 of
Fig. 45).

Fig. 47 is a sectional view taken along the lines 47-47 of
Fig. 45.

Fig. 48 is a view shown the execution procedures.

(Sixth embodiment)

Fig. 49 is a whole, vertical side sectional view of the
pipeline lining apparatus S6 of still another (sixth) embod-
iment of the present invention.

Fig. 50 is a sectional view taken along the lines 50-50 of
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tional view thereof, and (b) a disassenbly plan of a joint. Fig. 58 is a
sectional view showi ng the sub-jointing block of a beltlike nmenber in Fig.
57. Fig. 59 is a view showi ng an enbodi ment of beltlike nenber (plastic)
for use with the present invention. 20 Fig. 60 is a view show ng -
anot her enbodi nent of beltlike nember (pPastic) for use with the present

i nvention. Figl BEST MODE FOR CARRYING OUT THE | NVENTI ON | NDUSTRI AL

APPLI CABI LI TY Preferred enmbodi ments of nethod and apparatus of pi pel i ne-

lining in aceegdappe sl hibperaidseThak WRNIAL ¥4 | 42 g degeri bed in

relation to Fi gures denotes an apparatus and has 7 rmdlflcatlons Sl to
S7. Beltllke {TZ 6 00,d 6291 640, 660, 680 First. .a description will be
gi ven to bel t nBHETeS 11’“8r se with the present inventi on. Figs. 55

t hrough 60 s owe odi ments of beltlike nenber for yse.for Lining in
accordance With-tA& preRefholsvERTFHRRL (SBéIIetFF%%""r?@#bé’r‘ eg0d)f Ir%'hﬁ 55 shows

an enbodi nent (1-piece type) of beltlike
lining apparatus S7 of still another (seventh) embodiment of

the present invention.

Fig. 53 is a view taken along the line 53 of Fig..52.

Fig. 54 is a detailed composition view of a feed mechanism.
{Beltlike member)

Fig. 55 is a view showing an embodiment of a (l-piece type)
beltlike member for use with the present invention, wherein
(a) is a lateral sectional view thereof and (b) a sectional
view showing the mutual relation in Jjointing of beltlike
members.

Fig. 56 is.a view showing another embodiment of a (l-piece
type) belilike member, wherein (a) is a lateral sectional
view thereof, and (b) a sectional view showing the mutual
relation in jointing of beltlike members.

Fig. 57 is a view showing still another embodiment of a (2-
piece type) beltlike member, wherein (a) is a lateral sec-
tional view thereof, and (b) a disassembly plan of a joint.
Fig. 58 is a sectional view showing the sub-jointing block
of a beltlike member in Fig. 57.

Fig. b9 is a view showing an embodiment of beltlike member

(plastic) for use with the present invention.



menber. Beltlike menber 600 is plate-like of a certain thickness, and has a
certain nunber of projections 602 (7 in Fig. 55) being formed continuously
as.well as longitudinally on the exterior. There is formed a flange 602a on
the tip of a projection 602. Also, thee@ is formed a groove 604 or a groove
space between_projections 602. Interior 606 is sub- stantially fornmed flat.
On both si desFef: bl t 1% ke Hefbehoking prathenrethoddmen bi af sPebblikend 6008
whi ch overl ap and engage each other. That is, front-end joint 600A is

enl arged at tmenlirssdrdpspi o) dhori yme GOVR dhet bregergntinEdyeliather eof , and
there is formed a con- cave groove 601 frominside of the base. In
addition, there 22 is provided an overhand 612 fromthe projection 602A.
Rear- end joint 600B has an overhang 614 from projection 602B at the rear
edge thereof. There is provided a convex 616 fornmed cl oser to the overhang
614 so as to engage with concave groove 610 of the front-end joint 600A. At
jointing, beltlike nenbers adjoining each other overlap wth each other at
the front and rear ends thereof as front- end joint 600A and rear-end joint
600B are pinched by neans of a jointing roller block, consisting of an
outer and an inner roller, which wll be described |ater, so that convex
616 cones into concave groove 610, and the edge of overhang 612 into fl ange
602a of .projection 602B. In such an instance,
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mai n engagenent.is carried out by concave groove 610 and convex 616, and
secondary engagenent by overhang 612 and projection 602B. It depends, but
such second engagenent nay be omtted. Further, there is interposed sealing
material 618 where overhang 612 cones ig%g contact with overhand 614 to
produce hi gher seal edness. It the engag nt or fitting of joint 600A with
joint 600B iBESSUMDDEI FOR ,CARREIN@a0UThJHERIBYERIION18 nay be omtted. Beltlike
menbers are made of synthetic resin, and nost preferably, of polyvinyl

chl oride (PV®DUSERTEL | P TicABODITY ability, which is continuously forned by
extrusion. This does not, however, exclude the use of netallic materials.

23 Bel t1i ke FiRFaekod20hnEdtherdS SRONELIANOLNET o SIIATLER UL pl oDl dd-i ke

menber. Beltlike nmenber 620 has trapezoi dal projections 622 in a proper
quantity provi conti nu I thwi se.al. f.ari t her eof
with a vall glymgg‘g Bgt f@gﬁgggé%l%?{lggngggﬁ%sﬁﬁgj égggrc'){n{s]oe%%lgn val | ey 624
pr oduce equa! pi t hgs,mﬁdthmise. Iq;ide rojection 622 is there forned a
hol | ow as c#&FFaPehelt & ke Bet? 15488 /8 rber nore rigid and lighter.
Interior 622 is formed to be substantially flat. There are formed on both
si des of beld | $%0URENRar 28R 3 Bihegdehan émdefe@m% Sévépl &F-and engage
w th each other. That

Beltlike members 600, 620, 640, 660, 680

First, a descriﬁtion will be given'to beltlike members for
use with the present invention.

Figs. 55 through 60 show embodiments of beltlike member for
use for lining in accordance with thé present invention.
(Beltlike member 600)

Fig. 55 shows an embodiment (l-piece type) of beltlike
member. Beltlike member 600 is plate-like of a certain
thickﬁgss. and has a certain number of projections 602 (7 in
Fig.l55) being formed continuously as well as longitudinally
on the exterior. Theré is formed a flange 602a on the tip of
a projection 602. Also, there is formed a groove 604 or a
groove space between projections.GOZ. Interior 606 is sub-
stantially formed flat.

On both sides of beltlike member are there produced joints
600A and 600B which overlap and engage each other. That is,
front-end Jjoint 600A is enlarged at the base of projection
602A at the front edge thereof, and there is formed a con-

cave groove 601 from inside of the base. In addition, there



is, outer joint 620A projection is forned to be the sane in shape as
projection 622, and has a round, concave groove 630 forned inside. Overhand
632 is a slightly longer than the width of valley 624. Inner joint 632 has
an overhang 634 al nost longer than the y dth of valley 624. Overhang 634 is
provided at its edge a round, convex projection 636 to engage with round,
concave grooves6sfo¥fdeduaar oy & H¥nd680A. £ @het bes jedtd ohos 04l aRewat-ched
concave groove 638 in the projection 622 at the root of overhang 634. \Wen

jointing, outgnhdjQbht 62 88Y hARNBlerh@hBts G2GBoar @rp5essash BY2peans of the
outer and the inner roller of a jointing roller block, so that round,

convex proj eclkhgn:o80 QIPenbildr ! allBfle £PRCRYLANH WPRnIEH 1 RAGRaOf

overhang 632 in not ch concave groove engagenent . 24
(Beltlike nmember 640) Fig. 57 hows);éill anthre%;g)oi t pel tlike
nmenber (2- pi e€e®F§pe)? ?ﬂ% PR RS he e PSi go ag% i m@tt:ﬁgn%oél TR N
material (main beltlike nenber) 640 and fjitti ng mat eri al 650. Main materi al
640 i s provi d€goare b4t fedbe ohongrendnir ito§084- 644. 1t also has at both
ends jointa 640A and 640B, the joints A and B having fitting grooves 646.
I n addition, fAtt U'Pngtm,elbiGéFl nieybpmvadj@dnws hegqh tqtﬁgrpﬁ’Yﬁ‘é]@tpi ons 652
to fit elastically into fitting grooves 646 of main material 640.

with each other at the front and rear ends thereof as front-

end joint 600A and rear-end joint 600B are pinched by means

of a jointing roller block, consisting of an outer and an

inner roller, which will be described later, so that convex

616 comes into concave groove 610, and the edge of overhang

612 into flange 602a of projection 602B. In such an instance._

main engagement is carried out by concave groove 610 and

convex 616, and secondary engagement by overhang.ﬁlz and

projection 602B. It depen&s. but such second éngagement may

~be omitted.

Further, there is interposed sealing material 618 where

overhang 612 comes into contact with overhand 614 to produce

higher sealedness. It the engagement or fitting of Jjoint

600A with joint 600B is sufficient, the sealing material 518

may be omitted.

Beltlike members are made of synthetic resin, and most

preferably, of polyvinyl chloride (PVC), excellent in mold-

ability, which is continuously formed by extrusion. This

does not, however, exclude the use of metallic materials.



* &

When jointing, fitting material 652 connects joint 640A with 640B of main
mat eri als 640 being arranged side by side. Fig. 58 is anot her enbodi nent of
main beltlike menber 640. (Beltlike nmenbers 660, 680) Beltlike nmenber 660
as described in Fig. 59 is another beltlike nmenber 600 as shown in Fig. 55
which is fitted with a plastic material &0, W(V or U in section, nmade of

metal (usual gy 618! hehELeRip)proj ections 620 provided in a proper
gquantity. Beltlike material 660 follows plastic material 670 to deform

itsel f. Beltki tefi ' [ o [ h beltlik
renber 620 ahiinoth TR AARE TRESHLRAR, | 4 TOuiiRe WmABGLTEr DO 11ke
materi al 690 n?de of netal %?gu |1y stee el t ri.al, 680 foll ows

| ). [.i ke. mat
pl astic |ineBfl ik inandbggo i1 Oi'frmpietzgéﬁfproafggﬁq;gs 2BVBEDIAVENT Fi gs.
1 to 8 show an enbodi nent (first) of the apparatus S1 for lining a pipeline
accor di ng t oPFHREDr BN tYnhEdtidd crRhinyausly; gad hengfhyismopltMe overal |
conposition of the apparatus S while Figs. 4 to 8 illustrate the .
conposi ti on bhe eaxbemiart tberedd witbapavableyl 62hnbFingen Priocgegtpopel i ne,
round in section, and R a lining pipe. An arrow a shows the direction the
apparatus S16&n] | PrsjedianneOFE Nhndandl hey 8240wrpditd sduwnis gitehest at i onal
widthwise. Inside projection 622 is there formed a hollow as
case may be to make beltlike member more rigid and lighter.
Interior 622 is formed to be substantially flat.
There are formed on both sides of beltlike member 620 joints
6204 and 620B which overlap and engage with each other. That
is, outer joint 520A projection is formed to be the same in
shape as projection 622, and has a round, concave groove 630
formed inside. Overhand 632 is a slightly longer than the
widfh of valley 624. Inner joint 632 has an overhang 634
almost longer than the width of valley 624. Overhang 634 is
provided at its edge a round, convex projection 636 to
"engage with round, concave groove 630 of outer joint 620A.
Also, there is formed a notched concave groove 638 in the
projection 622 at the root of overhang 634.
¥When Jjointing, outer joint 620A and inner joint 620B are
pressed by means of the outer and the inner roller of a
jointing roller block, so that round, coanvex projection 636

comes into round., concave groove and the edge of overhang

632 into notched, concave groove 636 for engagement. .



direction thereof. The noving direction (arrow a) of the apparatus S1 tells
front fromrear. Beltlike nenbers 600, 620 and 640 apply to this

enbodi ment. Lining apparatus S1 As shown in Figs. 1 to 3, the lining
apparatus S1 is com prised of a nounting,frame 1 being fitted in the
center, a jointing nechanism 2 being arianged at one of a plurality of

ext ensi ons pr ¢8é tgd keadeabéy §400m nounting frane 1, and a gui de nmechani sm
3 being provided at another of the exten- sions of nounting frame 1. A

description ofighespaiHowsi Bt el AnotWel! efoQine8d Sl P tINMKENtWeABebr ame 1
(see Figs. 1 to 3) Muunting frane 1 is provided in the center of the

apparatus Sl angd, Qe 9l ef O Bie%ﬁlépgg{%@ibﬂg fé’@%%ﬁ%%fﬁ%f‘ggs%iﬁr“ 11

are inserted rotatably as we as s I'n 1nner a of

round pi pes 10., W.th sget .bolt t he.ar e rest.ricted against notion
and adj ust abl BY§ &pa sﬁl8n.beigé1’2ker Mﬁgeﬁﬁ%@ f’(?da%ét?’éﬁﬁ af‘?gerplraglvi ded in
the present enpodinment, but_ they may be 3 or 5 in nunber, Instead of round

pi pes conbi nef?? pHadfs IRLET iy §4Poﬁ%cpffﬂﬂié‘eﬂ0‘éi%frﬁée&Fis?)“%ssé&. a&dn 11 i s
a round, hollow pipe, but it can be of round, solid type. It also can be of
prismtype asgfdevemaddinnlt lse has at both ends jointa 640A and 6408,

the.joints A and B having fitting grooves 646. In addition,

fitting material 650 is provided with fitting projections

652 to fit elastically into fitting grooves 646 of main

material 640.

When jointing, fitting material 652 connects joint 640A with

640B of main materials 640 being arranged side by side.

Fig. 58 is another embodiment of main beltlike member 640.

(Beltlike members 660, 680)

Beltlike member 660 as described in Fig. 59 is another

beltlike member 600 as shown in Fig. 55 which is fitted with

a plastic material 670, W (V or U) in section, made of métal

(usually steel) between projectioﬁs 620 provided in a proper

guantity. Beltlike material 660 follows plastic material 670

to deform itself.

Beltlike material 680 as described im Fig. 60 is another

beltlike member 620 as shown in Fig. 56 which is fitted with

a plastic linear material 690 made of metal (usually steel).

Beltlike material'ﬁaﬂ follows plastic linear material 690 to

deform itself.
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Jointing mechanism2 (See Figs. 1, 2 and 4 through 7.) Jointing nmechanism 2
is provided as a main with a jointing roller block conprising a set of an
outer roller 15 and an inner roller 16, and al so a gear -18 bei ng housed in
a box 17, the mechanismfor use to turn 3she rollers. The jointing nmechani sm
2 is arranged where involutely wound beltlike nenber 600 is jointed,

nanmel y, wherBIRS® EM80ODEMENT nenber 600 is closed for the first tinme. 19 is

t he manual handle to operate gear 18. (Box 17) Box 17 is rigid and divided

into upper ppigs 14Atang sPWWeranP@nbodiddht WpRRsL P théAapSadiivyet ediwith 178
by neans of a pin axis nenber 21. Upper part 17A is openable on the axis

of pi N menbeg, 2l Ehgr ¢ 4 SAGY' e f JIHNGH NG IIRea 2 1h0ph iR AT O boX

17, and nounti ng i's I nser nmount i ng 22a t her eof .

Set bolt 23 assed..t hrough the.sid to _secure sane.

Cl osi ng devi té g4 13+ *iffe eg g‘h Ja]tr?&" %lqyeergklb‘é?{"ﬁ"fﬂté%l 8 etgﬁper part
17A onto | ower part 17B. Shown is an exa in which link rod 26 is
pivoted to a2PRaFatgspsopietis fgssr o the &658Ftiﬁﬁ% theacomppsidiod pf oj ect ed

a forked shelf 27 fromthe |ower part 17B in the same phase as rib 25 to
enabl e |ink paeh Z@®ritooéobie iamperabies cbncave of

In Figs, P is a pipeline, round in sectioh, and R a lining
pipe. An arrow a shows the direction the apparatus S1
follows when moving; and an arrow B shows the rotational
direction thereof.

The moving direction (arrow a) of the apparatus S1 tells
front from rear.

Beltlike members 600, 620 and 640 apply to this embodiment.
Lining apparatus S1}

" As shown in Figs. 1 to 3, the lining apparatus S1 is com-
prised of a mounting frame 1 being fitted in the éenter, a
jointing mechanism 2 being arranged.at one of a plurality of
extensions provided radially from mounting frame 1, and a
guide mechanism 3 being provided at another of the exten-
sions of mounting frame 1.

A description of the parts in detail will bé given belov.
Mounting frame 1 (see Figs. 1 to 3)

Mounting frame 1 is provided in the center of the apparatus
S1 and made of round pipes 10 being connected crosswise.

Arms 11 are inserted rotatably as well as slidably in inner



forked shelf 27. Coil spring 28 and a nut 29 are fitted onto link rod, the
nut bei ng engageable with the bottom screw. As nut 29 is fastened, coil
spring 28 is pressed down to the |ower part of forked shelf 27. As a
result, the tightening force of upper %rt 17A is adjusted as adequate
with coil spring 28 elasticity. (Gear Gear 18 is equipped with 4 gear

shafts 31, 32,,033% and 3¢ FolAt %‘?bb’sbﬂl d%@hb%m‘!‘%ﬂtfsr@@t ad Jrgar apel | s of
box 17. There |s secured a small gearwheel a to the first gear shaft 31

(i nput _shaft) . JN8lgeliS, %aezfr}%te%o%l 2 difd Qﬁ?&l@%’ﬂ' Bt xﬁggs'&%%cond gear

shaft 32 (int errre iate s to engage w gear whee mal | gear wheel
c is also secgred to t‘{]e secorf@ %?argéha§ 32. There.is f?ecuredél?’r | ar ge
gear wheel et THY P gEEr APYACaE el B kRS ) PEF Brgage with
gearwheel c. Also, there is secured a small earwheel e to the fourth gear
shaft 34 (outpRodiment) batchBayecmad P8 JeoF vindd namber. SHgteadn@fpr esent
enbodi nent, four gear shafts 31 through 34 are supported and secured by
means of r ot argusbaiipagscorigied. beaiswydayies ad swuadahpbdlda aarhibe ef f ect .
The nunber of gear shafts is not limted to 4. It may be 3 or 5 or over.
There is fittebsos amedably a handle 19 as input part at the front end of 36
of the first gear shaft 31 according to gear

Arm 11 is a round, hollow pipe, but it can be of round,

solid type. It also can be of prism type as the case may be.

Jointing mechanism 2 (See Figs. 1, 2 and 4 through 7.)

Jointing mechanism 2 is provided as a main with a Jjointing

roller block comprising a set of an outer roller 15 and an

inner roller 16, and also a gear 18 being housed in a box

17, the mechanism for use to turn the rollers. The Jjointing

mechanism 2 is arranged where involutely wound beltlike

member 600 is jointed, namely, where the beltlike member 600

is closed for the first time. 19 is thé manual handle to

operate gear 18.

{Box 17)

Box 17 is rigid and divided into upper part 174 and lower

part 17B. Upper part 17A is pivoted with 17B by means of a

pin éxis member 21. Upper part 17A is openable on the axis

of pin member 21.

There is secured a mounting member 22 to the rear of box 17,

and mounting frame arm 11 is inserted in the mounting hole

22a thereof. Set bolt 23 is passed through the side of arm
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18. Quter roller 15 is coupled with the fourth gear shaft 34 so that final
torque may be transmtted. Inner roller 16 is fitted rotatably onto the
third gear shaft 33. In addition, a spacer roller 37-is fitted rotata- bly
onto the fourth gear shaft 34 to maintain space. The spacer roller 37 '
comes into contact with the inner wall 23f pi pe P by the outer circunference
t hereof. Theispacaicure! kghe 37 may be appropriate in dianmeter, but it can be
onmtted. (Jointing roller block) Quter roller 15 and inner rol ler 16 of

jointing rokhgg;hl ofdy @t Fi da BYtHidOnannaEwad didet be Bhiy ect ign of the
pi pe shaft and with flxed intervals. As nentioned above, outer roller 15

and inner TahLer 3% Al e pff&'§%by1&@an%%g%dltz 98gbnahod L3y 34 and 3 of

gear 18, tha Ier I's” coupl ear shaft 34 while inner
roller 16 is free fromgear .s ih.rotatio ause. f his, it is
not al ways r‘?éﬁ'ég)g%rry ’f'brelflrﬁ?e:l’?“ IF%P %B ’tsoprlﬁ?e?q BE éj ge%r shaft 33,
and the roller may be fitted separate from gear It aI so r@y be fitted
vi a 29 baxeigctimegy from thenuapen Rpgd ildw 'E)tferseuéﬁ PRBIeote%erds 15 and 16
of jointing roller block, and the correspondence of the rollers with
bel tlike rrerfbekeﬁoﬂlelc!uﬂérfrm Itde 1swemspartplldiBaln thheosape ppaseanges 41
formed on

rib 25 to enable link rod 26 to come 1nto the concave of

forked shelf 27. Coil spring 28 and a nut 29 are fitted onto
link rod, the nut being engageable with the bottom screv.
As nut 29 is fastened, coil spring 28 is pressed down to the
lower part of forked shelf 27. As a result, the tightening
force of upper part 17A is adjusted as adequate with coil
spring 28 elasticity.

(Gear 18) |

Gear 18 is equipped with 4 gear shafts 31, 32, 33 and 34
rotatably bridged between front and rear walls of box 17.
There is secured a small gearwheel a to the first gear shaft
31 (input shaft). There is secured a large gearwheel b to
the second gear shaft 32 (intermediate shaft) to engage with
gearwheel a. A small gearwheel c¢ is also secured to the
second gear shaft 32. There is secured a large gearwheel d
to the third gear shaft 33 (intermediate shaft) to engage
with gearwheel.c. Also, there is secured a small gearwheel e
to the fourth gear shaft 34 (output shaft) to engage with

gearwheel d.



a cylinder body 40 at fixed intervals, the flanges 41 being for comng into

grooves 604 between projections 602 of belt- |ike nenber 600. In addition,
the outer circunference of cylinder body 40 is pressed agai nst the exterior
of projec- tion 602 of beltlike nenber 6Qf. 40a, part thereof, is re- duced

in dianmeter to conme out of projection 60Z° O the ring flanges 41, two

flanges 4la WihChheOp¥ &SHANAnbOd £ 1IN €oli- COTHR: IsHh Ot £ OIU agirotghh 3zel t1i ke
menber 600 by the circunfe- rence. It is not always necessary for the other

ring flanges 4lot gy e linhRa CAch ¥ the2! bl K& dBMBehr P8 . Ipigkigad,

they have to cone into grooves 604 between projections 602.° Tnner roller 16

Lot e 0t BEhe BARS o d b oCKADRE Ry AL Cleasey ! ordd Joflolr iogr Of

beltli ke nmenb sup- er- when er is pressed

fromoutside at the closure H, Besjdes, there is forngd a_portion 43 of
enl arged di an#faf ﬁP?%F%iHﬁ aﬁﬁefiﬂﬁféa:tPh@' @angFﬁﬁéF'P

into a concave groove 610 of beltlike nmenber 600. The portion may be,
however, onittl88reTés nbilited seAeYaR)YmacRantbiml? aft npyhindgtprpetleis nade
by openi ng upper part 17A of box 17, matching outer roller 15 30 flanges
41 with the pifrehtsersd ofeBf| oketheefhest 6ORprbpéttiorsced2inposi tgiesni ng
ring flange 41a to the closure H, closing upper part 17 onto | ower part
17B, shuttinglel ositer deviee P8 iandohpbéeniin® Bhé £firth gear shaft 34

so that final torque may be transmitted.

Inner roller 16 is fitted rotatably onto the third gear

shaft 33. In addition, a spacer roller 37 is fitted rotata-

bly onto the fourth gear shaft 34 to maintain space. The

spacer roller 37 comes into contact.with'the inner wall of

pipe P by the outer circumference thereof. The spacer roller

37 may be apprﬁpriate in diameter, but it can be omitted.

(Jointing roller block) ,

Quter roller 15 and inner roller 16 of jointing roller block

are side by side'arranged in the direction of the pipe shaft

and with fixed intervals.

As mentioned above, outer roller 15 and .inner roller 16 are

respectively connected to gear shafts 34 and 33 of gear 18,

that is, outer roller 15 is coupled with gear shaft 34 while

inner roller 16 is free from gear shaft 33 in rotation.

Because of this, it is not always necessary for inner roller

16 to interlock with gear shaft 33, and the roller may be

fitted separate from gear 18. It also may be fitted via

oPFePV¥6- to come -
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Qui de nmechanisns 3 (see Figs. 1 through 3, and 8.) Guide nmechanisns 3 (3A,
3B, 3C) are fitted respectively onto the tips of the arnms 11 of nounting

frame 1. Guide rollers 45 are the nain conponents, and are nounted inside
of lining pipe Rto keep the pipe round_in cooperation with jointing

mechanism 2. Mrre in detail, the rotaryzghaft 46 of a guide roller 45 is
supported ro,gd'g{]qtql.y by nmeans of a frame 47, there being secured a nounting
menber 48 to the frane 47 in the inner dianeter direction. The tip of arm

11 of nounti fr. 1.5 r i ot I untin
menber 48, \Aﬂ%dh ?ggsé%uér@c?r{é%gtﬁe&ar% %Qggy ne?r?gquQaPl‘it %?@ug s%gt bol tg
49. Mounting, nenqher 481%#3\ fra 47 e relativel andllihe nount i ng

I nobi %e,

menber is adf UStiEdEf HP ddoek. prrd g 84T TH5R €879y B8 ZALLRTHg nut 50
onto a bolt 47a in the frame 47. Guide rollers 45 are alnost the sane as
i nner rol | er¥i hedtlikeymenber) 8Bfer . That is, roller body 45a is right
cylin- drical, and there is formed a dianmeter-enlarged portion 45b at the
front thereofutsdrt rodlear tfe-hdisaper burdlidiygef456tne Ifilandds t4orformpéreni s
formed at the front edge of roller body 31 45a a |l arge-dianeter fl ange
45e havi ng aatayidmnddrpbedy oft 43dfiRed limtebodys AShechiesgentdd derihgct with
the interior of lining pipe R ring flange 45c fits into concave groove 610

for coming into grooves 604 between projections 602 of belt-

like member 600. In addition, the outer circumference of

cylinder body 40 is pressed against the exterior of projec-

tion 602 of beltlike member 600. 40a, part thereof, is re-

duced in diameter to come out of projection 602. 0f the ring

flanges 41, two flanges 4l'a which correspond to closure H

come into contact with beltlike member 600 by the circumfe-

rence. It is not always necessary for the other ring flamges

41 to come into contact with beltlike member 600. Insfead.

they have to come into grooves 604 between projections 602.

Inner roller 16 is, on the other hand, right cylindrical,

and close to the interior of beltlike member 600 and sup-

ports the member when the latter is pressed from outside at

the closure H. Besides, there is formed a portion 43 of

enlarged diameter with a flange 43a at the edge of inner

roller 16 to come into a concave groove 610 of beltlike

member 600. The portion may be, however, omitted.

To mount jointing mechanism 2 onto lining pipe R is made by

opening upper part 17A of box 17, matching outer roller 15



of beltlike nenber 600, and |arge-dianeter flange 45e cones into contact
with the front edge of lining pipe R Roller body 45a, dianeter-enlarged
portion 45b and | arge-di aneter flange 45e nay be fornmed as three segnents
or one body. In addition, roller body 4 may be rotatable via bearings
with rotary shaft 46 being stationary. i de mechanism 3 of the present
enbodi ment i glangenged atith phaseiofhd<Lrdf widldhedaemnber e69045 are shifted
in phase in the pipe shaft direction, so that ring flange 45c fits into

concave gr 00\1590@&91;ﬂfnsb€lilﬂt2| [ BSS{@mﬁrngGQQng Q«l‘a@@e”@?@aﬂ’ﬁ YRe3cl §siFOVi ded at
three positions according-to the present invention. They al so may be

provi ded at o 9hfhy e, posi tians. ntbnng]aq,ew BgktnesB. Mgk {ghd ove [

descri ption of I|n|n an”‘under ground I ne I ni'ng apparat us

S1 accordlng 9 t he pr.esen nv t| and S1 morks Fig. 9 outlines
lining work UsPRY™% heevﬁr"gsz?‘n ‘ﬁ%@ﬁ ﬁg’n‘fg Y i\y%g work is applied to a

sewer age, under round pi peline. Fi QL is an upstream manhol e, and
Q@ is a downdt FganFSﬁ’éa“%@ssﬁov&ﬁanFﬁsg lgthreughe §:s #Mbvided an unwinder T
with a 32 rotary table wound with beltlike menber 600 on the upstream
wanhole on t lfaideorgrhanismsny (ov.k 3Bs per famenddttedbmagpectively onto

the tips of the arms 11 of mounting frame 1. Guide rollers
45 are the main components, and are mPunted inside of lining
pipe R to keep the pipe round in cooperation with jointing
mechanism 2.
More in detail, the rotary shaft 46 of a guide roller 45 is
supported rotatably by meéns of a frame 47, there being
secured a mounting member 48 to the frame 47 in the inner
diameter direction. The tip of arm 11 of mounting frame -
1lis inserted in the mounting holé 48a of mounting member
48; which is.secured to the arm 11 by means of a through set
bolt 49. Mounting member 48 and frame 47 are relatively
mﬁbile, and the mounting member is adjusted for phase to
be secured to frame 47 by tightening hut,SO onto a bolt 47a
in the frame 47.
Guide rollers 45 are almost the same as inner roller 16, but
they are longer. That is, roller body 45a is right cylin-

_ dricél, and there is formed a diameter-enlarged portion 45b
at the front thereof with a léfge-diameter flange 45c¢. In

addition, there is formed at the front edge of roller body
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streamto downstream The processes will be described one by one in the
followng. (1) The lining apparatus S1 is brought by segnents into target
pi peline P via manhole Ql, and assenbled in P. That is, nounting frame 1,
jointing mechanism 2 and gui de nmecha- 41ism 3 of the apparatus S1 may be
taken apart respectively, and the apparatus may be readily assenbl ed at
site. (2) Belid ikelargdaiian@bepuflangel ASEraniggoandaatrédepstiardn- | ng edge
of manhole QL of pipeline Pis manually wound a few tines .(once at |east)

to produce a48d.nirediptpProdIp 463t dbkeHdidtionicogtHEPa)ith( Bhe Antelt@ofront edge
of starting lining pipe Ro are in- stalled in position jointing nechanism 2

and gui de meghar, NiySPE B, Af; dgh Lirl@%nﬂsca&eegaim 3hac ¥ G dodll $1015 and

inner roller 16 of jOIntIng ro | ock are arranged at the closure of

ining bl pe £ REGEoT g0 b0 14 3 geél&lgmetg#t 8100 | e 1ot 0 oroove

604 of beltl ke nenber ring ange a ‘'sh
correctly in contact with the cl sure . e 43 of Ller 16 is
cofe cahd Al

fitted into tHHEAPRLEFHOVE FHeof T HRY (998 © Bs@are n§E 45c of a
gui de nmechanism 3 with concave groove 610 of belt-. |ike nenber 600. (4)
Wth the manbedy Hdddl éiameisr- Jea?ﬁfwb RREEAARI 4th 2nd laBesddiageéar out er
roller 15 and inner roller 16 pinch and

flange 4%e may be formed as three segments or one body. In

addition, roller body 45a_may be rotatable via bearings with
rotary shaft 46 being stationary.

Guide mechanism 3 of the present embodiment is arranged at a
phase of 90 ° and guide rollers 45 are shifted in phase in
the pipe.shaft direction. so that ring flange 45¢c fits into
concave groove 610 of béltlike member 600.

Guide mechanism 3 is prﬁvided at three positions according
to the present invention. They also may be provided at two
or five positions.

Lining a pipéline P

what follows is a description of lining an underground
pipeliqe P using the lining apparatus S1 according to the
present invention, and how S1 works.

Fig. 9 outlines lining work using the present embodiment.
Lining work is abplied to a sewerage, underground pipeline.
In Fig. 9, Q1 is an upstream manhole, and Q2 is a downstream
one.

As shown in Fig. 9, there is provided an unwinder T with a



connect beltlike nmenber 600, which is supplied, followng starting |ining
pipe [err], with starting lining pipe Ro at closure Hthanks to the
construction of joints of the nmenber 600. At the sane tine, the jointing
mechani smrevolves in the pipe circunferential direction and advances in

t he pi pe shaft direction upon engagene of ring flange 41 of outer roller

15 with groove,604; of 138l %L}f@e%%g%@g@?eﬁaggggﬁge %g%ﬂsnhﬁgirémnge. 43

of inner roller 16 wth concav er 600. The revolution
of jointing hapnj sm 2 d encagenent. of qujde_rol l.er 4 | ange_ 45c of

gui de rrechanims]?'%nngo%ﬁzt%n c%%a%‘e&gﬁgn%mbné twﬁlrkelsnep%ggrgﬁg %Ir‘\a I‘g% t he
apparatus S1 to advance with a fixed pitch. As a result, beltlike nmenber
600 i s invol utS&F§aR Jifh 4o#85t684%rm | ining pipe R (4A) In this process,
spacers are adequately installed in gaps between |ining pipe R and pipeline
P as |ining pilBe RecReaeSe8ill 4 descaskid iome, bhHerns iu@et%enﬁ@}l%@sts
successively pro- vided, according to the present process, fromunw nder T
installed on tli¢ Gheuddniks dppairedhsySi lisubroagled bn $Fegmerds dumbbonder T is
such that a rotary table 804 is rotatably nmounted via rollers 802 on a ring

rail 800 provitdegetrpiyed inbep opnimaghoie NBNhahd &dserdled @haPy Tmkl e 804

bei.ng 34
is, mounting frame 1, jointing mechanism 2 and guide mecha-
nism 3 of the apparatus S1 may be taken apart respectively,
and the apparatus may be readily assembled at site.
(2) Beltlike membef 600 pulled in from ground at the start-
ing edge of manhole Q1 of pipeline P is manually wound a few
times .{once at ieast) to produce a lining pipe Ro (starting
lining pipe).
(3).At the front edge of starting lining pipe Ro are in-
stalled in position joint}ﬁg mechanism 2 and guide mecha-
nisms 3 of the lining apparatus S1. Outer roller 15 and
iﬂner roller 16 of jointing roller block are arranged at the
closure of lining pipe Ro before fitting ring flange 41 of
outer roller 15 into groove 604 of beltlike member 600. In
particular, ring flange 4la shall be correctly in contact
with the closure H. Flange 43 of inner roller 16 is fitted
into concave groove 610 of beltlike member 600, and flange
45c of a guide mechanism 3 with concave groove 610 of belt-
like member 600.

{4) With the manual handle 19 of jointing mechanism 2
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designed to rotatably support a drum 806 wound wth beltlike nmenber 600
ready to unreel. Wth this, horizontal rotation of rotary table 804 al ong
ring rail 800 is synthesized with vertical rotation of drum 806. Along with
pi pe making, beltlike nmenber 600 tw sts,33but unwinder T follows with the
rotary table 804, synchronizing with such twsting. (5) After lining pipe R

covers the oypé@dded, enaltBrokoRiee-19 A Pnn&@Rs1hetWaenptiiem whil be filled
with cement mlk. Lining will be conpleted when cenent m |k sets. (Effects

of the Tirst oerbod ilorifhe fBidiadeeh, | MAPSL! Beed i UdN0 Q904 EhED Lo Lhe

pr esent enbogll ment is inplenmented in the above-nmentioned node, and it will

show the foll pw eff.ects: Accordin o _the lining.apparat of, the _
pr esent enboﬁ??‘r‘éﬂtq‘gl ilrﬁnﬁﬁgpipﬁgel?&%'s "g&&’nﬁgaf%“\gefltlgbggipnld’evm'tks%iant pi peline P
as it is, with no restriction against the dianmeter .and l:eﬂlgth of lining

pi pe. Accor dPhefyre & FBARKY. iR AGepPRRStFuatigR o aiaiakFeot | FGMPRDN,
lining pipe Rwith a curve may be so produced as to cope W th pipeline P
with a curvebff®ut &% the semelbine lgudpiyting weahadsisgyr orolyesr 40w t hout
any special notive power. The engagenent of ring flange 14 of outer roller
14 with grootke 6fipeofcibetinfedentivibéir &0 candné rgbvperent inftid anige

shaft direction upon engaéement of ring flange 41 of outer
roller 15 with gfoove 604 of beltlike member 600 and wupon
engagement of flange 43 of inner roller 16 with concave 6160
of beltlike member 600.
The revolution ﬁf jointing mechanism 2 and engagement of

- guide roller 45 flange 45c of guide mechanism 3 with concave
619 of beltlike memﬁer 600 enables the apparatus SI to
advance with a fixed pitch.
As a result, beltlike member 680 is involutely supplied to
form lining pipe R.
{44) In this process, spacers are adequately installed in
gaps between lining pipe R and pipeline P as lining pipe R
advances.
(4B) In addition, beltlike member 600 is successively pro-
vided, according to the present process, from unwinder T
installed on tﬁe ground. As typically illustrated in Fig. 9,
unwinder T is such that a rotary table 804 is rotatably
mounted via rollers 802 on a fing rail 800 provided around

the opening of manhole Ql, the rotary table 804 being



35 43 of inner roller 16 with flange 45c of a guide roller 45 hel p guide
the apparatus S1 with a fixed pitch to produce |lining pipe R securely. The
degree of roundness of lining pipe Ris assured by nmeans of jointing
nmechanism 2 and rollers 15, 16 and 45 of,,gui de mechani sm 3. The present
enbodi ment gives a manual node, and it %so can depend on notive power.

That is, an eldé&igned rin @ptiaéahbnrﬁuppeatl & drve $i08 weund @ﬁthnhﬂﬂnld!ef rame 1
center and a snal | gearwheel is nounted to gear shaft 31 of gear 18 in the
box 17, the smgmbenehiivreadybtd mprdedi ghieth ttdiisnt bet badabailt hot#fsiosl ectric
notor drive shaft with a chain. This nmakes it possible not only to automate
i n-pi peline |iofi pgtaey kabilieh8od £1ongt Fisg nedidr 80Duls ad @ hpsdded ewtionomni cal
lining de- pending on small notive power. In Fig. 9, there is provided an

electric supprrgmbglE@ﬁ%tqgntgp¢gqusdsof manhol e QL on the downstream
side. Electric power is suppl |ed to the electric notor by way.of the unit

F.Further or gy o3 gPYSUIS fo MPhAET™Y of ERIAC ohBEr ChAFL LM GIIR! Uy |1 SUch

an instance, an e ric supply unit on the ground 1s
[ Tustrated i AoPREe Shcbrid dABS T HEnE R rhEes dE ot e g !ﬁiﬁ@??ﬂ "
design as foll qws: :
with such twisting.
(5) After lining pipe R covers the overall length of pipe-
line P, gaps between them will be filled with cement milk.
Lining will be completed when cement milk sets.
(Effects of the first embodiment)
The method of in-pipeline lining according to the present
embodiment is implemented in the above-mentioned mode. and
it will show the.following effects:
According to the lining apparatus of the present embodiment
-lining pipe R as f;rmed is left behind within pipeline P as
'%p is, with no restriction against the diameter and iength
o% Iining pipe. Accordingly, a long lining pipe will be
available.
In addition, linihg pipe R with a curve may be so produced
as to cope with pipeline P with a curve.
Quter roller 15 is manually driven by way of gears without
any special motive power.

The engagement of ring flangé 14 6f outer roller 14 with

groove 604 of beltlike member 600 and engagement.of flange
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36 [err] The illustrated nounting franme 1 is crosswise, and it also can be
circular or square. If this is the case, exten- sions will be provided
radially fromthe frame and nmecha- nisms_w1l be nmounted onto such
extensions. [err] Gear nechani smincl ud chain transm ssion by neans of a

chain_engagi g gears SEPEKeUS) wtkhNr eaR 95098r 4 Quiliol Lot fe10fs al vays

necessary to tit inner 16 and/ or qui ollers 45 wth beltlike

menber using_ fl anges, and grooves. ol.ler be i.nscribed i beltlike
menber . 3h/e)l§EC%ﬂf5 %r@gﬁfw%ﬁsgéi ‘1’0&& ﬁ?gé’éﬁ‘?l%&sc}%ovsoa?f’gtoﬁél?eenbodi ment

(second) of iil_he_ %gpar atus S for lining a pipeline according to the present
i nvention. ThHt18&PIPEQR S9FW8dNs the overal | conposition of the |ining
apparatus S2 while Figs. 11 through 19 illustrate the conposition of each

part of the Gppaesrgs sb. rawidnespeofrehindng Bove Fig amsusad PApAr9nto the
present enbodi nent. Lining apparatus S2 Referring nowto Figs. 10 to 19,
t he conpositodnjointimg menhamispRaratusoS2raf 16hel praasiedd efibedident wil |
be described below. As illustrated in Figs. 10 to 12, the apparatus S2 is
mai nly mechanism 3. : '

The present embodiment gives a manual mode, and it also can

depend on motive power. That is, an electric motor is mount-

ed in the vicinity of mounting frame 1 cénter and a small

gearwheel is mounted to gear shaft 31 of gear i8in the box

17, the small gearwheel being designed to interlock with the

electric motor drive shaft with a chain. This makes it

possible not only to automate in-pipeline lining work with

an electric motor. but also produce economical lining de-

pending on small motive power.

In Fig. 9, there is provided an electric supply uﬁit F is on

the ground of manhole Q1 on the downstream side. Electric

power is supplied to the electric motor by way of the unit

F. |

Furthermore, a pneumatic motor may replace the electric

motor. In such aﬁ instance, an electric supply unit F on the

ground is, of course, replaced with a pneumatic unit.

In addition, hydraulic drive may be used as illustrated in

the second .embodiment.

The first embodimént may change in design as follows:



conposed of a ring-like nounting franme 101, a plurality of guide rollers
being arranged with a fixed pitch on the outer circunference of the frane
101. and a jointing nechani sm 105 being nounted via the frane 101 and
having an inner roller 103 and an outer3goller 104. A description of the
details will follow Munting frame 101 (See Figs. 10 to 13, and 14 to 16.)
Mounti ng frantD 1Dhe i &l ustgatpicnendisg Bramscdd igi aTesHider nit@ndds to .
maintain a required rigidity. Mouunting frane 101 is, according to the
present enbodeirent camdrnpeiedudsr sirx squgnentkf, thdsals 1'feBcasel1 CXURID, 101E,
and 101F, the segnents 101A to 101F being a 1/6th circle respectively.

38 Segnent 103fohS, w hDWBEChronadédwaid ik DIwi fitodm taedftdwe cdriermesdgrments 101B
to 101F have the standard wi dth. Segment 101A conbi ned with segnent 101F

forms the mougtspé §:QiNbleNFodBdmRnERM 36h ckiRensosmnsi tion of segnents 101A
to 101F by standard specification is as illustrated in Fig: "14 to 16. That

IS, f [ - Sl ; tpil heet
1108 and 11 ettt peapapsth RREs Tl CreRRALNIRRE b ot A e

necessary, and,it may be reinforced fo ivgi di.ty i rei nforcing steel
mat erial  112. °R§t’ﬂ)r'd?/5‘?gglf’5 PR St r?ﬁﬁ?%eéﬁe(‘:"ilftlhcea ?ﬂo%.hggi de sheets 110 are

a 1/6th arc respectively while flanges 111 are so-call q_q
® It is not always necessary to fit inner ro

er 16 and/or-
guide rollers 45 with beltlike member using flanges and

grooves. A roller may be inscribed in a beltlike member.
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short ones 11la. Flanges 111 have bolt holes 114, and one flange is
connected with and secured to the other by neans of a clanp consisting’ of
bolt 115a and nut 115b. On top edge of a side sheet 110 are there forned
bearing concaves 117 at fixed intervals % receive guide rollers 102
shafts. Bearing concaves 117 are shifted’for phase by rear and front side
sheet s 110A5ﬁﬁgN31©MBQDiM£HErespondence to the inclination of guide rollers
102. (Segments 101A, 101F) As shown in Figs. 11 to 13, segnment 101A is
conposed of Figsmi bl ftlammghody show espdhdr nepttodtiBont (sarbndh ofethang frane
body corresponding to [err] 39 The front side sheet 110A of the main

frame body ispparksnges! 152" @ ihaskvird pelane fAcdrdshgets 1h@Apeksthe ot her
segnents and is narrower so that it nay receive beltlike nmenber 600. One

end of the ngjRptiaRE BRAY ikECRI ¥ 0ashhRS ttid %QG?aﬂll]&m%hheléﬁ%fOt her end
a long flange 111b. The overhang frane is provided with short front and

hor e are priovi daf o8 e thS 5t Bideofle ”gl&fg%ﬁ%?'%%liﬂﬂ? i 8sBEe M 0c

and 110D. Fl nges 119, have hol t holes 114 as in thg er segnents, and
fitted with ‘Heafpraesitian,g Eﬁ%ﬁtPthdé sFRﬁnapffﬁﬁ erhang body is used

Beltlike members 600, 620 and 640 apply to the present
embodiment.

Lining apparatus S2

Referring now to Figs. 10 to 19, the composition of the
lining apparatus S2 of the present embodiment will be
described below.

As illustrated in Figs. 10 to 12, the apparatus S2 is mainly
composed of a ring-like mounting frame 101, a plurality of
guide rollers being arranged with a fixed pitch on the outer
circumference of the fréhe 101, and a jointing mechanism 105
being mounted via the frame 101 and having an inner roilgr
103 and an outer'z;oller 104.

A description of the details will follow.

Mounting frame 101 (See Figs. 10 to 13, and 14 to 16.)
Mounting frame 101 is ring-like énd of a fixed width apd- .
thickness to maintain a required rigidity. Mounting frame
161 is, according to the present embodiment, eomposedof six
segments, 1014, 101B, 101C, 101D, 101E, and 101F, the

segments 101A to 101F being a 1/6th circle respectively.
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for connection with jointing nechanism 105. 120 are bolt hol es thereof.
Segnent 101F is symmetric with segnent 101A, but it is the sane in width as
t he standard segnments. Segnent 101A and segnent 101F are arranged in
opposition to each other, and flanges 143 face each other and assenbled to
be a body using clanps 115 inserted in bolt holes 114. Guide rollers 102

Gui de rol | er sSddierdr € (ddr Angellovaverhensotererciincuidigr.enpad bhe notimes ng frane-
1 at fixed intervals and angles. According to the present enbodi nent, there
are provi ded segmentlsl ¢0$Bfoy 10NEF Bhaadendd steqdend wil®hB, Sdghlsdt U@LR and
101E, and five for segnents 101A and 101F. The nounting angle [err] of a

guide roller é@n?bin%dthRﬁn@e‘éhﬂeﬂf 101F0edr@sbehd | hkenresbe)o 64 nlgei ng

designed to produce lining pipe R In addition, the nunber of guide rollers
102 depends op.tihg, diz2pgser of lining pipe R or guide frame 101. There is
no limt to the nudber so long as it is in a range where the degree of
roundness is sured. i.de rgllers 102

t.he f f flat
gui de roll er 1B®ACEFRH *i8Red |ﬁF§m8%Fﬁaﬁﬁlﬁuﬁ ¢t?jqﬁ] ﬁ%%F g?nhgltﬁlkea

menber 600. and a fl anged guide roller 102B which contacts the i_nterior of
beltlike menpb&Pesfdcatiant e 49 éﬁégstrated in Fig. 14 to 16. That is, a

frame is composed of side sheets 110 (front sheet 1104, rear
sheet 110B) and flanges lll'at both edges. The frame has
fixed rigidity as necessary. and it may be reinforced for
rigidity using a reinforcing steel material 112.

According to the standard specifications, side sheets 110
are a 1/6th arc respectively while flanges 111 are so-called
short ones 1llla.

Flanges 111 have bolt holes 114, and one flange is connected
with and secured to the other by means of a clamp consisting
of bolt llﬁa and nut 115b.

On top edge of a side sheet 110 are there formed bearing
concaves 117 at fixed intervals to receive guide rollers 102
shafts. Bearing concaves 117 are shifted for pﬁaée by rear
and front side sheets 110A and 110B in correspondence to the
inclination of guide rollers 102.

(Segments 101A, 101F)

As shown in Figs. 11 to 13, segment 101A is composed of a
main frame body corresponding to 50 ° and an overhang frame

o

body corresponding to 10
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127 being designed to engage with concave groove 110 of beltlike nenber

600. The present enbodi nrent has three flanged guide rollers 102B provided
at [err] -intervals starting frominner roller 104 of jointing nechanism
105. The arrangenent and nunber of suchzd | anged guide rollers are not
limted to the above-nentioned. Jointing nmechanism 105 (See Figs. 17 to
19.) Jointi Agentrominisitel 8beet FilAt od dh¢ omaimufrang Fodydsl8tdrangedsi de
sheet 110C thereof, and its main conponent is a joint- ing roller block 130
conpri sing aoctenbenhivamh thfanafiromhesheetls! 2104 GE whehotlleroUéeymenak| er 104, a
box 132 housing a gear 131 to synchronize inner roller 103 wth outer

roll er 104, a%?idiél rodelrl So M4 ik3Rabef kiRUBLEEE Ot Qehber dvAX 132 and
rotational drive source for the rollers 103 and 104. The block 130 is

arranged in r o t 0 0, n tely‘
suppl i ed. belotﬁlgl Egéprr[gpn%glr@ @8%9 de :b%& eceplc‘)é%t Po%ﬂ%tg?é%ﬁé %PP’J i ke

menber 600 i3 sed 132%é See Fi 17 and 18) Box 132 is

rigid, and 3|V|8egﬁ7rﬂt eﬁpﬁgé ?) q9g1 %ﬁufﬁl%Wer part 132B. Upper part

132A and | o part_ 132B _are pivoted by neans of a side pin shaft nenber
135. whi ch \rﬁlﬁe@’ﬁﬁb%ﬁ‘g pslf?melszPsb%hd% wikd shert Jrogtnagfafeafenber 135.
Box 132 is supposed to support overall the shafts of gear 131 wi th upper
part 132A amsétepbaedlpareand 3D Eusendinrg fofom long flange 111b. In

addition, there are provided flanges 119 at the other edge
of short side sheets 110C and 110D. Flanges 119 have bolt
holes 114 as in the other segments, and fitted with clamp
115. Front short side sheet 110C of overhang body is used
for connection with jointing mechanism 105. 120 are bolt
holes thereof.

Segment 101F is symmetric with.segment 101A, but it is the
same in width as the standard segments.

Segment 101A and segment 101F are arranged in opposition to
each other, and flanges 119 face each other and assembled to
be a body using clamps 115 inserted in bolt holes 114.

Guide rollers 102

Guide rollers 102 are arrénged on the outer circumference of
mounting frame 1 at fixed intervals and angles. According to
the present embodiment, there are provided six rollers.for
the standard segments 101B, 101C, 101D and 101E, and five
for segments 101A and 101F.

The mounting angle © of a guide roller 102 is perpendicular



the |l ower part 132B of box 132 is used for the nmounting of hydraulic notor
133 while the rear thereof extends nore downward to conme in contact with

si de sheet 110C of nounting frame 101. Extended rear portion of the | ower
part 132B is secured to side sheet 110Ggy matching a bolt hole drilled in
the sheet with a bolt hole 136 in the extended rear portion and fastening a
set bolt 137.tdOHe0tanRé hidmbird@00f bdivg H32igmed tor erodued dd ndngl pipe e
device 138 to close upper part 132A to lower part 132B. An exanple is given
in Fig. 17, agcording to which a link rod 140 is pivoted to a rib 139
projecting fromupper part 132A. There is a projection from|ower part

132B, that is fork shel f i et S Sgkil concave
of the shelf Erh%dggftﬁggdeﬁégﬂgéﬁt%f) &ec%ﬁ\?gaf?ln%}r%og0%4%&%%%0%%40 is

fitted successjvely with a coil .spring 142 and a nut .14 epngage with a
SCrew provi de%‘%"eﬁtﬁﬁ/. ofyifning sz_lp§pbi g’b gluzf‘f.ei.grﬁ%%ﬁé]r%édﬁép%eggrggsed

agai nst the |lower part of shelf 141 by fastening nut 143. x%th %gis,
fastening fortEidf e puprbenFPAlras 2f dt d8 SRidFEry "ErR &BF1 spring
142 elasticity. (Gear 131 and hydraulic nmotor 133)(See Fig. 18.) Gear 131
is provided wiedreaenofshetndnesss ignassu@der ossing rotatably the front and
rear walls of box 132, the first shaft 145 having a gearwheel 147, and the
second shaft @Gdfde rollers 102 are provided in the form of a flat guide

roller 102A which comes ipfo contact with the interior of
beltlike member 600, and a flanged guide roller 102B which
contacts the interior of beltlike member 600 with the flange
127 being'designed to engage with concave groove 110 of
beltlike member 600. The present embodiment has three

flanged guide rollers 102B provided at §0 -intervals
starting from inner roller 104 of jointing mechanism 105.
The arrangement and number of such flanged guide rollers are
';;t limited to the above-mentioned.

Jointing mechanism 105 (See Figs. 17 to 19.)

Jointing mechanism 105 is fitted onto mounting frame 101 via
side sheet 110C thereof, and its main component is a Jjoint-
;ng roller block 130 comprising a combination of an inner
roller 103 with an outer roller 104, a box 132 housing a
gear 131 to synchronize inner roller 103 with outer roller
104, and a hydraulic motor 133 being mounted onto the box

132 and rotational drive source for the rollers 103 and 104.

The block 130 is arranged in correspondence tothe Jjointing



+ &

havi ng a gearwheel 148 to engage wi th gearwheel 147. The revol uti onal
frequency of shafts 145 and 146 nay be adjusted by giving adjustnents to

t he gearwheel s 147 and 148. According to the present enbodi nent, shafts 145
and 146 are supported by neans of rotary bearings. Instead, plain bearings
may be used. In addition, a spacer roll%r 149 is rotatably nmounted onto the
second shaftpddftion OB DhesTutBARS suPPBLA beQkl eke kdbeont ot sitahe isnner

wal | of pipeline Pwith the outer circunference thereof. The di aneter of

spacer rollegpd 49 dRYBE FPelaBeabe1Olild nW¥RY P O 14 edrshd bysHanl i ¢ notor
133 is nounted onto the front of box 132 with the drive shaft 133a coupl ed

with the fi r?ﬁofhl?sfzf) Jl(ggewl}—%/%_alil.]i Cnd oL o 133 is connected wth an in-pipe

151a to supply noto oi'l', "and an out-pi pe 151b to exhaust oil from
the notor. I addjti.on,.the pipes.1l5 re .connected to ot a joint 152
bei ng nount eg"’bgﬁc?t Pﬁefbﬁk‘?’lﬁﬁoiln‘}i‘g RO EPRY fpragﬁelgl%)‘g %J ﬁﬂhﬁﬁat e, the

rotary joint 152 being connected to a pipe 153 which is linked with an
ext ernal preB&t¥ et ¥dur Lareyrart Ad2foRtd \L G¥6FnPaas A3 28pep Bt i R OEAd i s
supplied fromexternal pipe 153 without rotation to hydraulic notor 133

pi pe 151 wi t hyreeans of. aDsiide #ir cehaft mpdben| i .mshoeh 1B ess uppenst erred
to first part 132A open on the axis of pin shaft member 1365.
Box 132 is supposed to support overall the shafts of gear
131 with upper part 132A and lower part 132B. The front of
the lower part 132B of box 132 is used for the moﬁnting of
hydraulic motor 133 while_the rear thereof extends more
do;nward to come in contact wi;h side sheet 110C of mounting
frame 101. Extended rear portion of the lower part 132B is
secured to side sheet 110C by matching a bolt hole drilled
in the sheet with a bolt hole 136 in.the extended rear -
portion and fastening a set bolt 137.
Onto another side of box 132 is there mounted a closure
- device 138 to close upper part 132A to lower part 132B. An
example is given in.Fig. 17, according to which a link rod
140 is pivoted to.a rib 139 projecting from upper part
132A. There is a projection from lower part 132B, that is, a
forked shelf 141 in the same phase as rib 139, the concave
of the shelf 141 being designed to receive link rod 140.

Link rod 140 is fitted successively with a coil spring 142

and a nut 143 to engage with a screw provided below. Coil



shaft 145 by neans of gear 131 and hydraulic nmotor 133. and to second shaft
146 via gear 131. Shaft 145 and. shaft 146 are reverse in rotation to each
ot her. (Jointing nmechanism 130) (See Fig. 19.) Jointing nechanism 130 is
such that inner roller 103 and outer roller are nounted side by side in the
pi pe shaft direction with a certain gag2therebetween so that beltlike

menber 600 i ssgdingheds bys 1R ikRbE S be Sr 8858 QRBLASE . tHd) 134dEt bRy | nner
roller 103 is directly coupled with first shaft 145 while outer roI | er 104

is directly couplied snigtsdy %9?5‘9\:&1*1%% 6‘]_6)“4,]%3Refvﬁ hi 4 gwgg?tgdﬂf , the

conposition of Jolnting nechanism et a| 19 is

an enl ar ged vlg %V(\:/eOfo out er and |gg§é ers. 1 3 d %84 of . |nt1 g roller
bl ock 130, anditfe *FoPPEEDRRIN f+% F?éi"luﬁff e\ﬂl ERebE| f'f er 600.
As illustrated, theéggl |l ers 103 and 104 accor d| ng to the pr esent enbodi ment

are so arrang%pdlt“S eFlastdcaf®i ity of spans (3 with the 44 present
enbodi nent) of beltlike nenber 600. In addition, H shows the closure where
bel t1ike menbHfesrs18irand divdsedlimagorr 33)etSer0Fiks br-dvided with a
plurality of ring flanges 156 being fornmed onto the cylindrical body 155 at
fixed intervadiear ti8d nsnprévalmgegiibbiweishgftorl4a tamdng4|6ntcmogsmg/es 604
bet ween projections 602 of beltlike nmenber 600.

rotatably the front and rear walls of box 132. the first

shaft 145 having a'gearwheel 147, and the second shaft 146

having a gearwheel 148 to engage with gearwheel 147. The

revolutional frequency of shafts 145 and 146 may be adjusted

by giving adjustments to the gearwheels 147 and 148.

According to the present embodiment, shafts 145 and 146 are

supported by means of rotary bearings. Instead, plain

bearings may be used.

In addition, a spacer roller 149 is rotatably mounted onto

the second shaft 146 to maintain gaps. Spacer roller 149

contacts the inner wall of pipeline P with the outer

circumference thereof. The diameter of spacer roller 149

maybe as adequate or it may be'omitted.

A hydraulic motor 133 is mounted onto the front of box 132

with the drive shaft 133a coupled with the first shaft 145.

Hydraulic motor 133 is connected with an in-pipe 151a +to

supply motor 133 with oil, and ah out-pipe 151b to exhauét

0il from the motor. In addition. the pipes 151 are connected

to a rotary Jjoint 152 being mounted onto the box 132 or
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The outer circunstance of cylindrical body 155 is pressed against the
exterior of beltlike nmenber 600 projections 602. The exterior of
cylindrical body 155 has been knurled in order to prevent slippage from
beltli ke nmenber 600. Part 155 of the cyllndrlcal body 155 is reduced in

di aneter to cone out of the prolectlons 4802. Ri ng flanges 156 contact
beltlike nenber 600 th a iy ring fl nge 156a. hy.t

ci rcunf er ences, mtlﬁlé \g 2 e é?ﬁgascgrdregspg%tjet gt'ﬁl %'écu?? I—Ibejrrtlg i S. not

necessary, homever for the. oth rln fl ange o contact beltlike
Tenber o 500 STTMRRKSH 0 (% B3Pe] hbrithtleif of e i bhgBS FREFTTAN nt o

grooves 604 between projections 602. Inner roller 103 is, on the other

hand, cylindPFeiurgn&o¥vbced ose to the interior of bel t1i ke menbers600 as.to
support them including the closure H when they are pressed from outside
by -means of Bitkrtheolbbard Qipintnladdianeortinbefluids ifosvenl izd from

| ar ger-di anmeter portion 103a at the front edge of inner roller 103, the
portion 103axtdmadinipa 15Pr ofichioiubgr o ta¥himnfl kangedrHidlh ct @moebgabhE3 Wit h
groove 610 of belt-1ike nenber 600. The flange 103 nmay be, however, omtted
as adequate. pife MAURL LA dddYilRE. Pi pe R with jointing nmechanism 105 is
performed by openi ng upper part 132A of box 132, matching ring flanges of

out er roIIeng§¥%V%5JLé:Qq Rb&fﬁﬁ%icoﬁotor 133 is transferred to first
shaft 145 by means of gear 131 and hydraulic motor 133, and
to sécond shaft 146 via gear 131. Shaft 145 and. shaft 146
are reverse in rotaﬁion to each other.
(Jointing mechanism 130) (See Fig. 18.)
Jointing mechanism 130 is such that inner roller 103 and
outer roller are mounted side by side in the pipe shaft
direction with a certain gap therebetween so that beltlike
member 600 is pinched by the rollers.
As seen earlier, in addition, inner roller 103 is directly
coupled with-first.shaft 145 while outer roller 104 is
directly coupled with second shaft 104.
Referring now to Fig. 19, the composition of jointing
mechanism 130 will be detailed below.
Fig. 19 is an enlarged view of outer and inner rollers 103
and 104 of jointing roller_block 130, and the correspondence
of the rolleré with beltlike member 600. As illustrated, the
rollers 103 and 104 according té £he”present embodiment are

so arranged to cover a plurality of spans (3 with the'



bel tli ke nmenber 600 projections 602, positioning ring flanges 156a to the
closure H closing upper part 132A to |ower part 132B, closing closure unit
138 and fastening nut 143. Lining a pipeline P A description will be given
below to |ining work for an underground 4ai pe, using the |ining apparatus S2
of the present enbodiment. Fig. 20 shows an outline of lining work. In Fig.
20, Ql denot espzasenss tembadi merdlolof. bepthildowesberaiitradnokddifiem Uhwi nder
with a rotary table and G a hydraulic drive source. The lining work will be
descri bed -bel oskdws tthe olaerreofwhpreceslzddke(dgmbldre ilsi nfhgstapdasatius S2 i s
brought by segnents into the target pipeline P viamanhole Ql, and assenbl ed

therein. That g@sermiyltiiend fouane 3Pdvifed WetRPr 8S@Mhr 3PP AJSFiIE 1 S
conposed of segnents 101A to 101F, readily to assenble, while jointing

mechani sm 105 gay, e mogngedy rﬁot}mtegeoH@rﬁelgilmiﬁqegp%dly\gtQtease at

site. Segnents 10 A to 101F rmuntlng frame 101 are asse
togetherinto ae bod neans. of i.tte

fl anges111. Jol n’iedyd'n anﬁ sm foﬁlﬁ‘% %&%?Ed}#s br?ﬁl'}ﬁt ?PI #ﬁtﬁ@glb&t% th

the box 132 rear bein olted to side sheet 110C t he frarre 10 sing a
set bolt 137, 8&rooves %0? between proELctlons 602 of(%eltllke member % % 9

The outer circumstance of cylindrical body 155 is pressed
against the exterior of beltlike member 600 projections
602. The exterior of c&lindrical body 155 has been knurled
in order to prévent slippage from beltlike member 600. Part
155 of the cylindrical body 155 is reduced in diameter to
come out of the projections 602.

Ring flanges 156 contact beltlike member SﬁD with a pair of
ring flanges lsﬁa by their circumferences, the pair being
correspondent to the closure H.

It is not necessary, however, for the other'ring flanges 156
to contact beltlike members 600 although it is of importance
for the flanges to fit into grooves 604 between projections
602.

Inner roller 103 is, on the other hand, cylindrical and so
close to the interior of beltlike members600 as to support
them, including the closure H, when they are pressed from
outside by means of outer roller 104. In addition, there-is
formed a.larger—diaﬁeter portion 103a at the front edge of

inner roller 103, +the portion 103a having a projecting
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(2) Beltlike menber 600 pulled in fromground at the starting point of
manhol e QL of pipeline P is manually wound a few times (three times or so)
to produce a lining pipe Ro (starting lining pipe). (3) At the front edge
of starting lining pipe Ro is there instgdled in position jointing
mechani sm 105 of the |ining apparatus S2. That is, outer roller 103 and
i nner rol | er 1888913 fpi ARE3ER IWdithpRBeRveL $A0apE Bethnkid® alelRRT cl osure
of lining pipe Ro before fitting ring flange 156 of outer roller 103 into
groove 604 of0Bel The Kdamerbef3 6G0. ben pewvaverul amityddi@sf rdageatic6a shal | be
correctly in contact with the closure H Flange 104b of inner-roller 104 is
fitted into dhecayventin@oVidn6h@ ofipbeRt vike hEimidhg6@@chamise | HOtge 127 of a
fl anged gui de mechani sm 102B i s engaged with concave groove 610 of beltlike
nmenber 600. (4) p¥¥#dred BYi BB AR0EM ddia NALAL £Fl . bULGE, rRddink03 and
inner roller 104 pinch and connect beltlike nenber 600, which.is supplied,
follow ng stagtin O, PI rfds S i gPi Ro at the
closure H thgnkg ?éh{l éepc%ﬁs?ﬁj{fl{)dnuo j&gf‘n%?%f%e menber 0280 At the
sanme tine, %I n%kn nec anl ssrq0130 revo Ives é(gztheﬁtpe circunferenti al

a |

47 direction an vahtes epr&Jﬁe At T e oﬁagﬁ"%nﬁag ment of ring
fl 156 of t I th 604 of beltlik 600.
ange “t1anges i?éae{o 123 ML 80V e S pner aart TRIPY,

| lower part 132B, closing closure unit 138 and fastening nut
143.
Lining a pipeline P
A_description will be given below to lining work for an
underground pipe, using the lining apparatus S2 of the
present embodiment.
Fig. 20 shows an outline of lining work. In Fig. 20, Qi
denotes an upstreaﬁ manhole, Qé a downstream manhole, T an
unwinder with a rotary table and & a hydraulic drive source.
The 1lining work will be described below in the order of
processes.
(1) The lining apparatus S2 is brought by segments into the
target pipeline P viamanhole Q1, and assembled therein.

- That is, mounting frame 101 of the present apparatus
82 is composed of segments 101A to 101F, readiiy to assemble,
while jointing mechanism 185 may be mounted onto the frame
101 and assembled with ease at site. Segments 101A to 101F .

of mounting frame 101 are assembled togetherinto a body by
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The revolution of jointing mechanism 105 and engagenent of flanged guide
roller 102B flange 127 with concave 604 of beltlike nmenber 600 enabl es the
apparatus S2 to advance.with a fixed pitch. As a result, beltlike nenber '
600 is involutely supplied to produce'l4'6ni ng pipe R (4A) In the process,

guide rollers 102 as arran n the outer. circgynstan unting frame
101 cont act ®&38si P fepms Iqigﬁ’g“rﬁdpéng e inak &g&&ﬁ@s‘f@o go # %%g pi pe R
of a certain dianmeter may be fornmed in a steaqy manner E) én addi tion,

bel t1i ke nmersshagdnikkiccasuntad ropmaynting T7emsr Hihg wtlé? t ke R ent
process, fromunwinder T installed on the ground. Al ong with pipe neking,
bel t1i ke neniddr r600 heinzt spobtied urpnisider sFesty ddfiCont zehe \ﬁmameah@l rotary
table 804 follows beltlike nmenber 600. (5) After lining pipe R covers the

overal | |engidingf aps@elbole P37gaps between themwill be filled with cement
mlk. Lining wll be conpleted when cement mlk sets. (Effects of the

second enbodgyeryo: t1h8e "Rk AL Ok0d Np @i NG iiRE Frbii BYo@ELOs€li fle t O t he
present enbodinent is inplenented in the above-nentioned node, and 48 it

wi Ll show ! Ng.frQlihgwhiith £ Toeabiho £ G dngif oL dier! 81 duhARRS Abdiss OF the

present enbodi nen

a few times (three times or so) to produce a lining pipe Ro
(starting lining pipe).

(3) At the front edge of starting lining pipe Ro is there
installed in position jointing mechanism 105 of the lining
apparatus S2. That is, outer roller 103 and inner roller.104
of jointing roller block 130 are arranged at the closure of
lining pipe Ro before fitting ring flange 156 of outer
roller 103 into groove 604 of beltlike member 600. In
particular, ring flange 156a shall be correctly in contact
with the closure H. Flange 104b of inner roller 104 is
fitted into concave groove 610 of beltlike member 600, and
flange 127 of a flanged guide mechanism 102B is engaged with
concave groove 610 of beltlike member 600.

(4) With jointing mechanism 105 rotated, outer roller 103
and inner roller iG4 pinch and connect beltlike member 600,
which is supplied, following starting lining pipe Ro, with
starting lining pipe Ro ﬁt the closure H thanks to the
6o;struction of joints of the member 600. At the same time,

jointing mechanism 1380 revolves in the pipe circumferential



lining pipe R as produced is left behind within pipeline Pas it is, with
no restriction against the dianeter and length of |ining pipe. Accordingly,
along lining pipe will be available. In addition, lining pipe Rwith a
curve may be so produced as to cope with7pipeline Pwith a curve. The
engagenent of .ring.fl an 156 _of _outer. .ol |.er i 4k 4 of
beltlike menb%}r °He|a§§ 6§V8§°?%eir§ptp%r aé%se é%%\fm\é{ ng%?gaég %Ipt ch to
produce linin ipe Rin_a stea manner.. the lin.n arat.us S2 of the
pr esent errbodg?#g‘?é)e"i%teaﬁi VS %i?ﬂg%. ﬁsgi"?,s"? ¥y-T19 ee(%ma)lﬂ%t iwnl&l_tllfrarre 101
with guide rollers 102 being arranged on the outer circunstance of the
frame, |iningsMpes SR4WPEnbel tiikie Bemp¥e 680-r oundness may be produced. The
present enbodi nent may be changed in design as follows: [err] The nounting
frane may be $kgneetelutdononé- i iodd ngypechanidnt hBS mnbensgsesethedf s nay
not be limted. [err] The guide rollers 102 nmay-be snmooth guide rollers
102A or flangelapees iR dodrnelr 10tE flaneti hzf mchanbseaddS6 Mayof be
hydraulically, pneumatically or electrically notor driven. When a pneunatic

motor is usedpelffAfe/ WelbB} S6 P2 nABY DOt R Apbabhtus 52 48 Nbeanan walthctric
motor is used, the rotary joints will be

a fixed pitch.

As a result, beltlike member 600 is involutely supplied to.
produce lining pipe R. |

(44) In the process, guide rollers 102 as arranged on the
outer circumstance of mounting frame 101 contact the ihside
of lining pipe R continuously, so that lining pipe R of a
certain diameter may be formed in a steady manner.

(45) In addition, beltlike member 600 is successively
provided, according to the present process, from unwinder T
installed on the ground;

Alohg with pipe making, beltlike member 600 twists, but
unwinder T synchronizes with and rotary table 804 follows
beltlike member 600.

(5) After lining pipe R covers the ovérall length of
pipeline P, gapé between them will be fil;ed with cement
milk. Lining ﬁill be completed when cement milk sets.
(Effects of the second embodiment)

The method o£ in-pipeline lining acbordiné to fhe present

embodiment is implemented in the above-mentioned mode, and



replaced with rotary brushes. A manual mechanismis also available. Rollers
103 and 104 nmay be driven through handl e operations via gear131. 50

THI RD EMOBI DMENT Figs. 21 to 32 illustrate another enbodi ment of the
present invention, that is, a lining appéSatus (third enbodinment) S3 to

line a pipelipe wifl dishbertig foiossisgcdfifeetstn the foll ow ng, the present
enbodi nent applies to a pipe- line which is rectangular in section. That

IS, Figs. 21 j0crdinfzovol fige queiak! £05MATLE! 09 e ?:'%‘és@ﬁ’@%ﬁﬁb@im%%ﬂw | e
Figs. 24 to 32 the conposition of each part thereof. Beltlike nenbers 600,

620 and 640 ) ] ' Lk ) 3 Fi g.
2110 32.) Ac ChiRth hipecRpes S Ect TRl pehhRARRE FPRLR W00 1 2.

of [err] aring-Ljke, flexible form ng frame,201 havi a_ fixed width and
bei ng provi deB wit hidi | FRED AARERFEHT Ciifls AERERRE oS BIARSHETt ¥0dr |1 nk
bodies, [err]_a plurality of quide rollers 202 arran?ed_respectiwely onto
the |ink mechhPR&th sfaliBing Figeni Agcqnddinglrole kans Lapips mbne dHidlsub
jointing nmechani snms 205 including an outer roller 203 and an inner roller
204 (main joi beiaxpidabhani sm 205A, sub jointing nechani sm 205B), the
mechani snms bei ng mounted onto two positions of the frame 201 which are in
opposi tion In addition, lining pipe R with a curve may be so produced

as to cope with pipeline P with a curve.

The engagement of ring flénge 156 of outer roller 103 with

groove 604 of beltlike member 600 helps guide the apparatus

S2 with a fixed pitch to produce lining pipe R in a steady
manner.

As the lining apparatus S2 of the present embodiment is

equipped with a rigid, ring-like mounting frame 101 with

guide rollers 102 being arranged on the outer circumstance

of the frame, lining pipes R with a high degree of roundness

may be produced.

The present embodiment'may be changed in design as follows:

@® The mounting frame may be segmental or one-hiece type,

and the number of segments may not be limited.

® The guide rollers 102 may be smooth guide rollers 102A or
flanged ones 102B..

® The Jjointing mechanism 105 may be hydraulically,

pneumatically or electrically motor driven. When a pneumatic

motor is used, rotary joints 152 may be available.
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to each other. In addition, Figs. 21 and 22 show Position 1 and Fig. 23
Position 2 of the apparatus S2 in the course of pipe nmaking. The foll ow ng
is a-description of the details. 51 Fgrning frame 201 (See Fig. ‘21 to
27.) Forming frame 201 has a fixed widt# and is ring-like and flexible in
the outer ci Feemf ek ealieicairigi pekan ds whedh othe mrtapehmyiingm vidlabso -has
lateral rigidity. Thus the ring-like frame is equipped with a chain of

| i nks made oferlkavgidngiah ptatalyi byuskes.i nk bodi es. According to the present
enbodi nent, the ring-like frane has a chain of links consisting of 24 |ink

bodi es. Howexemantdl inech@hibf Ne d1Rdes s DRfbilehaRol hersnunlernnaf 1bknk bodies
islimted. Mre particularly, each link body is, as shown in Figs. 24 and

25. conposedygy fe' @FrvddCriptalch RAYANY R esREFIdd GilCRELMIANd a leaf-1ike
i nk arm 212 rotatably coupled at both ends of the shafts 210 between
shafts 210 adj oi ni ng each other via bearings 211. Link arnms 212 may be
expanded outwardly on a [err] basis but they are prevented from being
dented i nwardly because of a prevention nmechanismprovided to this effect.
Fig. 26 shows an exanple of such a nechanism That is, a nmain stopper 214
is projected at the edge of one link arm212 (1), and there is provided at
t he edge of another |ink arm



212 (11) a stopper receiver 215 projecting toward link arm 212 (l). Link
arns are prevented frombeing folded i nwardly when main stopper 214 makes
contact with stopper receiver 215. 216 is a sub stopper to restrain the
angle [err] of outward expandi ng. 59 Guide rollers 202 (See Figs. 21
to 25, and 27.) Quide rollers 202 are provided rotatably on the shafts 202
of form ng fraARERPEMOBEIMEETrol | ers according to the present enbodi nent are
nounted onto the shaft 201 en bloc, but they can be nounted via bearings.
The roller bodygss 2inde 32o0ilheasrtdasygnéietiler rabodiment odnebe i poesadnt act
wth the interior of beltlike menber 600. The standard guide roller 202

(202a) is |ongneepiih,t @haoVEes, taheihMherdidarek 8t h(#Hird khbkd DRcht) ket the
guide roller 202 (202b) provided in a required nunber (usually 1) at the

front of joingpng; @chanis %V ¢l ﬁﬂﬂf Sskab &t i shorter by the width
of beltlike nenbe? 600%?geg;%€g. 7;. 30|n ?%gsnec aﬁfsn1205 (See Figs. 21

(0,29, 21,19 35 g olaafe S BURAP e RBREP Sudied Y 1o SR, 0. 21,
bl ock 202 condiBei TR DK 14 PErTNIFRNLE SHRFION lhvorir SI0 Akl 204, and
the mechani sm conprises a box 222 housing a gear 221 for syn-

to 23 show the overallcomposition of the apparatus S3

while Figs. 24 to 32 the composition of each part thereof.

Beltlike ﬁembers 600, 620 and 640 apply to the present

embodiment.

Lining apparatus S3 (See Fig. 21 to 32.)

As shown in Figs. 21 to 23, the lining apparatus S3 is

comprised of @ a ring-like, flexible forming frame 201

having a fixed width and being providéd with a link

mechanism consisting of a plurality of link bodies, @ a

plurality of gqide rollers 202 arranged respectively onto

the link mechanism shafts of forming frame 201, and @ main

and sub jointing mechanisms 205 including an outer roller

203 and an inner roller 204 (main jointing mechanism 2054,

sub jointing mechanism 205B), the mechanisms being mounted

onto two positions of the frame 201 which are in opposition

to each other.

In addition,'Figs. 21 anﬁ 22 show Position 1 and Fig..23

Position 2 of the apparatus S2 in the course of pipe making.

The following is a description of the details.
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chronizing the rollers with each other in rotation, and a hydraulic
not or bei ng nounted onto the box 222 as a rotary drive source for the
rollers 203 and 204. The main roller mechani sm 205 is nmounted correspondi ng
to the position where involutely wound behtli ke nmenber 600 is jointed, that
is, where the beltlike nenber 600 is first closed. 53 Inner roller 203
is fitted ofoomime ftvafet 2010(%de fFimmi A $o &Te)201 |i ke guide rollers 202.
(Jointing roller block 220) (See Fig. 28.) Jointing roller block 220 is
such that i Foemniigl frame?0B0 amcsodt eixedlWwidth20dndirie arimgr@ékle samk by si de
in the pipe shaft direction with a certain space between them so that they

pi nch bel t1iffex ipndern 68Q. odbér raQlrlcanse 20 iaNd a2Pdet Mirakv@ cni At LhPCKi Ng
with the drive shaft of gear. Referring nowto Fig. 28, the construction of

j ointing ro'mlegﬁ RLOEK 1 ?tZQél%llLaJ)Eiaqg giip dl@ydeﬁ?ﬁé &l QWngE gxe 28 is an

enl ar ged V|em10 I nner and outer rol ers 3 and 204 o 10|nt|ng roller
bl ock 220, o ether with t ggres nden e, of th% rol%ers math beItllke
nmenber 600. *A&"EhSFENIHHE $? ang Zb’ﬂfnlgré’ 88 O r 53R 8L t o cover

the spans of .a plurality of beltllke menbers 600 (3 according to the
present enbddrRrehiyy AfsAeRE PRdies osﬁ?‘é’r\ﬂi’réﬁetﬁorﬁqeon%r?ﬁe"ﬁel tlike nenber

600 are first closed.
embodiment, the ring- 11ke frame has a chain of 1links

consisting of 24 link bodies. However, it is not to be
understood that the number of link bodies is limited.

More particularly, each link body is, as shown in Figs. 24
and 25, composed of a rod-like shaft having a specific
length and a leaf-like link arm 212 rotatably coupled at
both ends of the shafts 210 between shafts 210 adjoining
each other via bearings 211.

Link arms 212 may be expanded outwardly on a 180° basis
but they are prevented from being dented inwa;dly because of
a prevention mechanism provided to this effect. Fig. 26
shows' an examplé of such a mechani.sm. That is, a main
stopper 214 is projected at the edge of one link arm 212
(I), and there is provided at the edge of another link arm
212 (II) a stopper receiver 215 pfojecting toward link arm
212 (I). Link arms are prevented from being folded inwardly
when main stopper 214 makes contact with sfoﬁper receiver
215. 216 is a sub stopper to restrain the angle (1) of

outward expanding.



Mai n jointing nmechanism 205A is arranged in relation to the closure H
Accordingly, the front guide roll 202 (202b) ahead of main jointing
mechani sm 205A is made shorter by a span_gof beltlike nenber 600 to enable
the beltlike nmenber to be pulled in. Innéf roller 202 is cylindrical and
designed to be close to the interior of beltlike nenber, 600 to support the
nenber 54 Grida Teliarspll@dséded f3sout it 28y 88¥et’ ol l er 204, including
the closure H In addition, there is produced a dianeter enlarged portion
at the front Gedde opliemeridloarereo3dednrabaitallynonathe ashpd t303 0ids

provi ded at the dianmeter enlarged portion 203a to neet with an internal
groove 610 ofofbé&btmimegifaane0001 . Titnifldeangel ¢ray albeprdhivevtar thenptésght Cut er
roller 204 is provided with a plurality of ring-like flanges 226 at fixed

intervals on dud@deNéaHreCabubsY ohda, thbesidfanges @26 iri ngudeshgned to
conme into grooves 604 - between beltlike menber 600 projections 602. The

outer circunfgrence VAN J b j ssgd in t he
exterior of bcgdlnt {B%kgg?r%%rﬁéooggé%%cst'i ggg@@q %Iflgreiagafgbggeéﬂgtfhas been

knurled at the exterior,io prevent ,sl a W t h Lili ke nmenb 600. Part
225 of the cihair?drss'é’gﬁeEﬁ%lypef%‘ iagdr educe %IOI;II iogrp’rg %rbfgh corretei%ut of

proj ect i ons 60z, A, 19 LR ("98R8 %007 FRL o thdab 0l LEagn 3202 11

202 (202a) is long enough to cover the internai width of a
link body, but the guide roller 202 (202b) provided in a
required number (usually 1) at the front of jointing
mechanism 205 which appears later is shorter b& the width of
beltlike member 600 (see Fig. 7).

Jointing mechanism 205 (See Figs. 21 to 23, 27 to 32.)
Jointing mechanism 205 is composed of a pair of main and sub
Jjointing mechanisms 2054 and 205B. and fitted diagonally to
the forming frame 201. Jointing mechanism 205's main
component is a jointing roller block 202 consisting of a
pair of inner and outer rollers 203 and 204, and the
‘mechanism comprises a box 222 housing a gear 221 for syn-
chronizing the rollérs with each other in rotation, and a
hydraulic motor being mounted onto the box 222 as a ' rotary
drive source for the rollers 203 and 204. The main roller
mechanism 205 is mounted corresponding to the position where
involutely.wound beltlike member 600 is jointed, that is,

where the beltlike member 600 is first closed.
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relation to the closure H cone into contact with beltlike nenber 600 with
their circunference. It is not always necessary for the other ring flanges
226 to nake contact with beItIi%}e menber 600. Inportant is for the
flanges to fit into gr ooves 604 between oj ecti ons 602 What was descri bed
inrelation to Fi sfo beltli ke nenber too. As to
bel tlike mer;ﬁ‘ére%g?)u‘?r glﬂl ngs Jt"e‘i'%daPnBSOtli‘ si‘ta&?&néga ggrné&ngt he cl osure
H (Box 222) (See Figs. 29 and 30.) Box 222 is rigid, and divided into
upper part Irameaddl [lGker epade Dodprsy2Ph. a pin shaft menber 228 at the
side, upper part and | ower part 222A and 222B are pivoted. The upper part
222A i s openlsblietomeg ttvd laxi blo¢k pﬂZrO mdfberF228.28Bbx 222 supports the shaft
of a gear 221 with front and rear side fromupper part 222A to | ower part
222B. Lowriin2228 télizecbieck ta0 iisksacin thlet ahnéorrsligrf ca8eard2 by way
of box rear while the front is used as nmount for a hydraulic notor 223. A

closure devig®e22901 FerMWAl §fle O QnaRQl BEde ded%lgfa ib&@%l?@zsm&h i's
intended to close wupper part 222A to |ower part 222B. Shown is an exanpl e,

s 0 CouiSteg i 1o A BTS04 Gt
p1nch beltlike member 6500.
The rollers 203 and 204 rotate, interlocking with the drive
shaft of gear.
Referring now to Fig. 28, the construction of jointing
roller block 220 will be described in detail below.
Fig. 28 is an enlarged view of inner and outer rollers 203
and 204 of jointing roller block 220, together with the
correspondence of the rollers with beltlike member 600. As
shown, the rollers 203 and 204 are so arranged as to cover
the spans of a plurality of beltlike &embers 800 (3
according to- the present embodiment). H shows the closure
vhere portions of beltlike member 600 are first closed.
Main jointing mechanism 205A is arranged in relation to the
closure H. Accordingly, the front guide roll 202 (202b)
ahead of main jointing mechanism 205A is made shorter by a |
span of beltlike member 600 to enable the beltlike member to
be pulled in.
Inner raller 202 is cylindrical and designed to be close to

the interior of beltlike member 600 to support the member



as rib 230, projecting from |lower part 222B so that |link rod 231 cones
into the concave of the table 232. Link rod is fitted successively with a
coil spring 233 and a nut 234 to -engage with a screw bel ow. By fastening
nut 23 4. coil spring 233 is pressed agginst the |lower part of the shelf
232, - thereby the tightening force of u%ger part 222 A is adjusted as
adequate W tvheniit sjx i pugesiyd drast betdide by Sdutle@earol22t aAd, hydraulic
notor 223) (See Fig. 29.) Gear 221 is provided with shafts 236 and 237

crossing rotaiclldinkghenkr enéswyd Healn Viditieh, tfitertd0X s2820didded fd rst shaft
236 having a gearwheel 238 secured, and the second shaft 237 having a

gear wheel 23@14&&??@? aﬂ@éd1§9?%§weﬂ t288£r I ddgleShroEaea]11236 1S

connected to 1 nner roller 20 and the second gearwheel 237 to outer roller

I

of ihe shat t Dbtk MRRHTBR FiInREk (204 4% SRYPLISY BT BBMESRY: P ERCT
Dear i ngs oy “HEAREdAPor L PRt 4P REF his s 2nohism Aol FEPo %0t 1% mount ed
rotatably onto the second shaft 237, the spacer roller 240 being intended
to cone intotEdldcmenben §ife ThacFlange 8RY pboeliofeverpyoRitdedut er
circunst ances. The spacer roller 240 may be adequate in dianeter or it may
be onitted. Outer roller 204 is provided with a plurality of ring-like

flanges 226 at fixed intervals on the cylindrical body 225,

the flanges 226 being designed to come into grooves 604

between beltliké member 600 projections 602. The outer

circumference of the cylindrical body 225 is pressed against

the exterior of beltlike member 600 projections. Cylindrical

body 225 has been knurled at the exterior to prevent

slippage with beltlike ﬁember 600. Part 225 of the

cylindrical body 225 is reduced in diameter to come out of

projegtions 602.

As to ring flanges 226, a pair of ring flanges 226a in

relation to the closure H éome into contact with beltlike

member 600 with their circumference. It is not always

necessary for the other ring flanges 226 to make contéct

with beltliké member 600. Important is for the flanges to

fit into grooves 604 between projections 602.

What was described in relation to Fig. 28 goés for beltlike

members 620 and 640, too.

As to beltlike member 640, fitting material 650 is arranged
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Hydraulic notor 223 is nounted to the front of the box 222 with the drive
shaft 223a coupled with the first shaft 233. There are connected to the
hydraulic notor an in-piping 241a to feed oil to the notor 233 and an
out - pi ping 241b to discharge oil fromthe notor 233. In addition, the

pi ping 241 is connected to a rotary joit 242 (see Fig. 21) being nounting
to the box 222thd hadserBtg242 bei ng connected to a piping 243 which is
connected with an external pressure 57 source. Qperating fluid is

supplied to(ghe PPN NYeL4Ri AN Lhehydsaul ic notor 223 side with rotation
fromthe external piping 243 without rotation. Wth the gear 221 and

hydraul i c r « Lhe.drive f.ore f. t.he r 3obs,t i.tt.ed to the
first shaf PB%GZZ?%\:%‘ %Egh&]t oar{%hgqggg%%dlnstﬁaflgp%f%ﬁ \%vg?/Ao%ﬂ]gzlarprwteEZl. The
shafts 236 and LAare.reverse to each other_ jn rotation Jointing

mechani sm 2887 gzgzr?tpunﬁéggtﬁ PR ﬁlba% gEn efszé)g;?fto&ﬁﬁdsb‘{/e'op"g’rﬂeﬁg upper
part 222A of the box 222, matching the ring flanges 226 of outer roller 204
with the pr8pebt pehsloner pprEnekllbomndel i’ iarenibetedodrep88PET oning t he
ring flanges 226a to the closure H, closing upper part 222A to | ower part
222B, cl osi ngrt 22 dsureenihbdiecc @n22Be cani f @t enk mpembles A2d. 234. As seen

from above, the jointing nmechanism 205 is secured to :
Box 222 supports the shaft of a gear 221 with front and

rear side from upper part 222A to lower part 222B. Lower
222B is secured to link arm 212 of forming frame 202 by way
of box rear while the front is used as mount for a
hydraulic motor 223.

A closure device 229 is mounted onto another side of the box
222 which is intended to close wupper part.ﬁéZA to lower
part 222B. Shown is an example, according to which a link
rod 231 is pivoted to a rib 230 projécting from upper part
.222A. and- a fo;ked shelf 232 is provided in the same phase
as rib 230, projecting from lower part 222B so that link
rod 231 comes into the concave of the table 232.

Link rod is fitted successively with a coil spring 233 and
a nut 234 to engage with a screw below. By fasteqing'nut 23
4, coil spring 233 is pressed against the lower part of the
shelf 232, thereby the tightening;force of upper part 222

A is adjusted as adequate with coil spring 233 elasticity.



the link arm 212 of the formng frame 201 via box 222. There is a neasure
to be taken to al ways keep the box 222 of the mechani sm 205 per pendi cul ar
to the shaft 210. Figs. 31 and 32 show an enbodi nent of a position-
retention mechanisml. The position ret %gti on nmechanism| is conposed of
two, V- |ike stays 257, one end of each=Stay pivoted to the link arm 212

via a pin shabba25 anGd hedpiderc @addopi y28)edSee Rig. @9n)shaft 256, a
fixing 258 fitted rotatably to the tip of the 58 pin shaft 256, and a

gui de body 2%Qarb9hngis PeeVifsk Wathhsnipay s tdid by Zrbsadghaving a
groove 259a to introduce fixing 258 in the dianetric direction. As seen

from above. WigReLUR L0k 1BLD ANGHLPGLTES I BhLNELITRANkRY 3N

i nwardly, the narr ow aped angle wth the s t 210 and
the pin shaft 2 axi s.of symet iJ.e _the pin _shaft 2 es
i nwardly. Fi_)?,f"ﬁggzggsaﬁafh'ég e%&«?aﬁrﬁ%/%%snsgﬁ%?{) ’Zgégngvgségggﬁéd by the
groove 259a of the gui de body 259. As a result, the bgox 222 is able to keep
per pendi cul ashedtt Ré7 phav ingo aagearyhagqlngsddplo psa§endiidhpFeatE e of the pin
210 and pin shaft 256. The formng frame 201 incorporated with the guide
roll ers 202, 2#8enThet fipst rgealr@hpehdibneip. chungrsedebpabRfifrarredd eg whol e,
although it is kept round at the corners of the :

203, and the second gearwheel 237 to outer roller 204.

By adjusting the number of teeth, the revolutional frequency

of each of the shafts 236 and 237 may be adjusted. The

shafts 236 and 237 in the present embodiment are supported

by meéns of rotary bearings, but plain bearings may be used,

instead.

Furthermore, a spacer roller 240 is mounted rotatably onto

the second shaft 237, the spacer roller 240 being intended

to come into contact with the inner wallof pipeline P by its

outer circumstances. The spacer roller 240 may be adequate

in diameter or it may be omitted.

Hydraulic motor 223 is mounted to the front of the box 222

with the drive shaft 223a coupled with the first shaft 233.

There are connected to the hydraulic motor an in-piping 24la

to feed o0il to the motor 233 and an out-piping 241b +to

discharge o0il from the motor 233. In addition, the piping

241 is connected to a rotary joint 242 (see Fig. 21) being

mounting to the box 222, the joiﬂt 242 being connected to a

piping 243 which is connected with an external pressure
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pi peline P. Positions 1, 2 Figs. 21 and 22 show Position 1 when |ining pipe
R is being produced, and Fig. 23 shows Position 2. Position 1 shows such a
state that the jointing mechanism 205 is in contact with the inner wall of
the pipeline rectangular in section. Pos?7tion 2 shows such a state that the
jointing nmechani sm 205 reaches one corner of the pipeline rectangular in
section and,Jgayes the inner wall thereof. The four sides are in contact
with the interior of .59 the pipeline P. Lining a pipeline Lining an

under groun i_pel.i pe i ng.th | r.a ; t sent
enbodi nent dové)ﬁr}%%ﬁggdgg?:%?bégd g‘é*)%iv]\;e{vﬁ\ elt%gliel tplféfgé ggzsﬁgwghgn outline of

T an o ndHRAA CaSPbYRr §ET 148 TARD O TPr ST ol SRPERHIET e ©

y rabPT 4RI Ve Sotrce. The
processes of lining wi|l be described in the following. (1) The lining
appar at us %H@gb?gﬁlg‘h%th%‘ttorPﬁét’f%‘f'get pi peline P via nmanhole QL. The °
formng frame 201 of the apparatus S3 is flexible and it is brought into.
t he manhol eWidh vilteh sxmge22Lf andhchwigenilhg mitarhe 23antidieed6ive narrow and it
is not possible to bring the formng franme 201 into the pipeline P as
usual , a suborsdeOpperthdlhotdy 323 is teamsmeidtted to the first shaft

236, and then to the second shaft 237 by way of gear 221.
The shafts 236 and 237 are reverse to each other in rotation.
Jointing mechanism 205 is mounted to lining pipe P is
performed by opening upper part 2224 of the box 222,
matching the ring flanges 226 of outer roller 204 with the
projections 202 pitches of beltlike member 600, positioning
the ring flanges 226a to the closuré H, closing upper part
222A to lower part 222B, closing the closure device 229 and
fastening the nut 234. ’

As seen from abpve, the jointing mechénism 205 is secured to
the link arm 212 of the forming frame 201 via box 222. There
is a measure to be taken to always keép the box 222 of the
mechanism 205 perpendicular to the shaft 210.

Figs. 31 and 32 show an embodiment of a position retention
mechanism I. 

The position retention mechanism I is composed of two. V-
like stays 257, one end of each stay pivoted to the link arm
212 via a pin shaft 255 and the other end pivoted to a pin

shaft 256, a fixing 258 fitted rotatably to the tip of the



tenmporarily which defines the angle of outward expansion [err]. The
jointing mechani sm 205 may be nounted by construc- tion onto the form ng
frame 201, so it can be nounted readily at site. The peripheral |ength of
the apparatus Sis a little |onger thansghat of the inner wall of the
rectangul ar pipeline P,_The peripheral |en f .t he appar at S3,. i s

det er m ned de%]éh(fihﬁgto?ﬁsﬁ’h@“élnﬁe bhte 1Pt gggf Qkl‘ad'élggui gg"“rrcﬂﬁ%gke ut nmost
outer circunference. £2) Beltlike nenber 600 is pulled into the nanhole QL,
and wound a fRR#% chedlethed??i AR RAViss) anadiravey 2PRRrk0 t o 10tT8AUES oduce a
| ining pipe (starting lining pipe). Ro. The peripheral length of the |ining
pi pe Ro is eqtidingo €hétimfthehdibneimig dppacbias S3. In addition, the
starting lining pipe Ro is kept circular naturally w thout any force

exerci sed thankseden tthemedioste, cCwhyn ofhebdlinki kensrpilnehinh®Othe Jpidhieng
apparatus S3 is incorporated inside the starting lining pipe [err], and the

jointing mechpgdnemidlS 206 bRRdaPPAALYS 8 istaydshel | efbdor RASI ti-on at the
front edge of the starting lining pipe Ro. That is, inner roller 203 and

outer roller g&dpe%f atn@q i g,ii%i Ple I1f@r zpb O%}éi %%g gig Qfarﬁn%q ere the
2 0

lining pipe Ro I's closed, the ring flange of outer roller 204 fits into
the groove 604 of bel {11 TeUREle G9Q 5iR BRIL b 2hovbl®s b ). ange 2262

shall be in
Fixing 258 at the edge of the pin shaft 256 moves as led by
the groove 25%a of the guide body 259. As a result, the box
222 is able to keep perpendicular to the pin 210 at all
times by being held by means of the pin 210 and pin shaft
256.
The forming frame 201 incorporéted with the guide rollers
202, when set up in the pipeline P, keeps rectangular as a
whole, although it is.kept round at the corners of the
pipeline P.
Positions 1, 2
Figs. 21 and 22 show Position 1 when lining pipe R is being
produced, and Fig. 23 shows Position 2.
Position 1 shows such a state that the jointing mechanism
205 islin contact with the 'inner wall of the pipeline
rectangular in section. Position 2 shows such a state that
the jointing mechanism 205 reaches one corner of the
pipeline rectangular in section and leaves thé inner wall_

thereof. The four sides are in contact with the interior of
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contact with the closure Hin a proper manner. The flange 203b of i nner
roll er 203 shall engage with the concave groove 610 of beltlike nmenber 600.
(4) The apparatus S3 provided with the starting lining pipe Ro is brought
into the rectangul ar pipeline P, when thesr?l ining pipe Ro, circular, is
deforned to bhe rectangular to nmeet with tfre inner wall of the rectangul ar
pi peline P eP1PeL 8 &tion by the pipeline P. The apparatus S3 al so
follows such deformation by nmeans of |ink bodies of the formng frame 201.
The appar at dd2&38ndyPinelinel ed into the pipeline preferably in accordance
wWith Position 2 as illustrated in Fig. 23, but 61 this does not exclude
Position 1. LiniPgsat iwnletgroondigeipeldperusiansithe bhdaig alppesstds &3 tie rod)
may be a suitable and conveni ent neasure to bring the apparatus into the

pi pel i ne t o cfnahkeptdensubhbosnfedf wille b&rdEsRGibean®e12¥] 1hoddgaif10r ci bly
directed toward the center. (5) Beltlike nenber 600 which is supplied

fol I owi ng tirggst 8 tinvwd iaRi POt PiMe 0RO 1k Ri P! iA%eglfaséxgafeceﬁ'.O&Wfs H

through its joint construction when pinched by means innér and out er

|1 203 4 ] yont i i sm 20 ich rotate. The
(ra(rjlgag:a?rent c')%g?ﬁggn#iﬁ%m# gerijgceﬂzgtf’lfiggyg%ﬁ%gaw ?‘8 %Ee'z 4 tllr?wt"ﬁgeﬁr oove 604

of beltlike W%Hbgrrt?toaé}:‘yh%lagfe?tar}m% gaﬂgd}e{uﬁct Q?i?gpsabru?'tcg? =3 '

The processes of lining will be described in the following.
{1) The lining apparatus S3 is brought into the target
pipeline P via manhole Ql. The forming frame 261 of the
.apparatus 83 is flexible and it is brought into the manhole
Q1 with ease. If the opening of the manhole Q is narrow and
it is not possible to bring the forming frame 201 into the
pipeline P as usual, a sub stopper 216 may be removed
temporarily which defines the angle of outﬁard expansion
(). The jointing mech;nism 205 may be mounted by construc-
tion pnto the forming frame 201, so it can be mounted
readily at site.

The peripheral length of the apparatus S is a little longer
than that of the inner wall of the rectangular.pipeline P.
The peripheral length of the apparatus S3 is determined
depending on the envelope length of the guide rolls 202
utmost outer circumference. |

féf.ﬁeltlike member 600 is pulled info the manhole Q1, and

wvound a few times (three times or so) manually there to



revol ves in the pipeline circunference and advances toward the pipeline
axis. Beltlike nenber 600 is thus wound involutely and lining pipe Ris
produced. (5A) Wien the jointing mechanism 205 is in contact with the inner
wal | of one side of the pipeline Pin this process (Position 1), the lining
pi pe R gets away fromthe inner wall and®® he adj acent |lining pipe R cones
into contact psotdiceha ilinengwalbe afsthradagedihiag pesé)ankul aThe When t he

j oi nting nmechani sm 205 reaches one corner of the pipeline P in the course

of traveling ge3iaRetAEr1dngdd bhetieof1iaPagi 5im RY) ist égudl Rionghet pef R cones
into contact with the inner walls with an exception of corners and 62

becorres r ect afiqulan;hg goplddist B8, PIDSIddIEsFy, AN AheRihperiRif i NG

mechani sm 205 en s | n-coning into cont act W|t i nner wal anot her

side of the pi pel B{]pelsRl%er? ﬁgg?r pur t]ﬁlyawq R TRV s, ARy, from t he i nner

wal |, and |i g I ht 0-contact with the

inner wall there to becone flat rect an uI ar. This epea pr oduce
lining pipes qgerciged | thapks tpohhe tféiaﬁgﬂﬁét%&iﬁoé’relﬁbb{? g @Eeé@‘?'\/el y
supplied in the present process from unwi nder T being installed on the
ground. The ufi fder apracagueSd Hat lachfmaferiabP%lwﬂh% FtAr4iaBl y nount ed
via rollers on a ring

lining pipe Ro, and the J01nt1ng mechanism 205 of the

apparatus 83 is installed in position at the front edge of
the starting lining pipe Ro. That is, inner roller 203 and
outer roller 204 of the jointing roller block 220 are
arranged where the lining pipe Ro is closed, the ring flange
226 of outer roller 204 fits into the groove 604 of beltlike
member 600. In particular, the ring flange 226a shall be in
contact with the closure H in a proper manner. Ihe flange
203b of inner roller 203 shall engage with the concave
groove 610 of beltlike member 600.

(4) The apparatﬁs S3 provided with the starting lining pipe
Ro is.brought into the rectangular pipeline P, when the
lining pipe Ro, circular, is deformed to be rectangular to
meet with the.inner vall of the rectangular pipeline P.under
restriction by the pipeline P. The apparatus S3 also follows
such deformation by ﬁeans of link bodies of the forming
frame 201.

The apparatus SS may be pulled into the pipeline preferably

in accordance with Position 2 as illustrated in Fig. 23, but
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rail 800 provided around the opening of manhol e QL, the rotary table 804
bei ng designed to rotatably support a drum 806 wound with beltlike nenber
600 ready to unreel. Wth this, horizontal rotation of rotary table 804
along with ring rail 800 is synthesized guth vertical rotation of the drum
806. Along wth pipe nmaking, beltlike nmenber 600 tw sts, but unwi nder T
follows withhifiedoes anot tetsll@d80Ros shinmhdonlzibapitiioh duclhot wiseti ng. (6) As
t he apparatus S3 advances, the lining pipe |left behind the apparatus cones
cl ose to theropercriendlille ohatdrd a1i felicieas® tilet hod) ma st ackthytalle After
lining pipe R covers the overall length of the pipeline P, gaps between

themw Il bgndi bbeelenidnft GRARRLe to6Brifd KheliadbRgavdd | i CoHwpl eted when
cement mlk sets. (Effects of .the third enbodi nent) The net hod of the

ining of phpglings «af ofhbETIHI0 supfLRSS: (¥EhLORARGY! diage AL S P esent

enbodi ment i's I nplenmented 1n the above-nention no nd 1.t. wll show the

follow ng effegts.. Accqrdin t he .present .enbodi nent, lining pipe R as
produced is°fe ?f?ﬁﬁﬁynglﬁfffﬁifﬁPﬁérﬁi BF 9788 as it is, with no restriction

[ he dj | ength of Iini i pe. A i ngl I l'ini
agai et {he ] Ot e LRI 0B L1 18 RS PORLFLAAY el om0 1 g

starting lining pipe Ro is spiiced at the closure H,
through its joint construction when pinched by means of
inner and outer rollers 203 and 204 of the Jjointing
mechénism 205 which rotate. The engagement of the ring
flange 226 of outer roller 204 with the groove 604 of
beltlike member 604 helps at the same time the apparatus S3
revolves in the pipeline circumference and advances toward
the pipeline axis.

Beltlike member 600 is thus wound involutely and lining pipe
R is produced. ‘ .

(5A) When the jointing mechanism 2b5 is in contact with the
inner wall of one side of the pipeline P in this process
{Position 1), the lining pipe R gets away from the inner
wall and the adjacent lining pipe R comes into contact with
the inner wall and becomes flat rectangular.

When the jointing mechanism 205 reaches one corner of the
pipeline P in the course of traveling to another side
thereof (Position 2), the lining pipé R comes into contact

with the inner walls with an exception of cerners and



In addition, lining pipe Rwith a curve may be so produced as to cope with
pi peline P with a curve. The engagenent of the ring flange of outer roller
204 with the.groove 604 of beltlike menber 600 enables the apparatus S3 to
be guided with a fixed pitch to produce gining pipes Rin a reliable
manner. The present enbodi nent is al so 3 le to produce lining pipes to cope
with pipelindseamedi féetamgplaross- seatithnthy inrelihacPi ng the pipeline
wal I s and meki ng gaps between the lining pipe and the pipeline walls as

smal | as possdmil,e.when GheFQURIN] EY/BIINENEn P2 OB end4 LR SomimEOWiapet her
enbodi nent of the present invention, that is, a lining apparatus (fourth

enbodi ment ) t&MAIkOL LA N d i1RhBY \Pafu?o&geﬁum sqakapgulay 41}&%@ on. 54

is the lining apparatus. In Figs. o 37, common or equilval'ent nenbers to

I Beltlik 660
and 680 apply 1ot ﬁl‘?’@biaﬁlag‘é“’#e"ﬂ?‘%&%?%Zm%;r%si%ﬁ fsrgzr T Bt VALE gs. 34

to 37, the | ar at.us provided with [err] a ring, flexible
fgrm ng f(raan;anr?%glwp"t%ﬁ £1PFX§4°%H’tehn§ﬁB ﬁé‘{’i‘i’ﬁbllé CPRR TRfhERREAPE [err]

guide rollers being arranged onto the shafts of formng frame 201 |ink ne-
chani sm [ er rithai Fhentpagm Y%lnt'ﬁhﬁgené‘@hahﬁ@ﬁﬁ that rqcdianehher -

This is repeated to produce lining pipes R.

(5B) In addition, beltlike member 600 is successively
supplied in the present process from unwinder T being
installed on the ground. The unwinder T is such that a
rotary table 804 is rotatably mﬁunted via rollers on a ring
rail 800 provided around the opening of manhole Ql, the -
rotary table 804 being designed to rotatably support a drum
806 wound with beltlike member 600 ready to unreel. With
this, horizontal rotation of rotary table 804 along with
ring rail 800 is synthesized with vertical rotation of tge
drum 806.

Along with pipe making, beltlike member 600 twists, but
unwinder T follows with the rotary table 804, synchronizing
with.such twisting.

(6) As the apparatus S3 advances, the lining pipe left
behind the apparatus comes close tb the inner wall of the
pipeline P with its elasticity.

(7) After lining pipe R covers the overall length of the

pipeline P, gaps between them will be filled with cement
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mechani sm 205A and sub jointing nmechani sm 205B) conpri-sing an outer roller
203 and an inner roller 204, and being nounted onto two positions, in
opposition to each other, of the formng frame 201, [err] a rectangul ar
restricting frame 2Q6 bei ng arranged insége of the formng frame and with a
certain space, and 5) a guide 207 to cro the formng frame 201 and the
restrictingmillneliziGg wiblbthercompldted twhen icanent apddr aetis. S4 is the
apparatus S3 with a restricting frame 206 and a gui de 207 added. The

foll owi ng i SEafEeSCoEPthontipird kabdeiaehts). 65 Forming frame 201 and
guide rollers 202 Form ng frame 201 and guide rollers 202 are the sane as

used in therhbi RdiRAPAH TRRL 1idI oS pibel MW ol aPPr&lhghascoésxed width
and is ring-like and flexible in the outer circunferential direction with a

link mechanigp 4y Alsesbas Lt aledshdl Libodjbtle (9!difhsngRer e MOUNt ed

rotatably on ormng frane Joi.nting mechani sm 205

Joi nting nmechanism 205 is the sa as used in the thjrd odi ppnt . That
is, main an&ns&bejﬁ RS g EﬂdwggﬁsaféSAgdH@J25§§wf%?%f%ﬁ%gg% nd are
nmount ed di agonally onto the form ng frame 201. The nechanismis provided

with a join€fhgchi-ock 220 having a pair of rollers 203 and 204, inner and

outer, a box 222 housing a gear 221 being for synchronizinﬂ
According to the present embodiment, lining pipe as

produced is left behind within the pipeline P as it is, with
no restriction against the diameter and length-of lining
pipe. Accordingly, a long lining pipe will be available.

In addition, lining pipe R with a curve may be so produced
as to cope with pipeline P with a curve.

The engagement of the ring flange of outer roller 204 with
the groove 604 of beltlike member 600 enables the apparatus
S3 to be guided'with_a fixed pitch to produce lining pipes R
in a reliable hgnner.

The present embodiment is also able to produce lining pipes
to cope with pipelines of differing cross-section by con-

tacting the pipeline walls and making gaps between the

lining pipe and the pipeline walls as small as possible.



the rollers with each other,

and a hydraulic notor 226 as a rotary drive

source for the rollers. Ring flange 226 nade of plastic material is omtted

from out er
nmenber 600.

206 is highly ri

t he present

Restricting frame 206 (See F

f

ﬂnﬁﬂ?omiMENﬁnmasteel havi ng a hollom/groove 252, which

opens outwardly. Restricting frane 206 is assenbled with segnents.
"Qui de 207 (Sdiigsi.g34 3D tH Fhoy @uether2Gabiodimener pbselble berewsnt f or mi ng
frame 201 and restricting frame 206 to nove the fornmer along the orbit of

the latter.

MivenRabh| cohat! s, QuildeiRd Agparheaketfdurthhapdodieht)as a

66

roller 204 of jointing mechani sm 205 which deals with beltlike
g 34 to 36.) Restricting frane
id, and rectangul ar as whol e. The sel ected materi al

or

bearing 254 at both ends of its body, the bearing 254 being designed to be
pivoted to thg %ffbralé)h&flm%g 132 Jrﬁgﬁlzﬂé,rém%eumlﬁf $aHMQRt 255
Y,

extending fromthe body outward

supporing rotg&q?S g i% a;,lﬁg{_&@é? having rollers 256 on both ends.
[ t

rollers 256 are e grooves 252 of restrict- ing frane 206 to

the roller support 255 being for

11 al h h F 201 d
wth gui de roff eF?l”erzo a#d‘)% o1 AOPRG" ic RARF Rk o g BPRVE & [ ASE0 8 Gance

with the shape

the third embodiment have the same symbols.

Beltlike members 660 and 680 apply to this embodiment.
Lining apparatus S4

As shown in Figs. 34 to 37, the lining apparatus 5S4 is
provided with @ a ring, flexible forming frame 201 with a
fixed width and having a link mechénism. ® guide rollers
being arranged onto the shafts of forming frame 201 link me-
chanism, @ main and sub jointing mechanisms (main Jjointing
mechanism 205A and sub jointing mechanism 205B) comprising
an outer roller 203 and an inner roller 204, and h;ing
mounted onto two positiqns, in opposition to each other, of
the forming frame 201, @ a rectangular restricting frame
206 being arranged inside of the forming frame and with a
certain space, and 5) a guide 207 to cross the forming framé
201 and the restricting frame 206.

In other words, the lining appargtus S4 is the apparatus S3
with a restricting frame 206 and a guide 207 added.

The following is a description of the details.

The
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of restricting franme 206 having the sane phase agai nst the pipe section.
Lining a pipeline P Lining an underground pipeline using the lining
apparatus S3 of the present enbodinent will be described in detail- bel ow
When bringing the present apparatus S4 irmgso a rectangul ar pipeline P. a

restricting.frame 206 su bl e for the jnner ri pheral length of the
pi pel i ne P I %% F?mge# 3 gﬁé@fr??iﬁ%ﬂj ?Egne 206 is conmposed of
segnents, apd they are assenbled to be rectangul ar as adequate after they
are brought FPFEi & IFgRACE & @rd Fﬁédﬁr%ﬁkﬁﬂ?Saﬁ&br%ﬁﬁn§h843?%e as @pedssenbl ed
in the manhole QL. Beltlike nmenber 600 is pulled into the manhole QL and a
starting |iBRngheipeirdo embopimehicedhait hst HorpieseftameppBiahas 84. The
starting lining pipe Ro is forned to be rectangular in shape, and

i ntroduced fivted tiniadyhi pald nies Pinds1jbé rdnidndleeidianiam 05 aftdrhe present
‘apparatus S4 is driven, forming frane 201 incorporated with guide rollers

202 and | oi pi+AhfEReR8NA 518 i2Q2 30N APLES 4 N iALCHEIANGSnW tH 4% shape of
restricting frane 206. At a corner of restricting franme 206, guide rollers

220 of |01 NiAikdPCG Ry 206, BN $oRELEL |12 HRUDGDhDUR' Hhda st 0ul de207.
g frame 206 keeps the sane phase at all tines. I's shows t hat

the presento§8pq%%t%ﬁa§fsifidﬂ§fn%gégfggté%agg 201. '

Jointing mechanism 205

Jointing mechanism 205 is the same as used in the third

embodiment. That is, main and sub jointing ﬁech;nisms 2054

and 205B form a pair and are mounted diagonally onto the

forming frame 201. The mechanism is provided with a joiﬁting

block 220 having a pair pf rollers 203 and 204, inner and

outer, a box 222 housing a gear 221 being for synchronizing

the rollers with each other. and a bydraulic motor 226 as a

rotary drive source for the rollers.

Ring flange 226 made of plastic material is omitted from

outer roller 204_of jointing mechanism 205 which deals with

beltlike member 600.

Restricting frame 206 (See Figs. 34 to 36.)

Restricting frame 206 is highly rigid, and rectangular as a

whole. The selected material for the present embodiment is

shape steel having a hollow éroove 252, which opens

outwardly. Restricting frame 206 is assembled with segments.



rectangul ar by nmeans of self-supporting force of the lining pipe R already
produced when jointing nechanisns are situated on upper part and | ower part
as shown in Fig. 34 or they nove to a side. (Effects of the fourth

enbodi ment) The nmethod of lining a pipeline different in section according
to the present enbodi nent is inplenmented §§1 t he above-nenti oned node, and
it will show Guielef @DF oW exg Rifglsec84.t0ABFo)di ng to the present enbodi ment,
lining pipe R as produced is left behind within the pipeline Pas it is,

with no restrigitdeors 03gaisnsintle?®odé@pitae eand ot @ Nt0dmd 170INGand 68 pi pe.
Accordingly, a long lining pipe wll be available. In addition, a lining

pipe R wilh &airieaRy Bantd 8600IGRALAEnt rtiaRE. Wibhe Al RELERE R having
a curve. Furthernore, the engagenent of the ring flange 226 of outer roller
204 with the groqye g4 of beltlike nenber 660 enabl es the present
apparatus S4 1I's qui aed'vvith a fixed pitch to produce a lining pipe Rin a
reliable manner. In additio t he .pr nt enbodi nent _produces .a |ining pipe
simlar to a:}?"éiﬁ s‘fﬁrﬁdcﬁﬁﬁﬁﬁ'neg"dfigdﬁfeﬁ %@rg?‘&s’sﬂ- SEEPLoN L RES 1 al so
produces |ining pipes_not simlar to an existi ngq pi %el ine as well,
(rectangul ar Peafiingulat dedratdnpodsiad 4581 bedbi tikey beprite Ppledeins
apparatus to pipelines-

designed to be pivoted to the shaft 210 of forming frame

201, and a roller support 255 extending from the body
outwardly, the roller supﬁort 255 being for supporing
rotatably a rotary shaft 257 having rollers 256 on both ends.
The rollers 256 are fitted into the grooves 252 of restrict-
ing frame 206 to roll along the inner wall of the groove.
Forming frame 201 incorporated with guide rollers 202 and
jointing mechénisné 205 travels in accordance with the shape
of restricting frame 206 having the same phase against the
pipe section. I
Lining a pipeline P
Lining an underground pipeline using the lining apparatus S3
of the present embodiment will be descriped in detail below.
When bringing fhe present apparatus S4 into a rectangular
pipeline P, a restricting frame 206 suitable for the inner
peripheral length of the pipeline P in size is selected.

" Restricting frame 206 is composed of segments, and they are
assembled to be rectangular as adequate after they are

brought into a manhole Q1. The present apparatus S4 is
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of differing cross-section will be thus enhanced. Beltlike nmenmbers 660 and
680 having plastic material 670 and plastic linear material 690 .
incorporated are used.with the present enbodiment. It is nore preferable if
beltli ke nmenbers 660 and 680 t hensel ves e made of plastic material. 4
69 FI FTH EVMBODI MENT The fol | owi ng descrig?ion Is related to anot her nethod
and appar at @§senpleil dd¢ sbeomabnj e @1t he present invention that provides
l'ining pipes having an enlarged dianeter. Fi.g. 39 to 48 show anot her

enmbodi ment Bkl tiige oferbresr dHPPaiat pslied ilitoi tige aaphpeki 0¢. abidga 39 shows
the overall conmposition of the lining apparatus S5 while Figs. 40 through

48 i || ustr akeat bieng OIS igiHeOfREAGE RVdLcOl WDEH 2pPAr ffdksen3d. Bel tlike
menbers 600, 620 and 640 apply to the present enbodi nent. For these :

bel t1ike mabgphalgus ig4.i Tnl gL&F gelﬁhﬁtgapispgeahhnﬂs flegdly Ot contalns a

sliding material to ggovihe snnog Pf?sh ;néﬂe.afgﬁaa gsp.rategeggig?'?ﬁg
Pl coos B oL BEETRRRL B0 Bl s TORRIRS S L
lining appakgtggigﬁggé mechanism 205 of the present apparatus S4 is

driven, forminé frame 201 incorporated with guide rollers

202 and jointing mechanism 205 advances in accordance with

the shape of restricting frame 206. At a corner of

restricting frame 206, guide rollers 220 of jointing

mechanism 205 bend beltlike member inwardly via guide207.

Restricting fréme 206 keeps the same phase at all times.

This shows that the present apparatus S4 is maintained to be

rectangqlar by means of self-supporting force of the lining

pipe R already produced when jointing mechanisms are

situaged on upper part and lower part as shown in Fig. 34 or

they move to 'a side.

(Effects of the fourth embodiment)

The method of lining a pipeline different in section

accor#iﬁg to the present embodiment is implemented in the

above-mentioned mode, and it will show the following

effects. |

According to the present embodiment, lining pipe R as‘

produced is left behind within the pipeline P as it is, with

no restriction against the diameter and length of lining



mai nl y conposed of a ring-like frame 301, a plurality of guide rollers
arranged around the outer circunstance of nounting frame 301 with a fixed
pitch, a jointing nmechani sm nmounted via nounting frame 301 and equi pped
with an inner roller 303 and an outer % ler 304, a main feed roller for
interlocking with jointing mechani sm 305°"and a Elurallty of follower
feed rol |l ers P30%- ak¢earidacdy. t el fngoAinbhe et ¥il Ippheére 301 and on
the sane circunference. Main and follower rollers 306 and 307 are the main
conponent s ofaddikiom, faedd nieghpives® Aihda acurolel naerbd emd pmedhaed sam B
respectively, and they forma feed nmechani smtogether. The |ining apparatus
S5 is simlaret @opRewhitRi NG idRPIEAIRIDa¥dnef at SfrvaeCBad: RBaAH ERheW th an
exception for the feed nechanism A description of the parts will be given

bel ow. MountidgakERE%R: 3P4 m@ahe%ia@@zéa%f Sodtie?drbi Kér @A HRIgAt ai NS
required rigidity with a fixed wdth and thickness. Part of the ring- |ike

Tt 09 " 2hel 3 SRUE2HE A MIPHRP haBHN ko] UpshOLD' 1RO GRECEN i 205

Mounting frame 301 is corrpose segnen a proper quan ut it

I b bod w t ha, f d of d
IEXSR R R R ERS  E

lining pipe R in a reliable manner.

In additibn, the present embodiment produces a lining pipe
similar to an existing pipeline of differing cross-section,
and it also produces lining pipes not similar to an .
existing pipeline as well (rectangular incircular section).
The applicability of the present apparatus to pipelines

of differing cross-section will be thus enhanced.

Beltlike members 660 and 680'having plastic material 670 and
plastic linear material 690 incorporated are used with the

present embodiment. It is more preferable if beltlike

members 660 and 680 themselves are made of plastic material.
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sheet 310B) and fl anges on both edges 311, and the frane has fixed rigidity
and is reinforced as adequate with a reinforcing steel material for higher
rigidity. Flanges 311 are nade to face each other and are assenbl ed by
means of bolts and nuts (not shown) in bglt holes 312 drilled in the

fl anges. There are provided bearing concaves 313 at the outer edges of side
sheet 310 eRIFTHXE8HBODIMBENIAl S to receive the shafts 71 of guide rollers
302. The nmount is a V-like recess, and the front side sheet 310 Ais

arranged nore brakwaidg t destdiv@ibnsisle-ciRestist3did takrt Betddedndsegnent s,
and narrower enough to receive beltlike nmenber 600. Front side sheet 310C

at the V-1i S | f.ar ugtin i,0i: 0t L NO- cg@a{y'sm305.
315 is the %}%Ia'%gﬁg ee!tn(ﬁ)o?%fg&sj aec?]pgg?{?g% gébrgffgeerdst ?fggb%)g}d(]g rollers 302
are arranged on . the.outer circunference of. munting frame 301 at fixed

i nterval sgapr{c?véfieﬁ H&le“cF gﬁé’le(sa.mﬁﬁnc?e al”oF,?%arrsgegoﬂlg?eeg%dunt ed at an angle

tt of 90 de, that is, perpendicular to beltlike nmenber 600 to forma lining
pipe R Thefkl 13 ib’od£8 ofhey gapgher oprkadimgati JIAAHR) ofT hERY synt heti c
material or netal and rotatable with an axis of roller shaft 318 by way of
bearing, coRRAGataschHIn dciniwet A pireliimeer F8- 9 BEP¥HI kke neWeR311600.
compositioﬂ of the lining apparatus S5 while Figs. 40 |
throﬁgh 48 illustrate the composition of each part of the
épparatus 55.
Beltlike members 600, 620 and 640 apply to the present
embodiment. For these beltlike materials, it is preferable
that a sealing material 618 contains a sliding material to
provide smoothness.
Lining apparatus S5
Referring now to FigS. 39 through 48, the composition of the
’lining apparatu; S5 of the present embodiment will be
detailed.
As shown in Figs. 39 through 48, ;he lining_agparatus S5 is
mainly composed of a ring-like frame 301, a plurality of
guide rollers arranéed around the outer circumstaﬁce of
mounting frame 301 with a fixed pitch, a jointing mechanism
mounted.via mounting frame 301 and equipped with an inner
roller 303 and an outer roller 304, a main feed roller for

interlocking with jointing mechanism 305, and a plurality

of follower feed rollérs 367 arranged at the front of mount-



The nunber of guide rollers 302 depends on the dianeter of |lining pipe R or
the dianmeter of nmounting frame 301, and there is no limt on the nunber.
The point is that the nunber may be determined within a range where the
degree of roundness is assured. Jointirng nechanism 305 (See Figs. 42 to 44)
Jointing mechanism 305 is fitted to nounting frame 301 via front side sheet
310C of the ¥?@arfEargndd] sanfmiofl yhe ovaRss cdremEegesicsti ng rol |l er bl ock ,
consisting of an inner roller 303 72 and an outer roller 304, conprising
a box 323 hoigimgand gecrloyer frollesmcitorand nif % harea dilieersaB03 and 304

wi th each other and a main feed roller 306 being supportd with gear 323,
and a hydr autompomeines 324aamain rfekdr yechaniemsAuisd o ofoltlb@erolfkeds. The
mechani sm 305 is arranged where involutely wound beltli ke nmenber 600 is

jointed, thajgedifanilshe BMedagectiklys bhiSthdy Goed. a( Bo¥d 388dnB®em323 is kept
rigid with four walls, front and rear and both sides, and divided into
upper part 3@§gbémq.jower part 323B. Upper part 323A and | ower part 323B
are pivoted, and upper part 323 is openable on the axis of pin shaft 326.

Box 323 suppgrts,gear 321 overald. with. upper  payt 323A and_323B. The front
of box 323 | hor LHAE 398EFTOL S8 SHBURE APaF IEIRE BPPASAL UG ¢ he

rear thereof -é:o s .into contact . . .
S2 of the second embodiment with an exception for the feed

mechanism.

A dgscription of the parts will be given Eelow.

Mounting frame 301

Mounting frame 301 is ring-like and maintains required
rigidity with a fi#ed width and thickness. Part of the ring-
like mounting frame is concave and used as a mount fo?
jointing mechanism 305. Mounting frame 301 is coﬁposed of
segments in a proper quantity, but it also can be a body.
Each segment is equipped witﬁa fram e'composed of side
sheets 310, rear and front (front side sheet 310A, rear side
sheet 310B) and flanges on both édges 311, and the frame has
fixed rigidity and is reinforced as adéquate with a
reinforcing steel material for higher rigidity.

.Flanges 311 are made to face each other and afe assembled by
means of bolts and nuts (not shown) in bolt holes 312
drilled in the flanges.

There are provided bearing concaves 313 at the outer edges

of side sheet 310 at fixed intervals to receive the shafts
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or

with, and bolted to front sheet 310C of nounting frame 301 by matching
front a bolt hole 315 drilled in the sheet wwth one (not shown) drilled in
the rear and using a set bolt (not shown). There is .provided a closure
devi ce 330 on anot her side of box 323 9 cl ose upper part 323A to | ower
part 323B. Shown is an exanple, accordi‘ng to which a link rod 332 is

pi voted to of gubdd3dolWedjsed02ng from upper part 323A while |ower part 323B
has a forked shelf 333 with the sanme phase as rib 331, so that |link rod

332 cones iTHeOmbhift CONGAWS 19ke Sh@lds, and 1% 333ntliide rded3218afitted
successively wth a coil spring 334 and a nut 335 for the screw below. Wth

nut 335 1 asienedan 60} gt bAGKeA4 IihaRr S5RM AGR1 DRLeENIG logves part of

shel f 334, and as a result, the fastening torce of upper part 322A is

ad] ust ed asot%%%q%%%g;eg\}y?ge?ﬁ n()a‘]frrgﬁgiﬁ%ses f ?‘93@ %'eecl %g%iggiehy,lilgeeear 321)

Gear 321 is provi ree’s 8 "an successively from
poi ng 11t APRREFN SUA- gL durieaabe =% 11 dorbrib & NAREka3BeBEFRGT | 1 od wi th
a gearwheel 341 engageable with gear wheel 340, and the third shaft 339
bei ng fitteFedi £pr atledomadape 3ud joiaképerppqh@nisn 305. 315 is the

bolt hole to this effect. |

Guide rollers 302

Guide rollers 302 are arranged on the outer circumference of

mounting frame 301 at fixed intervals and at a fixed angle.

Guide rollers 302 are mounted at an angle tt of 90 de, that

is, perpendicular to beltlike member 600 to form a lining

pipe R. The roller body of a guide roller 302 is made of

hard synthetic material or metal and rotatable with an axis

of foller shaft 318 by way of bearing, coming in contact

with the interior of beltlike member 600.

The number of guide rollers 302 depends on the diaheter of

lining pipe R or the diameter of mounting ffame 301, and

there is no limit on the number. The point is that the

number may be determined within a range where the degree of

roundness is assured.

Jointing mechanism 305 (See Figs. 42 to 44)

Jointing mechanism 305 is fitted to mounting frame 301 via

front side sheet 310C of the frame, and is mainly composed

of a jointing roller block consisting of an inner roller.303



303 is coupled with second shaft 338 while outer roller 304 with third
shaft 339. As shown, second shaft 338 rotates reversely to and
third shaft 339 forward with first shaft 337, resulting in that inner
roller 303 and outer roller 304 are rexerse to each other in rotation. The -
revol utional frequency of each of shafts 338 and 339, and rollers 303 and
304 may be aghdisinedubyr agh Uisdri B804t heompuiséngod lgeanB2Bebobsinc@oedang to the
present enbodi nent, the shafts 337, 338 and 339 are supported by neans of

rotary beari §gs,r@NdyRbR¢ dh AR BB YL 1R@ susesl dnstsedad. |witddéddbon, third
shaft 339 is fitted rotatably with a spacer roller 344 for the purpose of

eepi ng SpaCcEs o SHIECL 1y f 4eitlrhP1INBRARE A0 LAY vath! Nopear

| ar ger - di ameter portion of a roller 346 with a sprocket, the
spacer rolle ei ng desi gned.to cone jJitQ_con t W he_ | r 'l of

pi peline P \Mﬁ%ﬁ taﬁ‘g 8u§\‘§$r?:‘1dlr‘c°uwg?5n§i:% agpgc%&arr& Idgiv 448,6%\%\1;\2?, .nay be
omtted as adequate. (Main feed nechanism A and i n feed.rol&gg 06) Main

3
feed rol | er 8b% FotleRs. nkhe ReshsBAent 3L 15aPRTIRERE THSTENLEFP RV i 0 f eed

mechani sm A is conposed of a drive sprocket 345 secured to second shaft 338
outsi de of busuddelidikefrenbarobfBr 1o inteR atBpboéRet e MGUPBY at abl y
fitted onto third shaft 339, and a chain 346.

600 is first closed.

{Box 323)

Box 323 is kept rigid with four walls, front and rear and

both sides, and divided'into upper part 323A and lower part

323B. Upper part 323A and lqwer part 323B are pivoted, and

upper part 323 is openable on the axis of pin shaft 326.

Box 323 supports gear 321 overall with upper part 323A and

323B. The front of box 323 lower part 323B is used to mount

hydraulic motor 324 and the rear theréof comes into contact

with, and bolted to front'she;t 310C of mounting frame 301

by matching front a bolt hole 315 drilled in the sheet with

one (not shown) drilled in the rear and using a set bolt

(not.shown).

There is provided a closure device 330 on another side of

box 323 to close upper part 323A to lower part 323B. Shown

is an example, according to which a link rod 332 is pivoted

to a rib 331 projecting from upper part 323A while lower

part 323B has a forked shelf 333 with the same phase as rib

331, so that link rod 332 comes into the concave of shelf
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Drive sprocket 345 is equipped with a gearwheel 345 on the outer
circunference thereof and secured to second shaft 338 via a key or by
splicing and rotates together with shaft 338. Main feed roller 306 is
conposed of a smaller-dianeter sprocket 7349 and a | arger-dianmeter roller
bl ock 350. The roller 306 is secured rotatably to third shaft 339 via a
bearing 351.338pr békketr 8US 3Rads af Yedvseet e S lgnvi bie outodrl cprdugst ance
thereof. Feed roller 350 is nade of steel in the present enbodi nent, and
may be fitt &34wiand @ beitt 1335 fekathe cseérdwy Helotw. Sawh) natodndd t he out er
circunference as adequate. Chain 346 is stretched fromdrive sprocket 345

to main feecaslehed, 3 1SRPEeLL3 P st rbsadbighidbt vend arGRrf papydri ve
75 sprocket 345 to main feed roller 306. Chain 346 is a so-called

det achabl e CHFshE?F“Q’?P' Qnd! QQQaV\!etJﬁltthetﬁ’@efHé’cQé%ESf&% Ol b §4?3- On

anot her node nmay be adopted, .according to which drive sprocket 5 and main

feed | bl f d haft 338 d
eed roller %Q. 124" $U0VE sﬁz Itteadeonti Eﬁp'{?ﬁag’i ng%drlo\Jlg EBH)&?(et 345,

respectivel f a untt ani's
mai n feed r%I3I4er 306. and chal n 346 incorporated may be fitted to the shafts
338 and 339.3%°LAFLi%dde, drive sprocket 345 is spliced with second shaft

338. draullc not or 324
(Hy (Gear 321) )

Gear 321 is provided with three shafts 337, 338 and 339
successively from bottom crossing the rear and front walls
of box 323, the first shaft 337 being fitted with a
gearwheel 340, the second shaft 338 being fitted with a
gearwheel 341 engageable with gear wheel 340, and the third
shaft 339 being fitted with a gearwheel 342. Inner roller
303 is coupled with second shaft 338 while outer roller 304
with third shaft 339; As shown..second shaft 338 rotates
reversely to and third shaft 339 forward with first shaft
337, resulting in that inner roller 303 and outer roller 304
are réverse to each other in rotation. The revolutional
frequency of each of shafts 338 and 339, and rollers 303 and
304 may be adjusted by adjusting the number of gear teéth.
According to the present embodiment. the shafts 337, 338 and
339 afe supported by means of rotary bearings, and plain
bearing may be used instead.

In addition, third shaft 339 is fitted'rotatably with a

spacer roller 344_for the purpose of keeping spaces. Spacer



A hydraulic nmotor 324 is nmounted at the front of box 323 with the drive
shaft 324a coupled with first shaft 337. Hydraulic notor 324 is connected
to an in-piping 335a to provide the not with oil and an out-pi ping 335b
to discharge oil fromthe notor. These -g‘{pi ngs are connected to a rotary
joint 356 (s&é4Fig.ti30)samehén|diantetdbbadetteg laopeeed sthetierh parpign ng 357
for linking with an external pressure source. Qperating fluid is, by way of

the joint 35850 sefppl iteddt Ho Iyt 3Ubi €1 tHDta0p32Sk ¢t PithG 8pScav tipIiqirat i on and
recei ved by external piping 357 without rotation. Wth gear 321 and

hydraul i c mg@fng?%es%ie\ae thOk6fe f 1A RYALAU 4G A0LRE Pafed §aliagsm tted to
first shaft 337, and then to second and third shafts 338 and 339 via gear

321. 76 S shaft.338 ., 5s .« rse to.thi shaft 339 j tion.
(Jointing ro?ﬁe)ér.ﬂb"leo?ks'ég%),tﬂfoioﬁl??éﬁgglrroﬁ“lmg%r%ﬁ%ec'kr}’g’f@ego‘?%jtfljenrgjo'i‘lo’I er bl ock
320 is such that inner roll er_tc3}0§ and outer roller 304 are arranged side by
side in the PPPE&hafeydPe WtitdRdups PAEI88ELAI n gap to enabl e thensel ves to
pi nch beltlike nenber 600. As seen earlier, inner roller 303 is directly
coupl ed wit h ($eknfeedhaeehamism i pad taisr Teef | elUa 3@Bih third shaft 339.

Main feed roller 306 is the main component of main feed
ﬁechanism A.

Main feed mechanism A is composed of a drive sprocket 345
secured to second shaft 338 outside of box 323, main feed
roller 306 with a sprocket being rotatably fitted onto third
shaft 339, and a chain 346.

Drive sprocket 345 is equipped with a gearwheel 345 on the
outer circumference thereof and securéd to second shaft 338
via a key or by splicing énd rotates together with shaft 338.
Main feed roller 306 is* composed of a smaller-diameter
sprocket 343 and a larger-diameter roller block 350. The
roller 306 is secured rotatably to third shaft 339 via a
bearing 351. Sprocket 349 has a gearwheel 34%a on the

outer circumstanée thereof. Feed roller 350 is made of steél
in the present émbodiment, and may be fitted with a beltlike
elastic ring (not showﬁ) around the outer circumference as
adequate.

Chain 346 is strefched from drive sprocket 345 to main feed

roller 306 sprocket 349 to transmit drive force from drive
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Fig. 44 shows the conposition of jointing roller block 320 in detail. Fig.
44 is an enlarged view of inner and outer rollers 303 and 304 of jointing
roll er block 320, together with the corsespondence of the rollers with

bel tli ke menber l.l er 03 and 304 are so arranged as
to cover th&s §ﬁg %456‘51;%'%'13'; ‘?&'f‘ﬁl}é’fﬁ ?9 e menmber 600 (3 according to

t he present enbodlnent) H shows the closure where beltlike nenber 600 is
first closethaimnidb sl peFo3emljed é)?[t'r‘ﬁ]éﬁl?](f‘alméndrﬁ%ﬂ@?éd 3l9ng ose to the
interior of beltlike menber 600 to support the nenber when it is pressed
from out si ity tbet eperiold/elogdag dhdlowdBAY. the closure H In addition ,
there is produced a |arger- dianmeter portion 303a at the front edge of

i nner roll ebr,3Canithkeranbtdangsy 3@3bdémtehgageord ity tthe whickr dgieeve 610 of
77 beltlike menber 600. This nay be, however, omtted. Quter roller 304 is

provi ded Wi §drRkREUBAL! 4¥d Gfaif Rdel| REQYT 306 fixed cndb8b YRl 8i0Fed he
cylindrical body 360, the flanges being designed to come into grooves 604

bet ween pr o acf bﬁ’ﬁa; 1092 385 Del t44ioke o BRONA800- and e wlf Sfeddi rCUMSL ance

of cylindrical IS presse agal nst the exterior of beltllke menber
600. Cyli ndr|c 1bod 350 hasng grl knur red al %ﬂe ext er or, 1o prevent
sl i ppage wi TH B FPI e“TETHEF 800" * Par? §%B% CyW|hﬁr cﬁ & y '360 is

306 and chaiq 346 incorporated may be fitted to the shafts
338 and 339. In this mode, drive sprocket 345 is spliced
with second shaft 338. |

(Hydraulic motor 324)

A hydraulic motor 324 is mounted at the front of box 323
with the drive shaft 324a coupled with first shaft 337.
Hydraulic motor 324 i; connected to an in-piping 335a to
providé the motor with oil and an out-piping 335b to
discharge 0il from the motor. These pipings are connected to
a rotary Jjoint 356 (see Fig. 39), the joint 356 being
connected'wifh a piping 357 for linking with an external
pressure source.

Operating fluid is, by way of the joint 356, supplied to
hydrgulic motor 323 piping 355 with rotaﬁion and received by
external piping 357 witﬂout rotation.

With gear 321 and hydraulic motor 324, drive force from
hydraulic motor 324 is transmittéd to-first shaft 337, anﬂ

then to second and third shafts 338 and 339 via gear 321.



reduced in dianmeter to cone out of projections 602. As to ring flanges 361, .
a pair of ring flanges 36la corresponding to the closure H cones into
contact with belt- |ikenmenber 600 with their circunference. It is not -
al ways necessary for other ring flange 361 to cone into contact with

bel tli ke nmenber 600. The point is that ey cone into grooves 604 between
proj ecti ons S@02nd ThkafoBRS 1§ reversendgonbhimdi saf3033dnin Nﬁﬂtﬂgnpl pe Ris
performed by openi ng upper part 323A of box 323, matching ring flanges 356
of outer rol(JeinB0de Wotlnepr bl eck 13a03 602 pitch of beltlike nmenber 600,
positioning ring flange 356a to the closure H, and then cl osing upper part

323A to | owey; RBE hg 33BersBYb LE M oc! OSsi ng device 330 and fastening nut 335.
Fol | ower feed mechanism B and follower feed roller 307) (Figs. 39 to 40,

and 45 to 4 4 40 130 {1l _9RhE CYMRRERD3 Ofnd o | over
feed mechani J)sorhmélzg d e?\ggca:‘tjllgné or%ezxrlrg?rber 370, an extruding Iélew ce 372,
and a gui de nber

t he devi ce ot her co Qn reaction
f orce nenber® §Fn§°gle?:ru rdd ?Betﬁé‘afntg(?ﬁ eD Stllgﬁg rfﬁglne%é% SH‘% t he
extrudi ng devi ce being secured to reacti on fO{ ce r 370 at., one end and

to the retaidigectiare¥ith HcerdpLpvia? 1807 B ?eﬁhegﬁﬁﬁ‘fs tHe HAFE end.

beltlike member 600.

As seen earlier, inner roller 303 is directly coupled with
second shaft 338 while outer roller 304 with third shaft
339.

Fig. 44 shows the composition of jointing roller block 320
in detail.

Fig. 44 is an enlarged view of inner and outer rollers 303
and 304 of jointing roller.block 320, together with the
correspondence of the rollers with beltlike member 600. As
shown. the roll;rs 303 and 304 are so arranged as to cover
the spans of a plurality of beltlike member 600 (3 according
to the present embodiment). H shows the closure where
beltlike member 600 is first closed.

Inner roller 303 is cylindrical and designed to close to.the
interior of beltlike member 600 to support the member when
it is pressed from outside by outer roller 304, including
the closure H. In addition , there is produced a larger-
diameter portion 303a at the front edge of inner roller. 30

with a flange 303b to engage with the inner groove 610 of
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Follower feed rollers are provided in a plurality (4 according to the
present enbodi nent), each of which is inclined in correspondence to the
spiraling pitch of beltlike menber 600. Extruding device 372 is a so-called
pneumati c cylinder device, conposed of a7gylinder 372a and a piston rod
372b. Cylinder 372a is supported slidably with guide nmenber 373 secured to
mount i ng frizate13@2. mémbead di0DI. ofihid oddyower hewsbenvchabntsed.B i s equi pped with
a brake 375. Wth extruding device 372 operated, follower feed roller 307

is pressed mgairnglolibe 8okl isuptecriedf wptReki Peur KPEDI NEOF thing
pi peline-lining apparatus S5 in the center of the pipeline. In addition,

with brake S75eRU ab kP ShaLEQR s du'SHEPDRIAIIToRE by B0, Skl onary in

t he pi peline. Lining apparatus S5 w a maln mechani sm Li ni ng

appar at us E%if%%%sagggg rg%%?%#g%'éo”iﬂﬂeaﬂﬂﬁJ rooves é§4g®%?R%Q s renmoved a

foll oner fee chani's he ['r'ning appar at us ifth

enbodi nent. Lining apparatus, S5 .i.s.such §hat e dianeter d including feed
mechani sm r%‘W&ctg%gi 3023>81?T§‘?ﬁ%k§ef“95 i afi&QmIﬂ’Er %Y4R the di ameter D
of pipeline P. The dianeter d + beltlike nmenber 600 thickness t is nuch
smal | er t hatimoumgsanee mf AVlaRdnteal bodvadtl cis PEesramhd@§aigsdndhsperating

wor K. _ :
exterior of beltlike member 600. Cylindrical body 350 ha;

been knurled at the exterior to prevent slippage with
beltlike member 600. Part 360a of cylindrical body 360 is
reduced in diameter to come out of projections 602.

As to ring flanges ‘361, a pair of ring flanges 36la
corresponding to the closure H comes into contact with belt-
likemember 600 with their circumference. It is not
always necessary for other ring flanges 361 to come into
contact with beltlike member 600. The point is that they
come into grooves 604 between projections 602.

The mounting Jjointing mechanism 305 onto Iining pipe R

is performed by opening upper part 323A of box 323, matching
ring flanges 356 of outer roller 304 with projections 602
pitch of beltlike member 600, positioning ring flange 356a |
to the closure H, and then closing upper part 323A to lower
part 323B, shutting closing device 330 and fastening nut
335.

Follower feed mechanism B and follower feed roller 307)

(Figs. 39 to 40, and 45 to 47)



Lining a pipeline The method of |ining an underground pipeline with the
lining apparatus S5 of the present invention will be described in detail
below. Fig. 48 is an outline of such lining work. QL is an upstream nanhol e
and 2 a downstream manhol e. There i s Bovi ded an unwi nder with a rotary

tabl e on the_upstream mgnho i.de while there. ar rQvi.ded ydraulic
drive sourceFe;Pfi?i’bera L?r‘?a%ﬁz:%? 5\5’8 QSh?c%omfogﬁth%F oov%ﬁ]\sé%'rgga%g?rgnhol e
side. Hydraulic drive source Gis led to hydraulic tor 324 of .jointing
mechani sm 308e¢Ra0 isitithg 28872 o1eP Ftde8r §07 &F Met38E. 3 Blre #ati® r&?i‘t}% source G
is, on the other hand, led to ex- truding device 372 of follower feed

rol l er 307 vidavicei plhg any.a guddearenhescsi pttbrithg ARVHEe gf (en?Hl ow to the
processes of an node (first exanple) of the lining nethod. (1) The lining
appar at us S5otkebraughinennso thee rieactidn pigrelei nemeryibgingnpeturedito 80

Li ning apparatus S5 is easily set up at site because.the apparatus is such
t hat nounti ngrbr 2#Bn80df ifoua®iReSHthnef 3820NEMY Theeadyradimetdesgceand
jointing nmechani sm 305 may be fitted onto nounting frame 301. Jointing

mechani sm 308 4k 5, SEEUEY &9 FOMVIRIhF Sl 1) dih@nkeand Gind@s 323

bolted to side sheet 310C of nounting
the retainer frame 371 of follower feed roller 307 at the

other end.

Follower feed rollers are provided in a plurality (4
according to the présent embodiment), each of which is
inclined in correspondence to the'spiréling pitch of
beltlike member 600.

Extruding device 372 is a so-called pneumatic cylinder
device, composed of a cylinder 372a and a piston rod 372b.
Cylinder 372a is supported slidably with guide member 373
secured to mounting frame 301.

In addition, follower feed mechanism B is equipped with a
brake 375.

With extruding device 372 operated, follower feed roller 307
is pressed against the wall surface ﬁf pipeline, keeping the
pipeline—iining apparatus S5 in the center of the pipeline.
In addition, with brake 375 put into operation, the
apparatus S5 is kept statiomary in the pipeline.
Lining.apparatus S5' with a main feed m;chanism

Lining apparatus S5’ is another useful lining apparatus
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frame 301. Extruding device follower feed roller 307 of follower feed
mechanismB is then at a retreat position. (2) Beltlike nenber 600 pulled
in fromthe ground is manuall.y wound a fewtines ( three times or so) at
the starting point of manhole QL in the7gipeline P to produce a |ining pipe

(starting lyiLROpBLPRknfYed 1RO Y RLCELE HdcnahishAB! tR0a ! kRENT PIpE RO

[err] is set"t0 be sma e 1 nner dianeter of the pipeline P. -
taking intaq.cqonsideration ‘sone.allo far f. etting up of the present
l'i ni ng app(a)tlr‘&t"% %%‘?ar(a%us\lggn?fﬁtghengg%gﬁi %"%’%E%g?' lining apparatus S5 is
installed in position at the front edge of starting lining pipe Ro. That
is, inner dridisdt eprpBriey §5303Saﬁ?i°18%4¥a(§f t]’%i“[ﬁﬁ“ﬁgefoﬁl égcg‘f 320 are
arranged at the closure of lining pipe Ro with ring flange 361 _of the

rol l er 304 feedt sdchanismrodver 6D dfs Bekinykende §BEr PHOPT SH@LlAT
particular, ring flange 36la being contact with the closure Hin a proper

manner. | n adai thendifnetege D308bpfeltine Pol Tler d3@Beter d +8beftliksl into a
concave groove 610 of beltlike nmenber 600. Al so, a guide roller 302 flange

i s engaged wérthra 680NGRVRkAESOVE i@lRuh fflllllerketn@nbEy . addirinkeed

mechanismA is, at the sane tine, arranged in position.
allowance in diameter for handling and operating wprk.
Lining a pipeline
The method of lining an underground pipeline with the lining
apparatus S5 of the present invention will be described in
detail below.
Fig. 48 is an outline of such lining work. Q1 is an upstream
manhole and Q2 a downstream manhole. There is provided an
unwinder with a rotary taBle on the upstream manhole Q1 side
while there are provided a hydraulic drive source G and a
pneumatic drive.source J on the downstream manhole Q2 side.
Hydraulic drive source G is led to hydraulic motor 324 of
jointing mechanism 305 via piping 357 and rotary joint 356.
Pneumatic drive source G is, on the other hand, led to ex-
truding device 372 of follower feed roller 307 via piping
3717.
Another descriptionlwill be given below to the processes of
an mode (first example) of the lining method..
(1) The lining asparatus S5 is brought into the target

pipeline P via manhole Q1.



Wth this, follower feed roller 307 of follower feed nmechanismB is so
adjusted as to cone into contact with the wall surface of the pipeline P.
and lining apparatus S5 is thereby maintained in the center of the pipeline
P. (4) Jointing nechani sm 305 and nai n ggeed nmechanism A are driven. As
jointing mechanism 305 is rotary driven, inner rol]|er 303 pincghes portions
of beltlikelidid®r BRPLALER BUtEY SaSitErsehAraal ﬁb?%i?ﬁﬁ?%%ﬁ B 1 i ke
menber 600 supplied after starting lining pipe Ro are jointed af the
closure H wePAC&tus tihguanithgtprerntias: Aaske 30 dfe cPBPRteStPuct ure of
beltlike nmenber. Joint roller block at the sanme tinme revolves in the pipe
peri pheral diegpeitomreads tovest tupwasod t jeingipe méchemtison3®y sesarke of t he
engagenent of ring flange 361 of outer roller 304 with groove 604 of
beltlike neahetedOhtAmotiht Snddirdime 8BiN feed mechanism A is al so driven,
and as main feed roller 306 rotates, jointing nmechanism 305 rotates. As a

resul t, the ;3pRR1 A% U oHank O M 19hgblyrandoaflyaneate Fradel xR iRl Ch.
82 This results I n that Beltllke menber 600 is involutely wound and |ining

LB B oa iR FShs R o B3 PO " BT e, Sopirasading o e
frame 301. '
Extruding device follower feed.roller 307 of follower feed
m;chanism B is then at a retreat position.

(2) Beltlike member 600 pulled in from the ground is
manually wound a few times ( three times or so) at the
starting point of manhole Q1 in the pipeline P to produce a
lining pipe (starting lining pipe) Ro.

The diameter (6 ) of starting lining pipe Ro (6 ) is set to
be smaller than the inner.diameter of the'pipeline P, taking
into co&sideration some allowance for the setting up of the
present lining aﬁparatus 85.

(3) Jointing mechanism 305 of 1lining apparatus S5 is
installed in position at the front edge of starting lining
pipe Ro. That is, inner.and outer rollers 303 and 304 of
jointing roller block 320 are arranged at.the closure of
lining pipe Ro with ring flange 361 of the roller 304 fitted
into groove 604 of beltlike member 600, and in particular,
ring flange 3éla being contact with the closg;g H in a

proper manner. In addition, flange 303b of the roller 303 is



-
>

(4A) Feed rollers 306 and 307 of main and foll ower nechanisns A and B cone
into contact with the wall of the pipeline. Pin this process. As the
rollers rotate in the sane forward direction as |ining apparatus S5, they
hel p the apparatus rotate snoothly. Thatgiis, with hydraulic notor 324
rotated, first drive shaft 337 is driven, and second shaft 338 is al so
driven vi a fedred vindel 2 3o0cane SpoveSplbekbtbeddiiket memken Wefbby t oget her
with shaft 338, so that nain feed roller 306 rotates via chain 347 applied
to sprocketABb. @rguidespobbekdil2345angel imiengbged widlh er GO0Bavetate in the
sanme direction, which leads inner roller 303 to rotate in the sane

direction, gosovdVBill beeseryllilker md@Percones into contact wth the wal |
sur- face of the pipeline P. As the roller rotates, it is reacted by the

wal | surfacgaip PLai gl ol shi §iNg %&p%ﬁété'ém§5twé h drebakeqaln f orce,
regul ating same for rotation. (4B) According to this process, beltlike

menber GOOng fé%? tnuously supplied fromunwi nder T installed on the
ground. Un oer i's rotatably arranged on rotary table 804 provided on a

ot gt ably alGFnTE00 AT oo pEpTLeT 1P nh oErTTaaa, TB8on col

Hori zontal rotation of rotary table 804 along the ring rail 800 is

synt hesi zed2¢¢Rapism B is so adjusted as to come into contact with the
wall surface of the pipeline P, and lining apparatus Sb is
thereby maintained in the center of the pipeline P.
(4) Jointing méchanism 305 and main feed mechanism A are
driven.
As jointing mechanism 305 is rotary driven, inner roller 303
pinches portions of beltlike member 600 with outer rbller
304 and portions of beltlike member 600 supplied after
starting lining pipe Ro are jointed at the closure H with
starting lining'pipe Ro thanks to the joint structufe of
beltlike member. Joint roller block at_the same time
revolves in the pipe peripheral direction and moves toward
the pipe direction by means of the engagement of ring flange
361 of outer roller 304 with groove 604 of beltlike member
600.
At this point, main feed mechanism A is also driven, and.as
main feed roller 306 rotafes, Jointing mechanism 305
rotates. As a result, the apparatus S5 rotates wholly and

advances at a fixed pitch.



vertical rotation drum 800. Along with pipe nmaking, beltlike nenber 600
tw sts, and unwinder T is synchronous with and follows such twisting with
rotary table 804. (5) This concludes the making of lining pipes R of a
certain length while the |ining apparatug2rotates on its axis. After this,
brake 375 of _guide nmechanismB is put into operation o hr alégrfol | ower

rol ler 307 ardifhBesihishdrabpar dbeidldke; senhar, b8d. 15pinedgd €U | ng
lining pipe Ro is held stationarily. In this state, jointing mechani sm 305
is further drandedinigg (pipsi Rt ingprasiuced »$ ok rotatpd tedit@ne3af oper at ed,
beltli ke nmenber is supplied to the already forned lining pipe R nore than
the | evel at Tiiei dhamdieed iorfi Adnapparigeud phiwduwreduaedi pe aguwalleto utheéng on
its axis, and lining pipe R enlarges the dianeter to [err] accordingly,
overcom ng the emgspafgidgoneaing si¥enRs. of beltlike nenber. In addition,
main roller 306 is then idling. Fig. 39 shows such a state, where beltlike

menber. 600 i S(4x§StEeieqt %‘31&&9&“ St 2584 NP0t Not NEa Ml CAAH t ¥oPioWdd Nt ng
mechani sm 305 because of inner and outer rollers 303 and 304. Beltlike

mber 600 | d 4 84; jtipnfehanks t
Uhe sl i ppage e earRpe! OF ppd e, 1bo Hbheact M3 0L Ee BRLL APTMIIPTE0 101

the pipeline . . . , Tk
pIp pipeline P in this process. As the rollers rotate in the

same forward direction as lining apparatus S5, they help the
apparatus rotate smoothly.

That is, with hydraulic motor 324 rotated, first drive shaft
337 is driven., and second shaft 338 is also driven via gear-
wheels 340 and 341. Sprocket 34% rotates thereby

together Qith shaft 338, so that main feed roller 306
rotates via chain 347 applied to sprocket 345.

Drive sproecket 345 and main feed roller 306 rotate in the
saﬁe direction, which leads inner roller 303 to rotate in
the same direction, too.

‘Main feed roller 306 comes into contact with the wall sur-
face of the pipeline P. As the roller rotatés. it is reacted
by the_wéll surface to provide the lining apparatus S5
with rotaional force, regulating same for rotation.

(4B) According to this process, beltlike member 600 is
conitnupusiy supplied from unwinder T installed on the
grouqdf Unwider T is rotatably arrgnged on rotary table 804

provided on a ring rail 800 viarollers 802, the rotary
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P. (6) The above processes (4) and (5) are repeated to |line the pipeline P.
That is, jointing mechani sm 305 and main feed nmechanism A are driven to
produce a lining pipe Rof a small [err] and a certain |length before main
and foll ower feed nechanisns A and B arg3 braked and j oi ni ng nechani sm 305

-is driven t nl gr.ge |ini pi pe 7) W,ith this, linin ip _ferr] in
di anet er tog%bgl\f‘esotghgu%qg‘lnlg Egﬁ%ﬁ&d% 3 ﬁéu'ﬁi{)ue i"’ﬁé}“a Vg”for%@g% If there
i s caused a, gap between the gi peline P_and lining pipe R (%ement mlk wll
be used forlilfe BAMNSSsE BEAYT FP| 1S e Ivo HOFR AGD 1A ok Uit LPRe OFi ni ng pipe R are
drilled for connection. What follows is another node of lining (second
exanpl ). |Potanys tabde 8%4 |1aleinggthe pring ireil o Hed sasdnthesizednBiéh is
enlarged as the pipe rotate on its axis. The processes (1) to (3) are the
sanme as abovertibad rotatiwm dofumj 80®ti ng nmechanism 305 is set to be |arger
than that of main feed nmechanismA main feed roller 306. To make this

feasible, ikidfg NPOASSFE nbRineX WA ikbOnénherP B0 0brAKEL8/5a08 fol | over
feed mechanism B into operation halfway to slow the |ining apparatus S

itself in rot@iiQn By APRIMERE0foRP: th! 2kh 511388 SAchi kyisedyce the
rotation of 85 main feed roller 306 according to the transmssion ratio
of with rotary table 804. '

(5) This concludes the making of lining pipes R of a certain

length while the lining apparatus rotates on its axis. After

this, brake 375 of guide mechanism B is put inté'operation

to brake follower roller 307 and the lining apparatus Sb is

secured. The edge of starting lining pipe Ro is held

stationarily.

In this state, jointing mechanism 305 is further driven.

With Jjointing roller block of the mechanism operated,

beltlike member is supplied to the already formed lining

pipe R more than the level at which the lining apparatus

pro&uces a pipe while turning on its axis, and lining pipe

R enlarges the diameter to ® accordingly, overcoming the

engaging force at joints of beltlike member. In addition,

main roller 306 is then idling.

Fig. 39 shows such a state, where beltlike member 600 is

restricted from enlarging in the vicinity of jbinting

mechanism 305 because of inner and outer rollers 303 and

304. Beltlike member 600 may be enlarged, however, at any



j oi nting nmechani sm 305. According to the node nentioned above, |ining pipe
Ris formed and enl arged for dianmeter while the pipe rotates on its axis.
Thus, lining pipe R which is continuously enlarged for dianeter is provided
in the node without the process (5) in t8 first exanple. (Effects of the

fifth enbodi nent) The neth apd t he pipel.ine |iniing appara S5 of the
presen enbod? Mt Qﬂﬁétﬁﬁﬁlgﬂﬁﬁg%d£%n ‘%ﬁgﬁﬁPéﬁeagfnaﬂfﬁg%edégﬁbve. Li ni ng
pi pes al nost near to the dianeter of a pipeline P nmay be forped w thout any
sectional | o%%largdng wmorestniickedgbyithes VRl kespaf@csr 8Euthkrl ?iPedd n&cononi cal
manner. Rollers 397 in a proper quantity may be provided with drive force
in the preseht node. The present apparatus S5 nay have thereby a higher
rotational force. Drive force to drive main roller 306 is given by neans of

a hydraul i c ()t The33bvki chrabreskes (4l laards (3D3amndep@dted tddipeeskat node,
but in another node, main roller 306 may. be driven by nmeans of an

i ndependent pygigel @.Mrhat - i $el jolink en fadedas i 6003 G Gn@2Gaiangepiece type)
as shown in Figs. 55 and 56 are applicable to the above-nenti oned nodes.

The sane st eps:if sh2Kehr & OfriSHaNtE NEdulcekE TBIIRT pGb¥OR of OB8mall

& and a certain length before main and follower feed
mechanisms A and B are braked and joining mechanism 305 is
driven to enlarge lining pipe R.

(7) With this, lining pipe of ® in diameter to cover the
overall length of the pipeline P is formed. If there is
caused a gap between the pipeline P and lining pipe R,
cement milk will be used for the purpose'of filling.
Mounting pipe and the lining pipe R are drilled for
connection.

What follows is another mode of lining (second example).

In this mode, a lining pipe R is formed and the diameter is
enlarged as the pipe rotate on its axis.

The processes (1) to (3) are the saﬁe'as above.

The rotation of jointing mechanism 305 is set to be larger
than that of main feed mechanism A main feed roller 306. To
make this feasible, it is necessary, for example, to (i) put
brake 375 of follower feed mechanism B into operation
halfway to slow the lining apparatus § itself in rotation by

applying a soft braking. and to (ii) reduce the rotation of
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pi ece type) as shown in Fig. 57. That is, fitting material 650 is supplied
to the closure position H of beltlike rrenber 640 at the sane tine so that
they are jointed together. The feeding speed can be faster than the
rotation of Iining apparatus S5 by discggtinuing (first exanple) or
continuing (second exanple) as known in the above node. In addition, after
bel t1ike nemrigr 1640 pokidnid bnagcpedingmyor the |y gnsnhsetbd rathe 2fpi ece node
and a lining pipe Ris formed and enlarged in dianeter, fitting materi al
650 may be jaointtied. méohauicm 80Aode, the edge jointing porti ons 640A and
640B of beltlike nmenber 640 have, as shown in Fig. 58, sub jointing

portions 65Kccurdifgbtof @heCod®|fontdbeel Nebda@,t L OEndrgigeoit £l for
~temporary jointing of beltlike nmeber portions 640. (Lining with |ining

appar at us SpyrAvidiad anm%é ged H‘FEH@’EH:S%:L%”’EHIQ Mokhrbididlg @pparatus
S5 having a main feed nmechanismworks as follows in the above process

(4A) . (4A). 4: q{IroIIer 306 of feed nmechanism A cones into contact with the
wal | of the' pl péline P and rotates in the sanme forward direction as |ining

appar at us so that the r ton of linin aratus Sy be snoot h.
Tﬁgt is, WI'S?}HJS‘hyd]I'JEPlﬂnIgC PiB8Eo \”:‘Eﬁc?o‘tsat‘é‘ﬁ’“f‘ﬁf’gg hetierEs f§r)r/ot ational ly

driven, and second shaft 338 is also rotationally driven by way of
gearmheels dimpedeq 3giprovided in the mode without the process (5)  in

the first example.
(Effects of the fifth embodiment)
The method and the pipeline lining apparatus S5 of the
presen embodiment are implemented and operated as mentioned
above. Lining pipes almost near to the diameter of a
pipeline P may be formed without any sectional loss. As a
whole, lining pipes R may be produced in an economical
manner.
Rollers 397 in a proper quantity may be provided with drive
force in the present mode. The present apparétus S5 may have
thereby a ﬁigher rotational force. Drive force to drive main
roller 306 is given by means of a'hydraulic motor 32 which
drives rollers 303 and 304 in the present mode, but in
another mode, main roller 306 may be driven by means of an

_ independent hydraulic motor.
Beltlike members 600 and 620 (one-piece type) as shown in
Figs. 55 and 56 are applicable to the above-mentioned'modeé.

The same stepé are taken for such a beltlike member (two-



87 Drive sprocket 345 rotates thereby together with shat 338, resulting in
that roller 346 wth a sprocket is rotated by way of chain 347 applied to
drive sprocket 345. Drive sprocket 345 and roller 346 rotate in the sane
direction, and inner roller also rotatesd6in the same direction. Wien

jointing nechanism 305 is at the u r Sktion, |idi p S5' cones
into | ess cdm®ct rI":/?Jipteﬁ ?ﬁe“g\’ﬁawnl lguir;?%’ceﬁgf L[Phg Ipsl"pgpitﬁgng. Hggﬁfslit&:\ig no
problemw th rotation._ As jointing nechani sm.305_goes. d et |l er 306
of feed mechBift &M AURBhERD ihe Egﬁtg{:"ts"\ﬁet ROBhAEQET OF bF brd ks ﬁ?ﬁ%&& pel i ne
P nore. Feed roller 306 projects utnost outward]y at jointin hani sm
305, preventbdly adutbe sanertingase idiatc dheRgar htiyiabREabIEANEE -t HE%wal |
surface. Wen jointing nechanism 305 is at the bottom feed roller is

appl i ed the fwedimgmspead, cut beptasdierr bharrtidqsodindient RE LéaEr&pplied to
feed roller 306. Furthernore, feed roller- 306 contacts the wall surface of
t he pi pelineagharandsr SRChLd fscommt i einal (Fisst facmpde)i brr ovatoeinghi s
provides lining apparatus S5' with rotational force to help the apparatus

S5' rotate gepddohd exaf1e) BEKEVROIAVENE above mode.
In addition, after beltlike member 640 portions may be
temporarily jointed iﬁ the 2-piece mode and a lining pipe R
is formed and enlarged in diameter, fitting material 650 may
be jointed. In such a mode. the edge jointing portions 640A
and 640B of beltlike member 640 have, as shown in Fig. 58,
sub jointing portions 654 and 656, for example, and the
portions are jointed for temporary Jjointing of beltlike
meber portions 640.
(Lining with lining apparatus 55' having a main feed
mechanism)
Lining with lining apparatus 55' having a main feed
mechanism works as follows in the above process (4A).
(4A') Feed roller 306 of feed mechanism A comes into contact
with the wall of the pipeline P and rotates in the same
forward direction as lining apparatus S5', so that the
rotation of lining apparatus S5' may be smooth.
That is, with h&draulic motor 324 rotated, first shaft 337
is rotationally driven. and second shaft 338 is also

rotationally driven by way of gearwheels 340 and 341.



-
*

Figs. 49 to 51 show anot her enbodi nent (sixth) of lining apparatus to
i npl ement pipeline lining according to the present invention. S6 denotes
the lining apparatus. In Figs. 49 to 51, the menbers comon or equival ent
to those used in the fifth enbodi nent h8%e the sanme synbols. Beltlike

menbers 60Q, .620 and 6540 ly.to th resent enbodi nent.. Ling appar at us

S6 AS shomﬁ]ﬁlﬁeFis§§P°g§tt:ﬂ@gdéﬁagi,s ﬁ‘%eﬁ@’ gf)%)% ?ug’ggg Tléal-tco dsed of a

nount ng franme 401 havi ng 4 extensions arranged r%%i al.ly, guide rollers 402
e BHES

arranged atT&Wetipgntretpsts Tollefr 245 SKitdng tdint o tREed fe 401, a
jointing mecha- nism 405 arranged at the otherextention of formng frame
401 and composed ohabm J4TneppbiedrtuaTizadsenrcdietet4bol | er 404, and two
feed rollers 408 via an arm extendi ng foward fromthe center of

nmount i ng frianwedGbrobketl 85| end 40Blar Sd4ffheotate tonpbeentseof a feed
.mechanism C. The following is a description of the details. (Munting frane

401) - Mount i d5&fcta0R, 4Q4d | $nREFPFbBRSE Of1d00usdaRePESnDEhBYsERENECT ed
crosswi se, and there is provided a guide roller 502 or a jointing nmechani sm

405 at eacn%{lreq,lyiog.dge of the pipes (extensions). Each extension nmay be
adj ustabl e for 89 '

When jointing mechanism 305 is at the upper position, lining
apparatus S5’ comes into less contact with the wall surface
of the pipeline P, causing no problem with rotation.

As jointing mechanism 305 goes down, feed rollef 306 of feed
mechanism A comes in contact with the wall surface of the
pipeline P more.

Feed roller 306 projects utmost outwardly at jointing
mechanism 305, preventing outer roler 304 froﬁ coming ‘into
contact with the wall surface.

When jointing mechanism 305 is at the bottom, feed roller is‘
applied the maximum load, but spacer roller 344 share the
load applied to feed roller 306.

Furthermore, feed rollér 306 contacts the wall surface of
the pipeline P, and reacted from the wall surface as it

rotates. This provides lining apparatus $5' with rotational

force to help the apparatus $5' rotate gently.



l ength in the diametric direction wth a sliding nechanism The nunber of
extensions is not limted to four. It may be three or five, instead. (Quide
rollers 402) Guide rollers are fitted oqﬁ§ t he edges of three extensions of
mounting frame 401 via a roller retainer frame 408. The envel ope of a
plurality of SGETEIEMBIDIMEET(3 in the present enbodi nent) and that of inner
roller 304 are on the sane circunference so as to regulate a lining pipe R

for dianeter Figdoi n9i Bg SECGIHM aAbE0E) ehbodikégt NedkRan) sex4Qinisgfitted
onto the other extension of nmounting franme 401 by way of a nounting

mat erial 482, Mounti N0 S T A ARh el 51 MITASE 18RS 2B AiBBOWR itRet he second

and fifth enbodi nents, and they are equal to each other In function, except

t hat nmountin i ot equipped with a main feed nechanism A
i ncluding a rLg@?@éﬁgégkﬁggi (Feed nmechanism C and feed roller 408) Feed

roller 408 i% t he nmain ﬁo onent of feed nmechanism C, and the ot her
conponent s of 6t AR HetthdRes i BHRe 2PRAFAY Yt al arm 484 extending hori zontal |y
fromthe front of nounting frane 401, a vertical arm 485 being connected to
hori zontal arffh B88s- fitaublc it GeBPETS £HAFEQPaPT bR Y@rlqat obo vidasecal arm
484 one each and a rotary joint 487 being arranged in the center of

vertical armu48é.iMyreadliféhnenlordiné86 havesdhe s8@e symbols.

Beltlike members 600, 620 and 640 apply to the present
embodiment.
Lining apparatus S6
AS shown in Figs. 49 through 51, lining apparatus 56 is
composed of a mountng frame 401 having 4 extensions arranged
radially, guide rollers 402 arranged at the front edges of
three extensions of mounting frame 401, a jointing mecha-
nism 405 arranged at thé otherextention of forming frame

‘ 401 and composed of an innerroller 403 and an outer roller
404, and two feed roliers 408 via an arm extending foward
from the center of mounting frame 401. Feed rollers 408

- -are the main components of a feed mechanism C. |

The following is a description of the details.
(Mounting frame 401)
Mounting fraﬁe 401 is comprised of round pipes being
connected crosswise, and there is provided a guide roller
502 or a jointing mechanism 405 at each front edge of the

pipes {extensions). Each extension may be adjustable for
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hori zontal - arm 408. Mre particularly, horizontal arm 484 and vertical arm
485 being connected orthogonally to the arm 484 rotate together with
nounting frame 401. Hydraulic notors 486 are connected to a hydraulic
source with a piping (not shown) via rot8y shaft 487. Feed rollers 408 are

conposed of 1l @h! €K8,.d 4BArandd AO5HR,i oWhiwLth & @ 1681 Ve NmbyharEams Of
hydraulic notors 486. It is also possible to drive at | east one roller

hydraul i caltye oag8drT 8 | &itendt98hs W AA8B; RpvE acbrake. nAchanksnbe
respectively. Horizontal arm484 is not |imted to the present node. Two

arnms which, refparallel to %%%g ot her may be avail able, instead. Vertical
arm 485 may e cPSsghY%bfuﬁhe arm 485 al so may be used as a sliding
nmechani smt o_adj ust ieed .l er 408 for contact with the wall surface of a
pi peline. A agPt e?ﬁn*ﬁi)486 may be connected to a rotary joint 456 of
jointing mechani sm 405. Conpared with the first enbodi ment, |ining
appar at us SEuide SOABETSiakp it tEBAPORTY ithe SREETAT TRPPRNERESRHS et hod of
lining as nmentioned above. 91 SEVENTH EMBODI MENT Figs. 52 through 54
show anot heof erhodiingnfri{meidit Miaod ndideri ne¥ajingspararesitdo cafk§ out
pi peline |ining dependi ng on
envelope of a plurality of guide rollers (3 in the present
embodiment) and that of inner roller 304 are on the same

circumference so as to regulate a lining pipe R for diameter.

(Jointing mechanism 405)

Jointing mechanism 405 is fitted onto the other extension of
mounting frame 401 by way of a mounting material 482.
Mounting frame 401 is almost the same as shown in.the second
and fifth embodiments; and they are equal to each other in.
function, except that mounting frame 401 is not equipped
with.a main feed mechanism A including a main feed roller.
(Feed mechanism C and feed roller 408)

Feed roller 408 is the main component of feed mechanism C,
and the other components of.the mechanism are a horizontal
arm 484 extending horizontally froﬁ the front of mounting
frame 401, a vertical arm 485 being connected to horizontal
arm 484, hydraulic motors arranged at both ends of veftical
arm 484 one each and a rotary joint 487 being arranged in

.the center of vertical arm 486. Hydraulic motors 486 drive



the present invention. S7 is the lining apparatus. In Figs. 52 to 53, the
menbers comon or equivalent to those used in the fifth enbodi nent have the
sane synbols. Beltlike nenbers 600, 62Qpand 640 apply to the present

enbodi nent. Ljind paratpss S7 As shown in Figs. 52 through 54, nounting
frame 301, giﬁ+ﬁe%?’&%ﬁe?{;@l%b?k 320, jointing nmechani sm 320 consi sting of _
inner rollery;303 and .outer.roller. 304, jo0inting chani.sm 305 i udi ng t he
drive syst erﬁm%fe t%%r%ﬁcgéﬁréﬁo hoqfrllzloﬂf’%]g aaﬁﬂ'bétggt ﬁrrg#rg:rl@g} h%r"éaﬂ@ as those
of the first, epbodinent. In addition, jointing nmechani sm 305 is not

equi pped wi t heln&cRneeked e thegon2 i odgh theudgd A8 4 Fahst 80h04athsrovi ded
with a feed nechani sm D, whose main conponent is a feed roller 309. Mire
particul ar | y¥ifhapumténanfraneD40s. diwiragdiprnetar o84 apencémneodiedet 390, a
roller retainer frame 391, a retainer 392 and a hydraulic notor 393.
Mounting sheté¢ 39%Mydrauddcusedrden. wilbk & rmindingl (nOtindiowy)f vhaerdkry Mounti ng
sheet 390 nmay slide toward nounting franme 301 in the dianetric direction

and secured ssafglegyate. Roller 92 retainer frame 391 supports the shaft
309a of feed roller 309 pivotedly, supporting the roller 309 rotatably.
Ret ai ner Feed rollers 408 are composed of two rollers, 408A and 408B,

which are driven by means of hydraulic motors 486. It is
also possible to drive at least one roller hydraulically.
Feed rollers 408A and 408B have a brake mechanism
respectively.

Horizontal arm 484 is not limited to the present mode. Two
arms which are parailel to each other may be available,
instead. Vertical arm 485 may be crosswise. The arm 485 also
may be used as a sliding mechanism to adjust feed roller 408
for contact with the wall surface of a pipeline. A hydraulic
motor 486 may be connected to a rotary joint 456 of jointing
mechanism 405.

Compared with the first embodiment, lining apparath S6 is
simplified in composition and can implement the method of

lining as mentioned above.



L4

392 is interposed between nmounting sheet 390 and roller retainer frame 391,
allowing roller retainer frane 391 to displace in the dianetric direction
so as to hold retainer frame 391 to noupii ng sheet 390. Retainer 392 has a

built-in coj j 4 to press roller retainer frame 391, and then feed
roller 309 g%vaﬁﬁyt %ﬁﬁgg&ﬁﬁ of a pipeline. Hydraulic notor 393 is secured
to roller retainer franme 391 and coupled with jthetWHaft 309a of feed rol | er
309 to drivBighe Hothepugbd4 Hha¥atr i aforBpodimen éﬁ"&?fb‘fl & £88d by
handl i ng operating oil, can show a braking action. A plurality of feed

rol | ers 3091intiner canmhiragus ot ¢ heargveouht piandiddiendini)ng degrengingieed at equal
intervals on the circunference. The rollers 309A, 309B, 309C and 309D of

t he present teehodiseant inventiywadraul ically driven. It is also possible to
hydraulically drive at |.east one of themor two rollers, 309A and 309A

being in theydiangle h¢nfhg Sffda2dtudhe supply of operating oil to hydraulic
notor 393 is made via a rotary joint, but rotary joint 356 of jointing

The present ﬁf%@y ST URE rret hohﬁb%? Fmmo VL8 AP PR TRAEE & Sha”

t he present ment led 1n the first and
second exanplep. o e kil b RRELEE o RSy obbogd et Ut 1
t he second exa Ie
Beltlike members 600, 620 and 640 apply to the present
. embodiment.
Lining apparatus S7
As shown in Figs. 52 through 54, mounting frame 301, guide
roller block 320, jointing mechanism 320 consisting of inner
roller 303 and outer roller 304, jointing mechanism 305
including the drive system of the block 320 of lining
apparatus S7 are the same as those of the first embodipent.
In addition, jo;nting mechanism 305 is not equipped with a
main feed roller although.mounting frame 301 is provided
with a feed ﬁechanism D. whose main component is a feed
roller 309.
More particularly, feed mechanism D is also comprised of a.
mounting sheet 390, a roller retainer frame 391, a retainer.
392 and a hydraulic motor 393.
Mounting sheet 390 is secured to the front of mounting frame
301; Mounting sheet 390 may slide toward mounting frame 301

in the diametric direction and secured as adequate. Roller



That is, jointing mechanism 305 is driven by neans of hydraulic notor 324
while feed mechani sm D sl ows down feed roller, using hydraulic notor 393,
so that the differential between the feggding speed of beltlike nenber 600

and the rota eed of the,linin pay at ys S7 be adjusted as desired,
al | owi ng the%)lciirar%‘atrerproafmea?ﬂn?‘ﬁ’ ﬁl%ge%f’ tsg’axf éﬁ?%r‘bfeij&%g%lfﬁent .d
enbodi nent allows the follow ng change in design. [err Hydraulic an
pneunati ¢ dH’ PLONGALEs s‘éﬁpé’ritﬁflér%ff‘aﬁ‘géélﬁ?e,go%ﬁ@téﬁébh’i Ref@ieersuppl y
may al so be used. VWHAT IS CLAIMED I S: 1) A method of lining an inside
of “a pipelind3&oipriisterpased betpeeomounding rehextpi3®é eud oolierong
beltli ke menber being supplied continuously to and wound involutely within
the pipel i nerbyagragaginagpeadpdi niligwii og nt &l fear retadiehdranedges ab the
beltli ke nenbers form ng an additional |ength of pipe, using an additional

| ength of bebispkeceeimbahebeiietsyRphifekAiAWsangs ahradiaf Hligipbs eady
formed pipe while leaving the already forned pipe behind, using a jointing

rol | er bl ocksgaieishi RS plulngBEE.AYDANROLA Fed YobChalls i LS| ke
nmenber and the outer roller cones into contact wth the exterior er eof ,

where said jQipfi L gl I LS ovi ded on a unt | fr and

di sposed atJ glr)]medﬂglgg %ﬁie tg 3’3’?8? ?ﬁlrﬁgdrﬁlgﬁé?ers#gmﬁo%ﬂ?’i ﬁg’}”ﬁ?ﬁ’é bgi ng a
circunferentially extending franme sitioned within the already forne

pi pe; shapi nte?‘ker?)ﬁfé &Aogha%@’dﬁ}r g_ﬁ?t‘g/ajolf Fupd@ipelivg-s Fydgadiljcsixed to
the nounting frame and where the guide rollers are disposed to contact the

i nner surfacBoHr t 3 pipesepingdnt pgraiierbaetiiirer néneree bt wersh t he out er

and inner rollers
coupled with the shaft 309a of feed roller 309 to drive the

roller 309. Hydraulic motor 393, when applied load by
handling operating cil, can show a braking action.

A plurality of feed rollers 309 (4 according to the present
.embodiment) are proyided at equal intervals on the
circumference. The rollers 309A, 309B, 309C and 309D of the
preéent embodiment are hydraulically driven. It is also
possible to hydraulically drive at least one of them or two
rollérs. 3094 apd 309A being in the diametric direction.
The supply of operating oil to hydraulic motor 393 is made
via a rotary joint, but rotary joint 356 of jointing mecha-
nism 305 may He used t§ this effect.

With the lining apparatus S7 of the present embodiment, the
method of liniﬁg as detailed in the first and second
examples of the fifth embodiment may be readily carried out.

In particular, lining apparatus S7 is suitable for the



the newy supplied beltlike nmenber is closed with the already fornmed pipe
driving at |least the outer roller by rotation. 2) . A pipeline-Ilining
apparatus for form ng, and | eaving behigg, a pipe out of a long beltlike
menber being supplied continuously to and wound involutely within the

pi pel i ne byl @W&ﬁﬂﬁqﬁgnadPﬁl?hQHfﬁCGPﬁt§X4%ﬂhﬁyj on both edges of the beltlike
menber with an additional |ength of pipe being additionally produced, using
an addi ti on&hat ebgit hieintigig Indcdandabeilbdisngriuppl bedmaaesy afid ahead of
the already forned pipe, the pipeline-lining apparatus conprising: a

mount i ng fr Ageradriangad oirn 32 hewltiicalfea@nk€th aafisthp Pigel ideer <akd frane
radially rigid and equi pped a jointing nechanismincluding a jointing
rol I er bl ockeoepsis| siding RFdAHu1QW! A6t 6P| 39, Bavimgr anfd anggekentfdtting into
a vertical groove in the exterlor of the beltlike nmenber and an inner

roller for C i fol e i er and

bei ng arranggd éﬁh éygfﬁéf%? épgiﬁg%§légilggt %y%ﬁguhgéné ?Pgﬂg and a
gui de nechanl m arran npt her extension, no, ntln frame and
equi pped at 3 d %‘fe"’tqﬁé’f &Pgng Ib‘ﬁlg\maf’ﬁa’éﬁ"cfe SJOP‘P%h%e aﬁé‘SﬁF cf>t he
interior of the beltllke menber peline-lining apparatus for
forming, an8efEE84nPbaniing, téep¢t£FQﬁﬁ: 8# % }iggenaieei Re thePSer being
supplied continuously to and wound involutely within the pipeline by
engagi ng adepiatgef. oints forned on both edges of the beltlike nenber with
an additional |ength of pipe being additionally produced, using beltlike
menber bei nfhsupptsent aomhvodimdndhediiond the fdkleadyel chaedepipe, the

pi peline-lining apparatus conprising: a nounting frame having a fixed

w dt h, sai dgepygting franme being annular and rigid and arranged inside of
the already forned pipe, a plurality of guide rollers arranged on an outer

circunferengg Ofyd e 1TRUNLANO phbanBL M t Brpyd i )g%qrgbgcl’hﬂéw the direction of
t he circunference for contacting the |nter|or of the pipe, and a jointing

mechani sm unt | fr e h qut.er and an
i nner roll g‘ri)w%ﬁ&‘ %?g B%’l’dqngelae?%%é a° sgg‘ghpg" g' er%p "h(Leé al ready
- fornmed pipe is closed wth



an additional length of beltlike nmenber, said rollers arranged for

pi nching the beltlike nenber. 4) The pi peline-l1ining 3
according to cIain1+ 3 wherein the nmountling frame is assprite§yp

i ndi vi dual seggen @fﬂj@ﬁOUt its periphery and can Ife takq@P.
A pi peline- I|n|ng appara or formng, and IeaV|ng behi nd, ~a~pLIt

a long beltli e pI|e ontlnuousl nd_wound .i: nVOT tr~g
within the pit 14 mgﬁﬁd %21%1 aﬁj RiAfi r’fé‘ej 6?'?1?1‘51%/1 mBE ot 45t ﬁfedges of
the beltlike menmber with an additional Ien%th of pip 96 being

addi tional | y He0tidgead, Pis mytagfaddl easokal iehgtwwrbbms l?élpﬁéhﬁ%r bei ng
supplied anew and ahead of the already fornmed pipe, the pipeline-lining
appar at us conp?iEimgusdy rburandngotrdinenveintglyi withismdhar pangkidis #3i de of
the pipe a plurality of guide rollers nounted to said nmounting frane at. a
fixed pitch sengegiing cdjgeinbip jodntacforwdd onhBotitatgear off thde pi pe; and,
a jointing mechani sm nounted via the nmounting frane and consisting of an

outer roller pap:@ke ABgberPlds@ng, the rollers being arranged at a
position where the already fornmed pipe is closed with an additional |ength

of Delt1 ke mpieta oAl chahat Rt ARLhRRL TGOS LU fifheh0 NG EPo

beltlike nenber sal 10|nt|n mechani sm 1 ncl eed roller which is

arranged ect . é st ou%wagdly and mhlch tates |n a. speci fied
di rection for a & g 145t %d“koPgés aton CRaY &fﬁﬁe 128 §9B%I11 i ke

menber whil'e retaining contact with a wall surface of the eI|ne 6) A
met hod of |infhgP & ﬂ’lagéﬁf nkhate dSr 19057 ToRd 5t e Htntp of 'h% a¥hthe out of

a long beltlike nenber being supplied continuously to and wound involutely
wi thin the pipkeiingemjornehdihegbadtbiks mgmper nand ftdrenedten tdilisredges of
the beltli ke nmenbers formng an additional |ength of pipe. using an
addi tional | engtés dintbetvdtdket wenbethdbaxtgriopptieadodinew and ahead of the
al ready formed pipe while leaving the already fornmed pipe behind:

the outer and inner rollers pinching the beltlike member

where'the newly supplied beltlike member is closed with the

already formed pipe and at least the outer roller being

~driven by rotation; and
forming an addtional lining, using a beltlike member being

supplied anew and ahead of the already formed pipe while

leaving the already formed pipe behind.

Zj A pipeline-lining apparatus for forming, and leaving

behind, a pipe out of a long beltlike member being sﬁpplied
continuously to and wound involutely within the.pipeliae by
engaging adjoining joints formed oa both edges of the belt-
like member with a lining pipe beiné additionally_groduced,

using a beltlike member being supplied anew and ahead of

______________________
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using a join consi sting of an inner and 4
such a manne““‘m mlm “mm“rol | er comes into contact w
the beltlike menbertartd tthe*outer roIIerzcones into conta .
exterior th eof e orm.ng, frame hayi ng ™x€

oaeh an 1 308 At rSrEr hEpedaltr aber Ruked IR Rkt PRaRa RS aal no o TR
mechani sm consi sting of |ink bodies having stopping nmeans for preventing

- the franme ftOfPO&RtR&y radially inward a plurality of guide rollers
arranged around the nmounting frane to nake contact with the interior of the
_beltlike nembapuabihsdirdmeoanrangpdnéohbhe saniadr angker wf tthe pbweri ng frane
REPLACEMENT SHEET 18 FEB 21 97 pinching the beltlike nenber between the
outer and irddae and|andppedreithaadéwl Yy spyytiruddnped tidnsaoneprber i s cl osed
with the already forned pipe: and driving at |east the outer roller by

rotation. 7)a joiftPhPdcR@nhikRi 1HL13RRAE S Uspifn@linki Aé A bR0PRI i Ne Wi th an
addi tional pipe being formed out of a long beltli ke nmenber being supplied

conti nuousl m&.glggﬁngvo%@dad QP £4 1 oy %ng hd e fﬁ'alﬂgle' P& %ﬁenggg' ng

adjoining joints forne both edges o e beltl menber

pi peline-lining ap aratu FISIn a formng me haying a fixed width
bei ng Iateréﬂtg ?|g rtﬁf 55? 6° r'Adi gﬁlﬁxﬁqﬁﬁ?rbpg E%.Ih%ﬂ% ﬁgﬁhanisn1
including a plurali | i nk bodi es said |ink bodies including stopping
means for pr&PRATi i‘u‘g‘}/sae{’i doppRRe Khesmiaenmakig s sartRsY widlatBegui de rol | ers
arranged around said formng frame for contacting the an interior of the
pi pe, and a ijpgenipnoerddisahplid Houmealeni e bedng adnr dngedi ay thrane and
conposed of an outer roller and an inner roller, said rollers being
arranged at tdp] of ntaer@gxgeasionnnfvMtdeent et ialg efadyef anded pipe.is jointed
with an additional |ength of beltlike nenber. said rollers arranged for

a guide mechanism arranged at another extension of the

mounting frame and equigped at the tip of the extension with
guide rollers to contact the interior of the beltlike mem-

ber.

3) A pipeline-lining apparatﬁs for forming, and leaving
behind, a pipe out of a long beltlike member being supplied
continuously £o and woun& involutely within the pipeline by
engaging adjoining joints formed on both édges of the belt-
like member with a lining pipe being additionally produced,
using a beltlike member being supplied anew and ahead of
the already formed pipe, the pipeline-lining apparatus
comprising:

a mounting frame having a fixed width, beihg ring-like and

rigid and arranged inside of the pipe,

_ﬁ___ﬁ____—————————~f
cet Has Been Replaced

i \lII\\ I



pi nchi ng the bmm mmmmw A method of lining a pipg
differing cros H sing the steps of: formng a

| ong beltlike menber 4 o"be® supplled contlnuously to and wound_j
within the plpe|lne by engagi ng ad] oi nith joints formed on both edge
the beltlike® netF@lity oprigthdei gl ber sa@d”rﬁpéﬁ‘élml &Rt RUBET pFHREURST ng -an
additional |ength of beltli ke nenber being supplied anew and ahead of the
al ready f or riked epicpe ofotheonounisingg faaterwiithg af £ axed haitely n fibed wi dth,
"being laterally rigid and being radially flexible wth a |ink nechanlsn1
gui de rol | erdractaogeef arheurdrt ivef dreneengoif reantakoingonmhyy inttewionnt act
with the interior of the beltlike nmenber, a joining mechani sm arranged at
an edge of td¥e takr gagy, fardred pi pe and conposed of an outer roller for -
comng into contact with the exterior of the beltlike nenber and an i nner

roller for QP”]JELﬂlﬂgcﬂgéﬁgﬁléM hbuﬁ%ﬁh'dl e%hgrm&HnHiQQ Q@lhk gﬁﬂnenber

Wnerelnthejomlng nechani smis desi gne torotate p|nC|ngthe beltlike

menber bet wee i nher ut er oIIers sha ipe with a
restricting i a %gr?’ énahge I%lnlgl Fae*thé fé??ﬁ‘ﬁ r i; enagegrsfhe form ng

franme to rotate around the regtrlctln frarre V\/mIe keeg id. and taking
such a shapeb"ai‘é‘gsE}F‘F%‘;\'Eﬁ'i-;‘1 fagr t noFheR tﬁ“lepéllf‘ﬁ% b °ﬁé‘e i PFRS ent in
section. 9) A pi peline-lining met hod of lining a pipeline according to

cl aim 8, whekkicdogkdsvith mamerial surpldedt be hield kienmenbenhednd pbleéngat eri al .
pipe is additionally formed of a |ong beltlike nmenber being supplied

cont i nuousl yfemainwobin i rheobet &l jkerimtembadj oi ni ng joints formed on both
edges of the beltlike nmenber bei ng engaged, the pipeline-lining apparatus
conprising: a forming frane having a fixed width, being laterally rigid and
being radially flexible said frane including a i nk mechani sm gui de

rollers arrafgqd @Femsﬂe—Sﬁlnqnfgoammtmgag&apd&m%ol B1&ONtACHRYEE I t he
interior of the ge tli ke nmenber

the mounting frame is assembled of individual segments

divided about the periphery and can be taken apart.

5) A pipeline-lining ‘apparatus for forming, and leaving
behind, a pipe qut of a long beltlike member being supplied
continuously to and wound involutely within the pipeline

by engaging adjoining joints formed on both edges of the
beltlike member with a lining pipe being additionally
produced, using a beltlike member being éupélied anew and
ahead of the already formed pipe, the pipeline-lining
apparatus comprising:

a mounting frame being rigid and arranged inside of the pipe
a plurality of guide ;qllers mounted onto the same circum-

ference at a fixed pitch via the mounting frame so as to

//,
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a jointing mechari said formng frame and cgq ]
outer roller andr]mmmmﬂ ngf" the rollers being arrangg."g
al ready formed pipe s € h an addltlonal | engt h Mo
menber, said rollers arranged to pinch the bel tlike menber, and a
restricti ngc9%erid tar cambpat iwidhdehefintes ibor af righef rrime, bedng rigid and
having a guide rail of differing cross-section so as to restrict the
form ng frasejéinmng aeehamipsm Mbunted pigpelthrendintiimg afrpaeabné accor di ng
to claim 10, wherein a guide is provided between the form ng and
restrictingedd<i¥RS n8N6IE SAL Wuedrt o1l fa%rrhﬁlgirhfe%n?olﬁ&d, nees al ong the
guide rail of the restricting frame. 12) A pi peline-lining apparatus

according el cisMy ngSarfanged at, 1eOb1ddur GEEN thi3e g mechani sm
i's provided V\nthsa spg(g:erarr 3??8 ? 13) A néeme‘?fe It?lgl r?g%gg?pel i ne,

conpri si ng t orm n pi pe.ou alo J.tli ke nenber being
suppl i ed co f fmnﬁoggﬁy 1% dese uﬁgh i hvs™ gfeﬂ/p%lteﬁl ngﬁglkpﬁ d‘é‘f’qbﬁ’é by |
engagi ng ad n, ints, formed opn both edges of the beltlike nenbers:

using a pi p%“‘#r&?(‘?ﬁ’é %ﬂﬁh?h‘é"l’n‘dﬁnt ég et Re P IikGi BePRtfnt itAg "R &re? bei ng rigi d
and equi pped wth a jointing nmechani smconsisting of an outer roller and an

i nner rol | ebeasbireg 1aF r anters e 1natbesq1<nrt*}r1n&he¢@msal mgadgctor med pipe is
closed with an additional length of beltlike nenber and said rollers are
arranged t ot molstt hat et dllyi kedbed tdtidse inetbersante alilrieghesn | &y alhet han t he
jointing nechanismtravels and by sliding the joints of the beltlike

menbers of ddmraltueady fornmed pi pe REPLACEMENT SHEET

6) A method of lining a pipeline, comprising the steps of:
using a forming frame having a fixed width and lateral
rigidity and being flexible with a link mechanism consisting
of link bodies being prevented from denting inwardly. a
plurality of guide rollers arranged a;ound the mounting
frame to make contact with the interior of the beltlike
member and a jointing mechanism arranged onto the forming
~frame and equipped with an outer roller and an inner roller
arranged at the edge of the already formed pipe, the outer
roller being for contacting the exterior of the beltlike
member and the inner roller being for contacting the
interior of the beltlike member, the two rollers, outer and
inner, of the jointing roller block pinching a newly
supplied beltlike membe;_where the already formed pipe is
closed with the beltlike member, and the rollers of the

—
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14) A et hod ine according to cIa|n113ETH

conprising the Q"}m '{[ﬂl%ﬂmg the nmounting franme is s CU%%EEAE?@ BEEN
pi peline after a= plp deflned by the nounting

feeding an additional |ength of bel t1iRe menber to enl arge the dlaneter‘UT
the al ready fiotnbinginedletshlockArwéehing dfo Ifiomnny migd gebmnelasgording to
claim 13, wherein a pipe is formed as defined by the nounting frame while a
new y suppli édlbkiid inembeenbeing subetliéd cortdngeushe tal ragadyofind med pipe in
di aneter. 16) A pipeline-lining apparatus for formng, and | eaving
behind, a pipaveritdfy aikens O tlipkei ABNPLlenleE Dol AUl efg CAEtRUOUSI Y toO
and mnund involutely w thin the pipeline by engaging adjoining jOIntS

formed on bolhegages, HothNBaRel te ke "HUTIN: 1Y hBnSeE A%l boARle GOt h Of -
pi pe being additional |y produced out o an “addi t | onal engt Beltlike
nmenber bei ng asu ed anew. and ahead of t he orned beltli ke nmenber,
t he pipeline- i o %F‘E 2 gfﬁﬁn%cﬂf‘ﬁrel Si ?fg"g & %I éjgg%unetmﬁg Prjange arranged
i nside the pi Iurallt ui ol lers nted, on sai d nounting
frane at a fﬁggﬁltﬁiiﬁ?%§ FB itk ?é; chﬁgﬁl%ﬁ59§8ﬁs¥%TT9ﬂgdeean outer and an
inner roller mounted said nmounting frane and arranged where the already
formed pipe is closed with an additional |ength of beltlike nenber, said
rollers arranged to pinch the beltlike nmenber at the sane tinme; and a
plurality of 7} eddpipél e Iiming eapparatubeféoraipigef i need afiterfimg nmaki ng
contact with the inner wall of the pipeline and rotating along the inner
wal | of the pipek+sectidnd whek edm additeesd]l @igeObel e fodmddr obdierod

provi ding the main driving operation. 8 12) A pipeline-lining apparatus

according t oachahgsbaltfikéhme‘i,bez bdth Andpbli e MNEERE Thdod8 1Ot Htd M0
mechani smis provid

wound involutely within the p1pe11ne by engaglng adjoining
joints formed on both edges of the beltlike member,

the pipeline-lining apparatus comprising:

a Torming frame having a fixed width and rigidity and being
flexible with a link mechanism, the link bodies thereof
being prevented from denting inwardly,

guide rollers arranged around the forming frame for
contacting the interi&r of the pipe, and

a jointing mechanism mounted via the forming frame and
composed of an outer roller and an inner>roller, the rollers
being arranged at the jointing position where the already
formed pipe is jointed with a newly supplied beltlike member

and for pinching the beltlike member.

8) A method of lining a pipeline of differing cross-section,

//
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W th a spag ) Met hod of lining a pipeline. conprising the

st eps of uE’"‘HM!!H“’HJ@HI g machi ne nmounted via a nounti o ,
rigid and etuipped w =] 0l nting mechani smconsisting o EW
and an inner rollerbeing arranged at th® closure where the alr Pred
bel t1i ke nadwris$ng! €sedtwpshot heforeniing supidd ddobedtlades bedirbeke and T or
pi nching the beltlike nenber, with the .al ready fornmed pi pe being enl arged
i n di amet erpdapereedi be suppanel supplivshsel tthi ked mestrey iavoautelgher | evel
than the jointing mechanismtravels and by sliding the joints of the

beltlike rre‘{grg% 8 et PEp & 1Ry TREaBEn I NG igiher MO ShtY Bereed ¢f a | ong
beltlike ne er1 bei r‘?g,B Iéuppl i gg’ cor%tglgnﬁgusl ;lt éand wound involutely within
t he pipeline e gi ng.adj Qi nj | Qj fo RoL ges of the

bel tli ke rrgbrﬁotg'?/ TRYer tggh?ﬁgu’g‘néd%aeﬂ%?ﬁ'e ’{‘{sgagé o on%l vV produced out of
a beltlike nenber beipg suppl.ied anew and, ahead of the,al ready forned pipe,
accor di ng t%d%ﬁlé’ﬁagi gJe'é”'aé)é’lﬁFoﬁ‘bEe" . 31B3PA oaug?hr?({]iar?gexaa%‘:i pel i ne
according to claim 13, wherein the nmounting frame is secured to the

pi pel i ne af#kaada ofi fdej alnearty doraed | MRe BYTthR ntHitBng fOLHPE and a newl y
9 supplied beltlike nenber is fed to enlarge the dianeter of the already
formed pi pefra®) hameétkod Bifxeldi midbh aapd palgidétacend dvgipa & lekdb kg 13,

with a link mechanism, guide rollers arranged around the
forming frame forpoming into contact with the interior of
the beltlike member, adjoining mechanism arranged at the
edge of the already formed pipe and composed.of an outer
roller for coming into contact with the exterior of the
beltlike member and an inner roller for coming in contact
with the interior of the beltlike member, the rollers being
for pinching the beltlike member whgre the already formed
pipe is closed with the newly supplied beltlike member and
designed to rotate, and a restricting frame arranged inside
the forming frame to enable the forming frame tb rotate
around the restricting frame whiie keeping rigid and takinsg
such a shape as suitable for the shape of the pipeline being
different in section.

9) A pipeline—lininé method of lining a pipeline accordin;
to claim 8. wherein plastic material is contained in the

beltlike material. . _
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wherein a pipe is fornmed as deflned by the nounting frame while a newy
supplied beltlike menbE d to enlarge the already formed pipe |n

di aneter. 16) g apparatus for form rQl |nd
a pi pe out of\m\m ﬁ}‘ e nmenber bei ng supplied]c QH' %&ﬁg&
wound i nvol utel*y W thin the pi pel i ne by engagi ng adjaini S forrred on

bot h edges of the belt]ike menber with a |lining pipe being additionally
produced outl®f AapEeplinfsiliniRe seaAsatuBefol Lindpe, édplaﬁﬁéwﬂ&nheh‘h%ad of the
al ready formed beltlike nenber, the pipeline-lining apparatus conprising: a
mount i ng fr aofe didifaging girtbsandeartitangadei‘a'sti de give pispedditipinaddlity of
guide rollers nounted on the sane circunfer- ence at a fixed pitch via the
mounti ng fraformed p®i Atidng Betbilis MeabBsi Béidkd sabpbled Woakt iaa6usly | Nner
roller nounted via the nounting frame and arranged where the al ready forned

pipe is closah Wybingd NAWDGt30PPHIE0 ARSLELL K€ FBARST rolddlly ! bEP Deing

forpinching the beltlike rrenber at the same tine, and a plurality of feed

rollers rmun%&%h O@tp o111 99 r be?{?% n(g Igﬁkl ng contact with the

i nner wal | eplpelne an ro atlnga ng St nner wall of the

pi peline, 1é{where LD at. | east one the feed roI | ers providing the main
drivi ng oper ine- 11n1ng appara us comprisi

a forming frame having a fixed width and rigidity and being
flexible with a link mechanism,

guide rollers arranged around the forming frame to come in
contact with the interior of the beltlike member,

a jointing mechanism attached via the forming frame and
composed of an outer roller and an inner roller, the rollers
being ar}anged where the already formed pipe is closed with
the newly supplied beltlike member and being for pinching
the beltlike member., and | :
a restricting frame arranged inside of the forming frame,
being rigid and having a guide rail of differing cross-

section so as to restrict the forming frame from traveling.

11) A pipeline-lining apparatus according to claim 10,
wherein a guide is provided between the forming and re-
stricting frames and secured to the forming frame, and moves

along the guide rail of the restricting frame.
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12) A pipeline-lining apparatus according to claims 2, 3, 4,

S BEEN

5, 7, 10 and 11, wherein the jointing mechanism is provided

with a spacer roller.

.13) A method of lining a pipgline. comprising the steps of
using a pipe makiﬁg machine mounted via a mounting frame be-
ing rigid and equipped with a jointing mechanism consiéting
of an outerlroller ana an inner rollerbeing arranged at the
closure where fhe already formed beltlike member is closed
with the newly supplied beltlike member and for pinching
the beltlike member, with the already formed pipe being

~ enlarged in diameter by fgeding a newly supplied beltlike
member at a higher level than the jointing mechanism
travels and by sliding the joints of the beltlike members of
the already formeﬁ pipg to form a pipe out of a long
beltlike member being supplied continuously'tpand wound
involutely within the pipeline by engaging adjoining j&ints
formed on botﬁ edges of the beltlike member and left behind.
and a pipe is additionally produced out of a beltlike member
being supplied anew and ahead of the already formed pipe,

according to which pipes are produced.

14) A method of lining a pipeline according to claim 13.
wherein the mounting frame is secured to the pipeline after

a pipe is made as defined by the mounting frame, and a newly
e ——
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supplied beltlike member is fed to enlarge the diameter

of the already formed pipe.

15) Amethod of lining a pipeline according to claim 13,
wherein a pipe is formed as defined by the mounting frame
vhile a newly supplied beltlike member is fed to enlarge the

already formed pipe in diameter.

16) A pipeline-lining épparatus for forming, and leaving
behind, a pipé out of a long beltlike member being supplied
continuously to and wound involutely within the pipeline
by engaging adjoining joints formed on both edges of the
bel£like member with a lining pipe being additionally
produced out of a long beltlike member being supplied anew
and ahead of the already formed beltlike member,

the pipeline-lining apparatus comprising:

a mounting frame beipg rigid and arranged inside the pipe,
a plurality of guide rollers mounted on the same circumfer-
ence at a fixed pitch via the mounting.frame,

a Jjointing mechanism consisting of an outer and an inner
‘roller mounted via the mounting frame and arranged where
the already formed pipe is closed with a newly supplied
beltlike member, the rollers being forpinching the beltlike
member at the saﬁe time, and

a plurality of feed rollers mounted viathe forming franme

This Sheet Has Been Replaced
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and for making contact with the inner wall of the pipeline

and rotating along the inner wall of the pipeline, and
wherein at least one of the feed rollers providing the main

driving operation.
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