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1 DESCRIPTION Title of Invention APPARATUS FOR
FORM NG CURLS I N REI NFORCI NG NMATERI AL- ATTACHED
PROFI LE STRIP, METHOD FOR PRORUCI NG 5 SPI RAL PI PE,
AND APPARATUS FOR PRODUCI NG SPI RAL PI PE Techni cal
Field [0001] The present invention relates to an
apparatus for formng curls in a reinforcing

mat eri al -attached profile strip, a nethod for
DESCRIPUIEN spiral pipe, and an apparatus for
roducing a spiral pipe. 10 Background Art [0002]
%ﬁﬂweﬁlnwm&iow it is proposed that in an existing

BT A gl UL pifygonense

I&B@ec | on ar e In I Vi gwms%ggrﬁeymgglrygrn OT:E:::EI{(%BUCING

RBPIRALZPIPE, ANDAPPARAVUSFQRIBROBICINGr SPERAL BIRPED
posi tions of the}£rofi le strip imediately before a
spi r al Tgsihpacaldipldoduced, nutual |y adj acent joint

f th 0 which . th . i
RRidy ofee %Eﬁﬁteanﬁé?lﬁogerﬁ?%@é ey FE R tNEor formiggpurls in a
t hey,
Cer oripRifing HierBIANARL PhRRIL ARERARANNA for producing a

sor t ggifrahpipepand an at;ﬁ:faramﬁwlmodncmglassplmj mpee, it
is knowmn that a reinforcing material is attached in

advancBaGkgraupde’mtl e st ripto forma reinforcing

I-attac e st and the_rej f- cj .
[RicE ] Condentimalin B & preodefichar BN g sRistiBbdisd, 4 Phgle suriv
and Fal Both Lakuer tib8§ and
exan%f @EH$?¥084ﬁlﬁfﬁ§r%ﬁrﬁgd ﬁﬁventl onal ?é ’;fb’r : ane &
net heginfareinge matbriahicogtiancaslysformgd i pke |lenglt1sdinal direction
proposed in which a profile strip_in which joint
por t A¥hsingivd uﬁﬂkupahe%oﬁhesr@ef@agg aaat:erre#ls 1§ gsequentially

I d
?r;gﬁg h?cﬁ etosﬁf)%%t ro u g%ltlgﬁ?,l ptn |ra gtllllp &mgdlately
byt Befoph REsPFAHIENG &Béé?le mitiaIR b ae@m@mm pbioHs of the

portions 30 are joi neéﬁgo each ot her to produce a
spi r ptoffle prip mﬂd’hﬁdiet]m oeinfetirgpmatkerial is attached are joined to

each other, and, thus, a spiral pipe is produced for refurbishing the

existing pipe.

[0003] In this sort of method for refurbishing an existing pipe, it is known
that a reinforcing material is attached in advance to a profile strip to
form a reinforcing material-attached profile strip, and the reinforcing
material-attached profile strip is wound about a drum and transported
to a site (see Patent Document 1, for example).

[0004] Furthermore, conventionally, a method for refurbishing an existing
pipe is also proposed in which a profile strip in which joint portions are
formed at both side edge portions is supplied to a pipe-producing
machine disposed in a manhole, the supplied profile strip is spirally
wound by the pipe-producing machine, mutually adjacent joint portions

are joined to each other to produce a spiral pipe, and the produced spiral
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2 pipeisinserted into the existing pipe while being
rotated (see Patent Docunent 2, for exanple). [0005]

In the pipe-produci ng machi nesused in this

refurbi shnment nethod, a pipe-producing roller that

joins an already forned spiral pipe and a 5 newy

supplied profile strip to each other is disposed at a

fixed position, and the produced spiral pipe is

i nsepipedis isertedeirtyithici Adstingeipbiwlkile hein rotated éske Patent
[ 0006] Furthernore, a nethod for refurbishing an

exi sPoagmenp &, for exagapleknown in which, using a

PloBRL TR s EP it efactins SeBaif i Fefwehcpmpong mothod, a

' L;Cﬁﬁs%goilgﬁu@hga?o]#ﬂ sféﬁ%eﬁef&m BpRAVGiY and a

ves I'n the existing pipe t he axial
di r enéwhnsugplieal prifilg stpabwadh athdr id disposddet i dixetdngpsition,
mechani sm pinches a praofile strip to forma spiral .
pi peand et prodused crrival Biper il insiepted intoethe pEiting pipe while
t he exi sti%gb Ei pe (see Patent 15 Docunent 3, for
exanﬁ?lg)g.m X€Bat ent Document 1: JP H1l1- 34166A 2.

t FRPHBRe 2: 11809 2,.0 . .
@Eﬁbﬁpp e aa%gﬁggufﬁg g‘f?falr Réﬁgﬁlﬁ;&? JPEro%Irﬁ(;ir;né is also

t 0 blen@ehvad which hasingv anpiperpijodutislz Wrehime dpiwhich a joining
pi pe is produced fromsaid reinforcing nmategrial-.
at t dgehapisg hpying anputerroliar and anganes rgller is disposed at an

reinforcin terigl - attached.profile. stri Q ich . ..
T Bens SRieRh, theadbt BRORRE Mpachind' fiolet 3g 'ty Sxisting
or defipleOinS Bt biRidl Hfir&®ld VRBP4 hBIe¥bRAYERAOthidlaheSjoining
spiral pipe, a large restoring force that restores the

r ei ninechamgm nEinehéesla girpfibh extripr o6 | foensta ispinad pips, and the
original radius of curvature acts. during production

of ?w&adéﬁsﬁgaﬁplﬁalps}mawﬁeﬁhb%hmdh@ g @Kiehngs Dipge (see Patent
spir ' r I inncreases. Accordingly, there is

a pr%hf@#ﬁeﬁagtﬁog%§aﬁﬂy; difficult to produce a spiral

pi pe having PateabPRiinditne JW EMe3A1684 over a |ong

di stance, noreover, a spiral pipe having a target pipe
2. Patent Document 2: JP H6-190922A
3. Patent Document 3: JP H8-200547A
Disclosure of Invention
Problem to be Solved by the Invention
[0007] When a spiral pipe is produced from said reinforcing
material-attached profile strip, in the case where a reinforcing
material-attached profile strip to which a rigid reinforcing material is
attached is used in order to secure the self-supporting strength of the
spiral pipe, a large restoring force that restores the reinforcing
material-attached profile strip to its original radius of curvature acts
during production of the spiral pipe, and, thus, the diameter of the
spiral pipe gradually increases. Accordingly, there is a problem in that
it is difficult to produce a spiral pipe having a constant pipe diameter

over a long distance, moreover, a spiral pipe having a target pipe




10

15

20

25

30

3 dianeter. [0008] For exanple, the reinforcing
materi al -attached profile strip wound about a drum
has a certain radius of curvagure. \WWen the
reinforcing material-attached profile stripis

rel eased fromthe outer circunferential 5 side of the
drum and a spiral pipe is produced, in the case where
the pipe dianmeter of the spiral pipe is smaller than
t he giametetr.r adi us of curvature) of the reinforcing

teLi al -attached profile strip wound about the drum
8Hi Forezanwler the reiafersing snaferialiaptached profile)strip wound

reinforci ng material -att.ached preofile strip,hs | argest .
wherP 2 4 ARy B3 § Geatainorativg of gursaghis - gVhén the telnforcing
mat %‘aﬁérgéf-ﬁﬁﬁ@ﬁ&i FdHlb |s9ri§ti£ kPlea L AOH T Yuter MiRlmferential
the reirnforcing material- attached profile strip wound
aboudidé hdf thar dwamataral aespisalnpipadisusrodfucedyr irathy eases where the

used to produce a spiral pipe _having a radius of .
cur veipar diaseeter «f theaApirat piprlis sterllerythan the ®wly feadius of

dru a _restorj for.ce that restores, the . .reinf.orcjin

mat S EpbER o dfe 1 ik RERRNE R, PrpR, i wound
r adi Pl tAITMARMT Ehd Cliffelitol NBoRl RHY Clddols OF cdrbfture of the
spiral pipe, the dianeter of the reinforcing

mat evciaforeaimngamateriagl-aftakked strofile teiplss tlargpshduhéh starting to

increase, and, thus, it is diffi cu}lt to oduce a X

spi rigleasep she KpRigreingampteripl ptag efeprofile strip.  Accordingly,
Furt hernmore, _sipce. t he pipe, di er e '

oi pev ARGy e eSnRERine el BB pEGARE] drpfls Sip PG about the
ther@Qimist Rrcepah rafhds 6PBLAGEuME 19 ubl® th P#BRuce a spiral pipe
circunferential face of the existing pipe at a |arger

ar echavingct radiab of esisttane emiatler ¢hap she andiust dfusirvature of the

is difficult to,prqduce_a pipe co%]]tai nued, t hereafter

ThusiTU4mheperestoring e thas itastonas the Jpintarcing materalajtached
Fur eI B S ABRRpY B8 Wltbvand e g i rpdgeton of

Pat efile spiPalipeEHY didmtidsE bf biesl réib@ieingd Mate¥iaPaRaehed profile

spiral pipe is inserted into the existing pipe while
bei rgripoteatdsdio grafluallyusicréase; aade dbuswiias t to produce a

spiral. pipe arrives at a curved porti of the . i
exi S I_g‘ps P & tekgetoRiDg &h-t ?Pﬂlré%?%?rep Siwe; the pipe
: nse&iﬁ%t{eﬂt& the® Sé]‘:rgl ;bi &Vih re%fﬁe ,ePEJ‘ 'o.uftéx1 ChreQih erenttial face
occurs w the 1 nner faté of the ’existing plpe due to

t he thierédt isHrpaght 3o @oAtaeiveibh the henéotiaéuafereatiakface of the
adj acent profile strips formng joint ]
existing pipe at a larger area, frictional resistance increases, and, thus,

it is difficult to produce a pipe continued thereafter. Thus, there is a
problem in that a spiral pipe having a target length cannot be produced.
[0009] Furthermofe, according to the pipe-producing method of Patent
Document 2 described above, the produced spiral pipe is inserted into
the existing pipe while being rotated, and, thus, in the case where the
spiral pipe arrives at a curved portion of the existing pipe or in the case
where the spiral pipe is inserted into a certain level of depth, friction
occurs with the inner face of the existing pipe due to the spiral pipe’s

own weight, the rotation causes adjacent profile strips forming joint
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4 portions in the spiral pipe to slip on each other,

and, thus, the dianmeter of the spiral pipe increases,

and the spiral pipe is pressedg against the inner
circunferential face of the existing pipe and may not

be able to be inserted any further. 5 [0010]

Furthernore, according to the pipe-produci ng nethod of

Pat ent Docunent 3 descri bed above, the pipe-producing
nachpstidrdsskl fhedgsiegegipe tonllp i easx otidrand) fluspMthé diameter
bei ng revol ved, but, 1n the case where the pipe )

di anef the epirah@ipxintreaspspiapel the spishl pipet irapredeed mgainst the

it is dangerous an i fficult for an operator t

ont elne Sieiagetoremanl fase of o exishing DS A yaa; it e le to be
in tﬁ&e?%ﬁeaﬂw%q{r@hépe pi pe- produci ng machi ne

mal functions - at a position in the existing pipe.

[0010h eFawitRrnfors C facbdjlﬁlin% Ukce rthbob(ij[ﬁs”'pfﬁdiicﬁi?é smethddhef Patent
outer radial direction of the produced spiral  pipe, a
gap Documkeat Spdesaribed abbve, tdemipeprediding machine atselfigroceeds

between the .spiral. pipe,and. the inn ci.rcunferenti al

Facongp thhcexisnag mind sl Being Sevoltil, Hiase Sithfcsnas Were the
t he i.ral.ni C tgﬁ]gp dadd i tahl PR
becoﬁr@sﬁe gﬂlrr% F{éb? tbﬁgﬁlet %glts 0 ?ﬁlgé]ggi sztnlﬁ%fpiiq%g 8[0 Oinﬂ] 13
The paegadusi e diffulhésr haeopaabioreve @niter thewipé, and, thus,

these problenms, _and it is an object thereof to .
pr ovrenain i ey fdiffisudy inpiber easgswhaee therpipe-producing machine

continupusly formcurl.s having a radius ofncufvature .
bt bps 3 A Piikian 1t dplef B ptite- i thiAbHE since the
r adi f | £oah 108 H h d soiral
rein oregirr?ggf té]{rélﬁﬁi ﬁfglﬁ‘ggﬁegdf a?rl%lfl gctg(?} iegts%gﬁo%%cgt Spira
a sppipel apddapeforatc pperatitmobfehe puiee rdilarmid recesparyebetween the
target length can_be reliably produced, when a, spiral

pi pespizabpieuaed theilngen cirennarioreaitiad faee of the existing pipe, and
oL SRS Bin GBS b il e Uh B DG nevicabl
Fur t B&doidLamhfled shAN RSt tBQjeﬁf&iﬂgp{bE? pr esent

i nvention to provide an apparatus for producing a
k6114l The gperebésit imeationl habbygepmotisvedan wipiwr af tlpspeproblems,
having_a target pipe diameter and a tapget |ength

b
cont fhdatias gnhiratdbagea teartavisiect syt g}ma@@ﬁr%\@eﬂlat can
(F:)L?I/I lnﬁ;@&éu{%g}"f’g%% %%F%ué%'ﬁ}l{]gi\rg g'gdlﬁlg[ %g'rcke@tvgﬁure substantially

similar or not greater than the radius of curvature of the spiral pipe in a

reinforcing material-attached profile strip such that a spiral pipe having
a target pipe diameter and a target length can be reliably produced,
when a spiral pipe is produced using a reinforcing material-attached
profile strip in which a rigid reinforcing material is attached to a profile
strip.

[0012] Furthermore, it is another object of the present invention to provide
an apparatus for producing a spiral pipe that can reliably produce a
spiral pipe having a target pipe diameter and a target length by
continuously providing a reinforcing material-attached profile strip with

curls having a radius of curvature substantially similar or not greater
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5 than the radius of curvature of the spiral pipe,

when a spiral pipe is produced using a reinforcing

mat eri al -attached profile strgp in which a rigid
reinforcing material is attached to a profile strip.

[0013] Furthernore, it is another object of the

present invention to provide a 5 nethod for producing

a spiral pipe with which a spiral pipe having al nost

No O WVithd raRIEXbE bhthtBrPf GRB dfrfANpipehwhedr adspied pipe is
even in the case where the existing pipe has a curved
por t proluzed arsing evesinforaing matemal-attathed prefilarsirip Imwhich a
appl i.catian_di stance in the exi sting pi.pe ,is |ong.

Mor edjgit reipforcingamateradl is eafto Oﬁﬁ%ggm-

. ti ; . iy ¢ _
(GRBE) PR PeicRarls Y BB rERIG bt 6BE pRERAHTh Rtk on o provide a
exi stiefHo® fBf proflutigah rspivdnpipe With cesiehVhaipéral pipe having
pi pe- produci ng machi ne mal functi ons, and apgllyl cation )
can alnosinmd gapdvithiam esmtiagepipe daor basmmotslyl prpdsiced even in
having a smal|l opening. dianefer, Means for Sol.ving the

pr obfhiémease; "TIE%M]%QTHQSBP&BW Pa% entHEYe BORHigR e uneven
roi pOitien b EPA ARPERBY B fiRlicaliPRANERR i HAR exRing pipe
joi nfs P, ONForaédverf @ 1B da@itheptdbjedtdef etigeppaent dnsention to
and to which a_ reinforcing material conti nuc_)uslﬁ/ .

f or npxbviide a rhethyidtfod predudng ecpirad pige with adnehithepeds no need
that forns curls in the.reipforcing material :.attached

20 piofIEr seRi FXIsEIG PIRG ) IT5Pa) &¥ERt Pofhit case where a
port ﬂ)ﬁ%g%lg)rd%cin%lgﬁ%ghﬁfé ﬁamngghtﬁﬁ,;%ﬂcﬁ ggf)g 6n 8ant %][c%hpleted

pi pe, risrmg: a curl gui radius o

cur vixith easeudiehabt aaldxystihgplparhdvingla smohll @penirgy diahseter.
a radius of curvature of the spiral pipe; and at
| east Mieanefonbelvimgthenfreldemer of a  sending roller

tqi S, di d. tr i de of .t I id
e REESE e 5 SRR 6 P S e cha
Prof id Rivdsl & Eub@ﬁ@d&@&gﬁf&h lg&ﬂegﬁal-a%fﬁbh%d @Gtrip in which
roller that 1s disposed on % ownstream si de of the

cur | jogni Goreogs taratfoimledsat et aiidé @dge ngortions and to which a
materi al -attached profile strip fromthe curl gui d(f,; ..
wher rinfarnmg siatenak coptinaeesly dormed sena dopgignimal direction is

o111 RhPoH I YD 5 Sl 3, Rl LB ptached
for mya MR difp HHoRE S HIR! hdjaesist Joint portions are joined to each
other to produce a spiral pipe, comprising: a curl guide that has a radius
of curvature substantially similar to or not greater than a radius of
curvature of the spiral pipe; and at least either one sending roller of a
sending roller that is disposed on an upstream side of the curl guide and
that pushes the reinforcing material-attached profile strip into the curl
guide, and a sending roller that is disposed on a downstream side of the
curl guide and that takes the reinforcing material-attached profile strip
from the curl guide; wherein the reinforcing material-attached profile
strip is pushed into the curl guide or taken from the curl guide, and

subjected to plastic deformation to form a spiral by being continuously .
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6 provided with arc-like curls having a radius of
curvature substantially simlar to or not greater

than the radius of curvature gf the spiral pipe.

[ 0015] According to the present invention, before a

spiral pipe is produced, the reinforcing

materi al -attached profile strip is pushed via the

sending 5 roller into the curl guide, or the

r ei nhRFGeW) with Qirk-dilke aiirds Rading #fradensbf tlrvatuta k8Pbstantially
fromthe curl guide via the sending roller, and the

r ei ngisridamip omamelr grehterdhaadhedagdius of eursatune ofdhe spiral pipe.

TR M A 7 —
SUBSHaDkG ) ol By ANPE D AR e st

Accofdligrdinto theeciindi fifife CbPEhe iforéihgainladefiglattached profile
profile strip can be subjected to plastic deformation

to $tgipnispiakens fivavithe surlaguide ofia cthev sending roller, and the
substantially sim.lar tao of no reater .than th .

" aa Tankrong waserialartathel prhile Steiomovieg plyneighe, curl guide
resu [ I [ i S, g :
o5kl SRS BRI AL FHARE (9HIPH ARG o s o
spi ralrvatpe: Ravitagitallyasgeilapitpeor toanBieateratiia® the radius of

target length can be reliably produced. [0017] Here, . )
t he ewiatareof ofurthet uspiral whpe.ar c- Aickerdiuglys fthe nexginforcing
in the, rejnforci teri.al -attached prqofile stei .
my Beterial-atipbfed Bralfle §Hip o i Gibbeothi fo mfstlf ffrmation to
smal : [ foimdfar
curvr it Ririfigla GG B canZioly SybARIG sinifdr to or not
I nvegicdater tlardibceridias bboervatiite dfcthel spirad pape.at us t hat
eceives a supplied reinforcing material -attached ) )
(5)066 | As 52 repultn whench spisphpippis ipyeduesd ystngihe areinforcing

ot PR AR AROL AR R P GRS PRURE & farget pipe
di 1 eqinitel And% AlkaCREHh B8 bbhBliabRIIdEEds |0 the

reinforcing materi al - profile strip before

[900ah Hyradilec endiysobhtcupeatiirenst thie dgroiliked citlsefoetmed in the
ot her .to produce a spiral pipe, conprising: a curl .

gui cdeeinfoxeingmateriaknttaches praitle stuipemayithe the sampyas, slightly

o el 5. Bk el VAR S R L e o

di spagedi@R AMhddpRspiRam si de of the curl guide; a
second pinch roller that is disposed on

[0018] The present invention is directed to a curl-forming apparatus that

receives a supplied reinforcing material-attached profile strip in which
joint portions are formed at both side edge portions and to which a
reinforcing material continuously formed in a longitudinal direction is
attached, and that forms curls in the reinforcing material-attached
profile strip before mutually adjacent joint portions are joined to each
other to produce a spiral pipe, comprising: a curl guide that has a radius
of curvature substantially similar to or not greater than a radius of
curvature of the spiral pipe; a first pinch roller that is disposed on an

upstream side of the curl guide; a second pinch roller that is disposed on
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7 a downstream side of the curl guide; and a notor
that rotationally drives at |east one of the first
pinch roller and the second pinch roller; wherein the
reinforcing materi al -attached profile strip is pushed
into the curl guide or taken fromthe curl guide, and
subjected to plastic deformation 5 to forma spiral by
bei ng continuously provided with arc-like curls

havi fdownstdiaus side ofthy et guifubshdatmetorthat fdtasiontitly drives
or not greater than the radius of curvature of the

spi rai lepspene pf o firstcpiochimler andhbeseesmthpinch roller; wherein

[ tion, bef piral pi [ duced t he.

ol vt EFndoriin e tial liacBal grbEad sbap o yatied e the curl
. g ! ! ! _

Uhe Faitedsttilcen ol (R phfle, BIIEEN 1) pHtit deiBimation

t akefpy 652 4 Nepisall by Jbdidg somtirishsde qraedidednelith adrcdike curls
and the reinforcing material -attached profile strip
novi haviagenradine of antvatype debstantigdlycumilas fows|npt greater than

provj.ded with,arc-1|ike rl s.havi.ng a radi us of
curvg"celﬁaéhE%Bg?‘HWtaF‘éﬁ‘i‘/fti‘ierﬁpf‘%?ipt%gor not greater than
0801 ol B DY SnblotlE, BEkFEl BBR oo e produced

pr of iHee rainfomeinam eralhiteched pofile astipcisdphsheditviorthe first
to formspirals having a radius of curvature )

subspimehi eolley witeri ther cud gwideotor Hhee aeimforchng raaferial-attached
radi us .of curvature of the spiral . pipe. [0020], As .a

Fas ot 8D 4 ke fopy [ R SiabeBthi et iRcR rotler, and
rei ' o h | vihp: aléng the curl
o) AR by BAGEI A Al Mol e SR g tho o
t ar geiideaagtbe aanihoustt pedstigepwithuasdliké 6021& havinga radius of

the radius of curvature of the arc-like curls forped .
in tewrvaterensobetangiakyt simidar 4ot crc mel greaten than (thg radius of

may be the sa »oslightly. larger, than, sli Ly, . :
smal FEVatyEe, %‘gr t BP’SQ‘ e%”??fen t c?’%ﬂﬂl%l ’ ogﬂézg)remforcmg
cur Vﬁ?‘ﬂéﬁapﬁttheﬁe(fﬁi‘tfﬁb PP @an[B0Adjefel (B §laRiedeformation to
depending on the supply direction o# the reinforcing

mat efoiral spirhBdiedng mofidies sf cigpratibe ssbatandiallprsimhlarte or not

reinforcin materi al -attached profile strip is
suppiyeager thammthewading ef cvatwrecofdbe Wiral@iver that is

FgoPESSS Vel TR 1 AL AL g rpgfrin

a CUilatéQAPhAYCRAP W REUS dthdl a spiral pipe having a target pipe
diameter and a target length can be reliably produced.

[0021] Here, the radius of curvature of the arc-like curls formed in the
reinforcing material-attached profile strip may be the same as, slightly
larger than, slightly smaller than, or not greater then the radius of
curvature of the spiral pipe.

[0022] Furthermore, depending on the supply direction of the reinforcing
material-attached profile strip, the side on which the reinforcing
material-attached profile strip is supplied is an entrance, and the pinch
roller that is disposed on the entrance side is the first pinch roller.

[0023] The present invention is directed to a curl-forming apparatus that
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8 receives a supplied reinforcing material -attached
profile strip in which joint portions are forned at

both side edge portions and tg which a reinforcing

material continuously formed in a |ongitudinal

direction is attached, and that fornms curls in the
reinforcing material -attached 5 profile strip before

nmut ual |y adj acent joint portions are joined to each

ot hegedePrdar # Aupplisd SRirfBtciRk RRateR IRt Adhed: prefilo bt ig which
franme that is Supported in a freely rotatable manner

vi a joigtipdetions leze foymedsappoth side xdge portiomsranddp which a

rotates the rotating frane; curl quide . that is . ..
i spEeBfoTsa RatPHahcPRGRFPURE RERefng: A rlgeiuiing] direction is

of cupvature 1 S [ ..My a

gr eat""[etract’%éfna 8r Qgﬁug&%ﬁé %Jrr %Sat§ il} ?leﬂeo? elﬁ“ %&i%%iqirl%fenal attached
Pi pepratilki dtsip PeoFd m@hlLly hhpkeht jdlhs posichoaratoined to each
upstream sidé of the curl guide; a second pinch )
rol | ethdrhtd predudes posgidabmpipe,doymptisegn a gothting frame that is

curl guide; ~and tor that rotationally drives at
| easUBRRIR i repls SotabnblermABReE vim AYis Rligh Ry 2 support

1l U oL 1 e R (B, e

of  Hiosed P REe NbtAELET frametaindC blest el & | adsts iqf, curvature
the reinforcing material- attached profile stripis
pus hedbstantiallyesimilar tyuirdnotogreagtmthar pgwdivfeoiceryvature of the

b1  GPirab P GrtoREIcRBER DBt o AURsess OR 3 BESPiRam side of
) o0 iy SN RPN 814 oot

cur vaidersf the cubbgsidier ahd pi metor (hA24btadivnailyi drgvdsoatt least one of
present invention, before a spiral pipe is produced,

whi | the Hizst aiach mgller amd the seeandepinck zellesppienean, while the
direction tp a suppl direction.of ,.the.rejnfaorci . .

mat oFPURTE et Thrdefn 2 PRSI dreiortiq g Shipdivection of
mat e%h@! '@Lﬁﬁf&ig PhQEd 8- Slthéid SppoPledstHi? R  reinforcing
first pinc rolTer 1nto the curl guide, or the

r ei neiteiiad-atiched afrofidd tseripeid pugifed mtostlrei puilsguidkerr taken
fromthe curl guide via the second pinch roller, t

r ei nfeomeithe cwelguitle) and subiseteddiogrlpstic deformationdo; tggtwl spiral
i l.ong th | _qui. b i .

or ov PR AR el RS B hr g R, P Vi @ radius of

Cur v gk st SRRy stillrao 0P 8t BRlateF GRhA th2adivs of

curvature of the spiral pipe.

[0024] According to the present invention, before a spiral pipe is produced,
while the rotating frame is rotated in an opposite direction to a supply
direction of the reinforcing material-attached profile strip, the
reinforcing material-attached profile strip is pushed via the first pinch
roller into the curl guide, or the reinforcing materiai-attached profile
strip is taken from the curl guide via the second pinch roller, the
reinforcing material-attached profile strip relatively moving along the
curl guide can be continuously provided with arc-like curls having a

radius of curvature substantially similar to or not greater than the




i0

15

20

25

30

9 radius of curvature of the spiral pipe.
Accordingly, the reinforcing material-attached
profile strip can be subjectegd to plastic deformation
to formspirals having a radius of curvature
substantially simlar to or not greater than the
radi us of curvature of the spiral pipe. 5 [0025]
Furthernore, in the case where the rotating frame is

r ot a¢£diukNoft BRrvAtRBE Sdft ﬁléﬂlsﬁyﬁfh‘ll Bipel O A&@rcﬁﬂ@ﬁﬂ Mhe reinforcing
direction of the reinforcing material- attac hed

pr of Magesal aptaaheld profilesstsipmarshesubjastedite piaﬁipd: ;leformatmn to
spee V\/nen re| nf or ¢ ng mat eri al -ajtache ‘
stri rF%SE’é' mgfq g of cyryatuge ﬁP Ya‘il arato or not

rel a ng out of

t he pe‘é?g rel ﬂ?egff%(ﬁﬁé O%&el?%u# '%L E?]P dﬁﬁgﬂg%l le strip
bees] PFaktlRefivre Md bhé QaHe Gthelrd thB erobin@lfra1hp s trogdted in the
is left behind and produced by the revolvin

pi peoppasitieci dgemaem rte, thed shpplyei dtrectcmmg the remforcmg
rmterlal-gi% pro [l e strip,can_be even fr

bei ngrateR qdh aro gﬂg d (at;j the § o P 8ﬁ Supply
pr ev&;‘g I@ﬁ.}({) Vi‘eﬁ&'oﬂflﬂ Qﬁanaﬁsa \Mﬁ%dZPﬁ]'ﬁflét ltrlg' #%ent out

IS pro e pI pe-pro u0|ng nmac

r ot afrofg the @iIEl ﬁﬁﬁﬁng@pﬂa@hﬂleﬁ DOrelafivatex@edor sileﬁvsie)acy in the
the spiral reinforcing naterial- attached grofi l e )

st ri gendingoueof |the|Sp geindorcing matenebpét@p ed profle strip does

D! vt BeRE Witk cpssact 50 the RBWADPER tHEkgf J4if Beniipad Broduced
and gr lifaang 8M§V?i§@groﬂcm n lﬁg&lﬂfeheﬁnﬁar\fﬁeo'femforcmg

t he rotatlng rane r S too Tast anmount
spi ralatexahbttached prefiky isatip atdradbeegrgventted eremr being twisted.

sent _out is reduced wth respect to a spiral
t hat Thgt iefte ssghihie eonfigretioeehn prevenduthe ﬁﬂﬁmvgrproblems

of splral. ei.nfarcin -attached pr

ot r 1 WEeREh GPixg) 1P b RrbBuEE! B, BinerreeBien ghachine, if the
mat efdtﬂ{:m At AR Aol Chdd Srothle Fbr #8tdt8s I&joOr ly, the spiral
[O 1Asaresu|t when a spiral pipe Is pro ed

usi mgamfmcmgl ﬂamenahgttanhédalpreﬁle aﬂrt;ameﬂc@sofely &ent out with

strip, a spiral pipe havi nlg1 a,taﬁ&et pi pe dianeter
and kespagtgbe thengpiral aipershakls 4 yb%lcnadsm@amﬂogluced and the

T S T AL
gf‘lt Sfe'tv@!flsé& badiethds@er Hint if theM¥atifg FEn6 20BALES too fast, the
amount of spiral reinforcing material-attached profile strip sent out is
reduced with respect to a spiral pipe that is left behind and produced,
the curl diameter of the spiral reinforcing material-attached profile strip
18 gradually reduced, and the reinforcing material-attached profile strip
is deformed. |
[0026] As a result, when a spiral pipe is produced using the reinforcing
material-attached profile strip, a spiral pipe having a target pipe
diameter and a target length can be reliably and smoothly produced.
[0027] Here, the radius of curvature of the arc-like curls formed in the

reinforcing material-attached profile strip may be the same as, slightly
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10 larger than, slightly smaller than, or not greater

then the radius of curvature of the spiral pipe.

[ 0028] Furthernore, dependin ®n the supply direction

of the reinforcing material-attached profile strip,

the side on which the reinforcing 5 material-attached
profile strip is supplied is an entrance, and the

pinch roller that is disposed on the entrance side is

the 1@3&'?&1 tRARC Bl &mallf02RAn | Br ttR @Fe@8&then the radius of
inventton, 1t Is preferable that the curl guide

i ncldgideatwre ¢f theapital pdpe.r ot ating rollers that are

ci rcunscri bed about an_arc-like spiral. plate gr .
[0p8h dFnxthermioze.c depandigs o0 486 lﬁélp@hy éiar%%qailr eP the reinforcing

substanti.aj | imlar 0 ar. no r e tg;i[] h . .

r adi Iﬁgg‘?ﬁgé%%egl?{ﬁ ep R . €t %kgps pp?'egl nglﬁ pénor a(r:]]jt‘ arﬁ%:e- lrlekneforcmg
spi rahtd@sPa@hcledd pRfle Gtiplid GapPBRYd B9 ad exfteahdts a@d the pinch
curvature substantially simlar to or not greater than

t he rolledithat of disposedt on theoéntrancesgideds the fizst pipoBapller.

ccordi ngly, when_the reinforcing terial-attached,
0ap] 1 the bypscut ingsnsiona Ko e raatle hat 43? sl Ewlg includes a

lindrical plate. L | N
Co1 1TPE Gy of B fing roliaFs, Thf Arp! drlmpl@al Wbyt an arcilike
Strigpiffn Pate SBP] efhifdritsl Rplasd | Badiigor Amirh@iust ®ff Guivature

spirals by being continuously provided with arc-Iike
cur | subistamtigllp simdianstoodr oot gzeater thahsthenrading pf curvature of

simlar to or .not greater.than t radi us..of, C ature .

of thhe Waﬁmlm @éga@@rféﬁ@ljw%f;?%eeg;éuﬁwﬂ%ﬁ ?f%‘}?uilé"mg a
directed t d L1 i ral '

o SuRRURE L8k A 35L0F ot sy shan e

pr of jddBus bf ERrvatra\bi (e dptdltpiper tions are formed at
bot h side edge portions and to which a reinfaorcing

[pasel i Atcordmglnuedsin ther meinfonoing Imatgrialgitta¢hed profile strip
direction is atfached; and joini tyal,l y adjacen .
j oi nEROBRY EonE t Qéwrﬁsge,f@ﬁn?ﬂﬁﬂiﬁ%%mlgﬁp? e Blurality of
wher el n,: he t hQi j . of ' .
o vivAtinrpclleds, e rpirfinc i ABRLattRoACFRIPAkED can be
j oi r@ﬂ)jé&e&ai@‘lf)Msbi@fdefbﬂﬁaﬁehFﬁ)ofoehlnepiﬁ‘aISEbjrd:ieing continuously
attached profile strip is subjected to plastic .
def oprewidesh with fwednke apls having aapdipcohenmnasurg gubstantially
provided with arc-1like curls havin radj us of . .
e VTIRE 6\ Rl et e Ge ettt sy SR O th epirel pive.
[0637] 2ThE YréSerd irfiALYRhUESificted o SPIHeRho®@ B producing a spiral
pipe, comprising: supplying a reinforcing material-attached profile strip

in which joint portions are formed at both side edge portions and to
which a reinforcing material continuously formed in a longitudinal
direction is attached; and joining mutually adjacent joint portions,
thereby forming a spiral pipe; wherein, before the joint portions of
adjacent parts of the reinforcing material-attached profile strip are
joined to each other, the reinforcing material-attached profile strip is
subjected to plastic deformation to form a spiral by being continuously
provided with arc-like curls having a radius of curvature substantially

similar to or not greater than a radius of curvature of the spiral pipe.
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11 [00321 According to the present invention, when

the reinforcing material -attached profile strip is
supplied, and mutually adjacqﬂ; joint portions are

joined to each other to produce a spiral pipe; before

the joint portions of adjacent parts of the

reinforcing material -attached profile 5 strip are

joined to each other, the reinforcing

[oBse] !@éc-g hed Rhef | #Jf‘eseﬁﬁ riivefloRe WHUECtRE 'Rinforcing
plastic deformation to Tormspirals by being
contmatetislattacknd pgashiled stripaiscsupptedc andsmiswalby adjacent joint
radi us of curvature supstantially simlar to or not ..
gr e RBFODE Axe joined daeash eﬁh@mért@e afpinah PIRe; ibuegyre the joint
pi pe. Accor di ngil adl acent .4 oi nt DHortions, of qt

b o miarto88 dl AalenhiR ARt A SR BRetialdifpsheg profil
Subj Fipehrd iR 39 ©Rch Dther, Ak ﬁiﬂﬁ}&hg%hﬁgtiﬁ%@ﬁcﬁéa profile
have a radius of curvature substantially simlar to

or rsdtipgeaatber sulijactetihie phdiicsdaformativat tor forof sphrals by being

spiral pipe ,can he joined tg._each_other. [00331 a
r esfontnyopgl Brcmgeé b Arpdike; @xle haginga vadtis of cirvature

reinferci 15. rial - [ (= '

or 1 gsFAriday 3ugRog th Ti: e BEASEr BhBh 8 2BiEe o dubbature of
dr Uf’éhéogﬁirEPtﬁ;iﬂé._t dAédoR@inRl0 daldfacOit GbinkhBoRidifs ofNthe spiral
thus, a spiral pipe having a target pipe dianeter and

a t aegdbrdisggnimtenial-abached i piifile pstot ceubjefted34n Fdeance to

present .invention is directed to a pethad for .
r odlaptie defarsmation spoat tpdiaveopradinn gl ipRyenghstantially

oderi P Shg! SHBpYPrbeatis
| o B AR g LT RS B & Shfboe &t M el pipe

and ca@ baMdisdd & sfhdtieel Nng material conti nuously
formed in a longitudinal direction is attached;

[pe33k nds mat usbilt, adj aeetorigi farcpothatonsstoreer by reinforcing
form ng a . spiragl pipe; rotating and.sendi farward
t he TBrGREATraghedpFoRe SEHB, totta OENRS SeiBe AL FTRature when
rei ] : .
B g e )
whi lthuaddlispirad pigadhading fgget\bRjeediamdief aneé at tfaegbtolenigth can
portions of adjacent parts of the reinforcing

i ¥ peothtedrof il e strip are joined to each

mat
(DB, T Buns BB F40 L RS BFISR B blpofng g spixal
SPi fithe PdbrRFHEH o QpHRERE' S dbiRfoPMhgGHat¥rifl-attached profile strip

in which joint portions are formed at both side edge portions and to

which a reinforcing material continuously formed in a longitudinal
direction is attached; joining mutually adjacent joint portions, thereby
forming a spiral pipe; rotating and sending forward the produced spiral
pipe; and newly supplying a reinforcing material-attached profile strip
after the produced spiral pipe, thereby producing a pipe while adding a
spiral pipe; wherein, before the joint portions of adjacent parts of the
reinforcing material-attached profile strip are joined to each other, the
reinforcing material-attached profile strip is subjected to plastic

deformation to form a spiral by being continuously provided with
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12 arc-like curls having a radius of curvature
substantially simlar to or not greater than a radius
of curvature of the spiral pipe. [00351 According to

t he present invention, when Jhe reinforcing material-
attached profile strip is supplied, nutually adjacent
joint 5 portions are joined to each other to produce
a spiral pipe, the produced spiral pipe is sent

f or wasclivb bhs BavitE 4 Phaturhf cabvhtars Substamtially similar to or not
material -attached profile strip is newy supplied

af t egrether tiraoda cadiusoficnavatpirg of thenepi peoducing a

B Ao 18 B Pl PSR LER i B0 rioing
terial~ai ‘ . or o

ot nemeterg RS hofIe cekfp 3t fiufle, | AhREANF PadAEEs joint

st 1 i PorgafsbireSiohiccCteeadpotHed bl prodate an@dirainpipe, tigy produced
spirals by being continuously provided with arc-Iike

cur | spibaly ipipe dsr sefitu$owardc ovhile: thedng utstated; i and ya reinforcing
simlar to or not greater than the,radius. gf

cur V@@G?Jga{.igttpglée% %rp e 6’:15@ 18 Aggwg}ja i %J@p;{egaaft% dhe produced
joint .0ortian S 0 - : ine;

ot et Ry iRpdRchR d Pipd FEILAAAR » spial pipes before

to fHapinCpoicissl adacse perts of Rhy eeinfordng snaferial-attached
curvature substantially simlar to or not greater,

t hanptdiBe séndp uareqioinag Vaeacle othier; the gpinforcipg yeatexipd-attached
be joined ta each, ot her. 361 As esul .t .

st Bralg stapan hecupctd 63 M el dAtion,fo fym spirals by
mat ef j.al - r of ik i hgiak | M
of - chiibl; BAAERRP Bdvifel AR AR-HES QLMY Alng 24 Hilius of
dur i gevateel etiberanefallyh eimpilae to agid not tdreateratlsqm rthe radius of

pi pe having a target pipe dianmeter and _a target |ength
can cwwatefd efbthe smisalipivg. Poczdinglieadineeninpoint portions of the

Y ) B 5P AP govance o
mat e#:la%‘:i’ca&éfﬁ Qﬁogrég 'alg%osﬁﬁ'ep a bdHivBi hedQabhre substantially
portions are forned at both side edge portions and to

whi cingilaetodonot ggeater ehanlthe aativiuofialiyat arenefithienspiral pipe
l ongitudinal direction is attached; joining nutually

adj aeanbe joinad tpepeh oer- t hereby forming a spiral

R 4524 PRAATE PLORMERR0 8k RHBF BSRPR AR Masorsos

pr of HeRemhl-hRabtRed p2HfileCdtrip to its original radius of curvature when
wound about the drum does not act during production of the pipe, and,
thus, a spiral pipe having a target pipe diameter and a target length can
be reliably produced. |

[0037] The present invention is directed to a method for producing a spiral
pipe, comprising: supplying a reinforcing material-attached profile strip
in which joint portions are formed at both side edge portions and to
which a reinforcing mateﬁal continuously formed in a longitudinal
direction is attached; joining mutually adjacent joint portions, thereby
forming a spiral pipe; leaving the produced spiral pipe behind; and
newly supplying a reinforcing material-attached profile strip in front of
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. 13 the produced spiral pipe, thereby producing a pipe

whil e adding a spiral pipe; wherein, before the joint
portions of adjacent parts °f13‘ he reinforcing

mat eri al -attached profile strip are joined to each

other, the reinforcing material-attached profile

strip is subjected to plastic 5 deformation to form a
spiral by being continuously provided with arc-1like

cur | ﬁnéqﬁi’dd?ﬁe& sgﬁ%ﬂ gf’pé?fthﬁi-ﬂb rédec btk wilileYadding a spiral
simlar to or not reater than a radi us of curvature

of thipespwhatein| deefofdAd8] jdinc opditivns oft hdjgeent eparts of the
i nvention, when the reinforcin mat eri al - attached

pr of reiforeingpmatesiabpitneked prellis) styipaarericined jtajeqch other, the

portions are joiped.tqg each oth to,_produce.a T .
o per BTl gRaE A A HrdRle | B DL FTegRY B plastic
rei NiOFmAGioRR ST forhr 3 LR IbPT Bhibke codinibudly pRWided with
supplied 1n front of the produced spiral pipe, thereby

pr odansi-like auxdis heavinkg b eradildi ofguavsipire asubpigdiallyesiontar to or not
the joint portions of _ adjacent &grts_ of the

r ei ngEatemEhama sadins.ofiquzvaiage of the SRIF8LPIDS: are 15

fHaded 4t ach heg,.. t i, nf ' . .
@F’gﬁ Apddy hgé oSk i Egegs??‘ i pﬁ‘é’ghﬁg‘ée é"_(}b‘]"nectﬂelﬁ {Yeinforcing
pl astiggeMST-2ftaBhAP Nprofild OdthipsS BE I dbpHplivd, bRItbally adjacent joint
continuously provided with arc-like curls having a

r adi pertafmscaneviainadetcs et athdraiol yrodsicerial spiralopipe, the produced

greater than th diys of curvature of the i ral
i pePiral Bledih ity belindoand 3 JerIoRIRE  BALerAl diached profile
spiral.rej [ i al - fil LLP

<D L0 905, AR T S o hEBAPEE A0 therohy
havepsdirthg'a fipe GtV bR sy Rpiralpiipd; | hefotetHejoritoportions of
or not greater than the radius of curvature of the ]

spi radjapemte peats o€ theoreiaforcing avateridwmttadhedlpyofds atrip are
resul t, restoriﬁgézj%fjt rce. that resto

r ei IORYG Ry eagE o &SR EPE oA AL At progls pirip can

ori gy r.adi > . . .
o uebE LR PR B R ori U Y ek DScptimuously
t husprowviddd wath RireEikeasirtghaving' gehdiisf ettty sabstantially

a target length can be reliably produced. [0040 ) )
Fur t $ionitar @ ont het gresdenthambbe radivsiof cyirveredfttbe spiral pipe.

gﬁf ngta)fra_{r}%;’,gf 6&3{?1%%1? | r_]]gm% ° (;r%l%lnspi &F ti5e rrpsrpiirsailngl:'ein__‘f'orcing
material-attached profile strip subjected in advance to plastic
deformation so as to have a radius of curvature substantially similar to
or not greater than the radius of curvature of the spiral pipe can be
joined to each other.

[0039] As a result, a restoring force that restores the reinforcing
material-attached profile strip to its original radius of curvature when
wound about the drum does not act during production of the pipe, and,
thus, a spiral pipe having a target pipe diameter and a target length can
be reliably produced.

{0040] Furthermore, the present invention is directed to a method for

producing a spiral pipe, comprising: pulling a reinforcing
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14 material-attached profile strip in which joint

portions are formed at both side edge portions and to
which a reinforcing materi al g%nti nuously formed in a

| ongi tudi nal direction is attached, into a manhol e

froman aboveground side; and joining the joint

portions using a pipe-producing 5 machi ne having a

j oi ning mechani smthat joins nutually adjacent joint
pofthﬂ%é ial-Aea@RYd & whichbi i;ﬁﬁ't WHGrE EknidiPat both
pi pe-pro uci ng']?1 )féra E?ﬁlscﬁftgﬁ’rlevopi\?egbg@ ut lgn ax?s&ni akbo
t he sider adlgeigoetions tarel rankhich a téiaforbing nesbeciab gohbiguously
spiral pipe, and the pipe-producing nachine or the

spi r Ermadown iaslongitidiesl direetiaryis attached, infe asmamémle from an
pi pe_i.S.inser nt.o. an.exi stl wi t hout

bei naf)%%%aun (‘j‘b‘iﬁ]“ﬁc{"%gnﬁlet Bt ﬁ’é’g ilng a pipe'producing
| nveptdcihe hﬁﬁn:{gteé b5 Rtk ML e 2hafidias Qﬁ@tua@fy%&;h@ent joint
strip is guided to the pipe-producing machine in th
nmanhpéitiond)ehepitiye ppoduting g sprahipige; i whemsinl bl‘xedpqieqmoducmg
the axig of the existing pipe in _the manhole to

pr odH’@é’ %Eﬁ Fayo ye%eaboa%om ﬁ'éﬂSppf)é grmumemm&]@mnhole,
or |ra e ssed t hat

opi r oSy FolRrE e 5Pixh] % ML R Hipepifileiak mathine or
Wi t hent sﬁﬁhpﬁﬂ\@wara\gfﬁ%zﬂ)re‘é@@&rﬁi Hgitytheasﬁﬁhﬁg)i P& inserted
force in the circunferential direction does act
eveninthem existingipipd wptlpat ibeidg woghd. i nt o contact with

i) C A GRorclne et prerengrinvmition i eakioprip Ralprb atiached
P VSR SL0T LRS! 0 piPOGrbiGeRE iR B 168 dihole, the

eve Npipd- ﬁﬂbﬁu@ﬁfgemaﬁﬁﬁ{eelstlﬁeoﬁéﬂ%lbbﬁﬁ tiké RRis"¥Xhe e&XithBEpipe in

portlon or an uneven portion or in the case where an
app! theamiaoholl tt procleice m sphealipetambtis pperprodonmg machine or

Furt hernore, since.the pipe-produci chi ne produces
a pi tE’l&e spiral, pipes s, dFm AFwROr ]&rqsgifg gﬁaé;nal BiNs.1s inserted

onor e RBE SRISHEA: e Ah O g vl u'nc”;tf'?,ﬁsc?ﬁ?. g

[0ua2bpacairdiiily, 2068itidhe fires eitthenveRimfitehfial direction does
directed to a nethod for producing a _spiral pipe,

conprétsaeievepuivhendghe spetal fpope imbrovghérintd cramaat: wath the inner
g: o{)%lpﬁl e Bga.g ga(ﬁao?ﬁlwi-@n@ ﬁbn: or trgﬂnt us, %he %1ameter of the

spiral pipe can be prevented from increasing, and the spiral pipe can be

smoothly produced and inserted into the existing pipe even in the case
where the existing pipe has a curved portion or an uneven portion or in
the case where an application distance in the existing pipe is long.
Furthermore, since the pipe-producing machine produces a pipe in the
manhole, a repair operation can be easily performed in the manhole
even in the case where the pipe-producing machine malfunctions during
the operation.

[0043] The present invention is directed to a method for producing a spiral
pipe, comprising: pulling a reinforcing material-attached profile strip in
which joint portions are formed at both side edge portions and to which
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15 a reinforcing material continuously fornmed in a

| ongitudinal direction is attached, into a manhol e

from an aboveground si de; anq%'oining the j oi nt

portions using a pipe-produci’hg machi ne having a

joining mechanism that joins nutually adjacent joint
portions, thereby producing a spiral 5 pipe; wherein

t he pi pe-produci ng nachine is revol ved about an axis

of the Sbik |1REial Gbned I8 ElBMgRuAI difection is
t he %ﬁ??gﬁ%%@%g%hgﬁgh@?%gﬁgpgggprodﬁcing'nagﬁing_oy o
the SRhERAd,RhBLa nSarkicluMrom apr sirmegroundasidet andjoihimgehe joint
the spiral pipe is not removed fromthe pipe-producin .
nac hpowjorsousingt a tiipe ppduging; pachine; havngy IpRe Mechamsm
exi sting. pipe wthout.. 10 bei.n und. - .
Ac c othAtnIgIng, Dpyu e%@ﬁf’elﬁﬂpéwg P\éﬁ:}mﬁ’] etilggeﬁ] f rro(gllurc]:bng a spiral
mat erd al - | IRadlEing Yk dedolved dbout an axis of
pipe-%?% ué%%%pﬁg%ﬁﬁéggkﬁﬁﬁﬁgéna%ho?e, the _ )

Pi Petiy egi+al PipeThe iho anasholey charetly aoducivigethexspiralf pipe, and
the existing pipe in the manhol e t produag a spiral di

pi pethepipe-produicing prashine Ay thaERiyed MPe 18 dFfEN QY prgpsed 10 a
pi pe is drawn pressed.in.a state r L yal :
pi pestate ngperg ghﬁ\ﬁé{]’ r BiR% A 15 pléa%% ugﬁohgetrl%%gﬁp%&mducmg
so that pthe SAHaRkhPspfal Pipd RSAEREd iRfctart BRiseigsiipegvithout
pi pe W thout bel ng wotund. "[ 00451 Accordingly, a

r ot abbidpadvofiadce in the circunferential direction does
not act even when the spiral pi,pe i.s br.o %h.t I nt

to04d c Acopnding [te the peesertnyeREQRS HeFRINLOreng, agqri?lﬁ%ttached

exi sting pipe,. and us.. the_di ane: ; L

o el Mot s I U mal i n b abpbole, e
Pl pe ﬁ?é]pﬁﬁiu & AHhn P [0S B dodsbuit th 8 lalxéxdlof thieCeAidténg pipe in
eX|sPlng pi pe even in the case where the existing )

pi peth@snanlole te grodudei spival pipeuard dhe pipe praslusing machine or
the case where an application [gi_st ance | tht exi.Styi.n e is not
pi pe the spiralpipsisHrapHephprasse F%é@t?#?ewg?i?e%&r%’df?c‘iﬁ’r

machi ne produces .a pi.pe i ] e, I o spiral pive i
oper SETOReR B0 e BiFS ppRicdfe JRAIAET soHaE e spiral pipe i
Nt e SASEIMATHE kiifidY PReRvREYGE BeingBedime |

mal functions during the operation. Furthernore, since
{b@45piXcebrdingly, iss raationalidorseyin pho ¢ircumferential direction does

wat erti ght ness bhetween the joint .portjons can . be . .
sepuPJ@G.%CB@VFEGW\AﬁFP LR e 11_&8}@5?8%8&0%“ with the inner
spiral pine of hhe PRl exidtifi bl ankd thus, the diameter of the

spiral pipe can be prevented from increasing, and the spiral pipe can be

smoothly produced and inserted into the existing pipe even in the case
where the existing pipe has a curved portion or an uneven portion or in
the case where an application distance in the existing pipe is long.
Furthermore, since the pipe-producing machine produces a pipe in the
manhole, a repair operation can be easily performed in the manhole
even in the case where the pipe-producing machine malfunctions during
the operation. Furthermore, since the spiral pipe is continuously
produced, watertightness between the joint portions can be secured.

[0046] In the method for producing a spiral pipe of the present invention, it
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16 is preferable that a head portion of the produced
spiral pipe is coupled to a cord-Ilike nenber and
drawn into the existing pipe.(£0047] Accordingly, in
t he manhol e, the spiral pipe %an be produced and
inserted into the existing pipe while the spiral pipe
is reliably prevented 5 fromdropping off the
pi pe- produci ng machi ne. Furthernore, when the head
portj i bBfid ' ] ipe is coupled to
Cont g Rreb PRl Boad pPtiont oL Prodkichd spiral pipe e conr
tEe hb&ﬁtﬁkghﬁﬁnbﬁ%ahﬂm@awmﬁay)H?Qéﬁbﬁﬁggﬁpﬁrnore, in
e method for producing a spiral pipe of the present
fw&gﬂfA@@qrdmglxslqa the emaphele; Hhe spizal gipg 628 bRy produced and

material -attached profile 10 .stpip . .| ed.

TanHBBTR B B RGBT bR Adsmarige it lidily pi8vented
subj 6k AfopHiiB it theSHipb ProdNbinFhaEhitke. 2Fu@fHi@thore, when th
ther%tso tol%llggti c eggl?o?rnati or?gq%lomg]e Accor di ngolrg,W o e
evenhead pgrtdon of tHeosmiralpipetierdratvna thisodoadigpration ean be easily
strip can be easil ulled into a manhol € having a

snal u%@habgnapaﬁﬁregy the, bke gfi the:89sHPg DIRE-ded to t he

Q) 3k N chani sm or.dj [ :

102480 VP nEEERB0-E RE RS UREL I irofu B el b8 of he present
PI Peinvie@eRY] if It pRfer@®id ¢Haf the PSRN tERAT @ttaBhéf profile
of the present invention, it is preferable that the

r ei nétwipisnguppiedrfoaiheannabbledwhilofhieing proviged with arc-like curls
suppl ied_ to the manhqgl e whil e being .provi ded,w,th i
ar c- Py i&biesting gymeta] rejg nEqBIGF ] i%ﬁcgfé%ﬂeto to plastic
Accordinaly, the reinforcing material -attached profile
stri%gfglé%a%fém’ easily pulled into a manhol e having a

oAbl ApeINLIf ard ar righl deirfoRLH I iagdedtdchetingrofile strip
j oi ni ng mechani sm according to the orbit of the

r evotan he grisply- puldetl ditoga mehhole havipgou sowmlh oppiingl diameter,
i pe. 25 [00 The .present. i.nvention.is directed t .

PP G SRR P A0 PR oMY AR AR AGCREnE o the orbit of

supply e .einfor.ci i al - il

str R RlEE ROl LRt BldcRine B REIEE Ak fipe,

Bo36] PIH the hsethbd foP pYédtding a ¢idlf ®ipeiofghegiresdretl invention, it

continuously formed In a longitudinal direction is o
at t aishpaefeanblet bbat jthenteinfarginig ynawgrind@itachednprofile strip is

o i 15 SR el T, oSk g i cusls by
thermal deformation.

[0051] Accordingly, the reinforcing material-attached profile strip can be
easily pulled into a manhole having a small opening diameter, and
smoothly guided to the joining mechanism according to the orbit of the
revolving pipe-producing machine to produce a spiral pipe.

[0052] The present invention is directed to an apparatus for producing a
spiral pipe that supplies a reinforcing material-attached profile strip in
which joint portions are formed at both side edge portions and to which
a reinforcing material continuously formed in a longitudinal direction is
attached, and that joins mutually adjacent joint portiomns, thereby

forming a spiral pipe, comprising: a spiral-pipe-producing machine that
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17 rotates and sends forward the produced spiral

pi pe, and that newly supplies a reinforcing

mat eri al -attached profile stryjp after the produced

spiral pipe, thereby producing a pipe while adding a

spiral pipe; wherein the curl-form ng apparatus

according to claim1l is disposed integrally 5 with the

pi pe- produci ng machi ne on an upstream side of a

] ot Wo‘&gtesnﬁﬁaaéﬂnfﬂ@ fob@tarfl HHaS phdtRucea] é}ﬁrﬂOPiﬂeQ%chfchat newly
adj acent parts of the reinforcing material- attached

pr of sugeplidsra peinfodinghmaterial-attached prefilerstrip- aftemthecproduced
profile strip_.is pushed into the cuyl i de or. t.aken, :
f r onshinal pipe] thegele profiteing pjRipe @M%afgcﬁagﬁ gpiral pipe; wherein

def [ . f iral bai i. [
or oot e sPpRendh) Reorde s hf f LR eegrally
Cur Ve Ghs Upkdfibliding Sldthid di @ upStreGit@idy of h@njoining

a radius o curvature of the spiral pipe, and then
suppieehahism hihatojoinsgthengohmnpertiof06E3adjscent dpays of the

to the present invengion, in a spjral-pipe-progucing. .
15 e qx@qghama&%ﬁfa%c ff eiPAPBieCi PP afd Ok réinforcing
materi al -aftached: progq | oy t: 1] Qf

aa speferbr it Brdhle fafbia bushRdogd Pt br taken
Spi rgbm Hi@&rl}g‘ihﬁ_le, added e ctbd t6 plukticl dufvanatibi o form a spiral

produced spiral pipe, and that newy supplies a )

r ei by heing coatiaubasly aproxidest withofart-diket eunds davang wheadius of
produced spira i pe,, thereb roduci a pipe while ..

addi FRFVALYER Syps ttﬂl}?’e,m&%@%rﬁ)— fOSrHPﬁ%Tﬁﬁ%ﬁr glﬁ% a radius of
i ncl udj ci | gui nd. a, sendi r fied S he ioini

i nt e%?%gﬁat%ctﬁgd Sgﬁra?hgl ur)st%%1 gaﬁgg?dghgﬁ ea | gl) n1|; neg jorning
mechgialcBRhiskhdat joins the joint portions of adjacent

Earts of the reinforcing material-attached profile .
i3b. Adcardingt ntyl ythet Ipgresesitnfioventign, rint e | spiralpiperrgducing

ItO rhgf Iglgi%bfﬁqr Itlgq.}: %’g}%ﬁg ee{jjf:p\éllll Cg‘tﬂﬂgoliﬁghe e %&gatrtgtlzllle%r pll'olglg strip, that
mat ef |- al - : [ LD oSt ;
cur |95 FRORIYRUREG foRushhits o Stk 3 srfuce a spiral
mat epipel, that astaesh andfkbhés Srvwardnihel p@daked gpirhb pipe, land that
gui de can be subjected to plastic deformation to for ?Q
spi r abwlpsupplisg & semieneing matesiadiattrchedi profile stripcatter the
curls h(flvi Hg§a r.adi us urvatyre substanti

0

f | Q .
o1 i PEAUS LRI PPo ADEF R RIS daPUe Bt fodthg, & spiral
of t PSR edkl-RirRfing apparatus including a curl guide and a sending

roller is integrally attached on the upstream side of a joining mechanism
that joins the joint portions of adjacent parts of the reinforcing
material-attached profile strip. Accordingly, the reinforcing
material-attached profile strip is pushed via the sending roller into the
curl guide, or the reinforcing material-attached profile strip is taken
from the curl guide via the sending roller, and the reinforcing
material-attached profile strip moving along the curl guide can be
subjected to plastic deformation to form spirals by being continuocusly
provided with arc-like curls having a radius of curvature substantially

similar to or not greater than the radius of curvature of the spiral pipe,
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18 and then supplied to the joining nechani sm

Accordingly, in the joining nechanism adjacent joint
portions of the spiral reinf ing material-attached
profile strip subjected in advance to plastic

deformation so as to have a radius of curvature
substantially simlar to 5 or not greater than the

radi us of curvature of the spiral pipe can be joined _
to easd tRERStpplilld B¢ the oiMinpaabéRanism! e%&bi‘dlﬁg%@iﬁﬁle joining
that restores Fhe reinforcing material-attache

pr of meehanhisng t adjacenor jgnbal porédnss of ¢he vaipirad wheanforcing
wound abo,uiEl t he %{um dtcl)les not act. duri.ng. progucti on . of ]
t he Faterakattached ¢ prefile; atwin asubjegtedn i ngdyancs gtq plastic

pi peqdi n t. j .
D DA RATEE G206 o bS8t SAELE cERRE kBBl sl 1o
an agPHodtgteated’ tHPEhe irABiwds of Bhfvltulé RE theadpiral pipe can be
supplies a reinforcing material -attached profile strip

in )emedhtq eacktothberti ons are formed at both side edge

rtions and to . which 15 a reinforcing nmateri al . .
(5] nASudt yraslired | FeSEoTR o {9TGR| HIRT dFPRETsSorthe reinforcing
att . |.Od1NS t VY ' - .0l
por ¢ Tiaariaf AEtathE prhRCedl U7 iselordith AP ERbisb burvature when
a spwbahdriRet Ahe e dosR &bt Bet Hising HdakEisndfdhe pipe, and,
sends forward the Er oduced spiral pipe, and that newy
suppths aspiwilipfipe bavipgatergetpipe dizohetdr pndfa target laggth can
after the .groduced 20 spiral pipe, thereby producing a
pi p:b‘?/\/ﬁ'iﬁil%tﬁ&d’d'? ¥eed- spiral pipe; wherein the

¢ . ~cordi . . _
D0ES] TEP PR BR M Aonf B Qe 18 o SpBhfatid for producing
pi pespiralbpipenthataapblies aardnfob€ingaaiaidtdt@ached profile strip in
material -attached profile strip is pushed into the .
cur | whighjoiat ppritons: are foomedaidpothriide edge partionsandrig which

7o rf 2CUTPRIRE BBERRGORSARY IS JeTgef T i HBAIRAEFAL difection is
arc- L4 r hay.i s’ Atk ef :
subs%ﬂgét&ll%% bﬁ gi %y#;?mtﬁcs) %l not y S?jéiactgg% U:'1tb a{:n pgripgg‘ls,usthereby
of clstuahgreesgital pipes pprphisinig e, spirdl-phperprodppingethachine that
t he pi pe-produci ng nmachi ne. [0056] According to the

pr eskatetasngadt sesds forward piheaprofiysedpspisalc iy, @l that newly

TN U SHBOLLSS 8oL BLLBRChO pIEAE iRl SLPERE Broduced

spiral pipe, thereby producing a pipe while adding a spiral pipe; wherein
the curl-forming apparatus according to claim 2 is separately disposed
on an upstream side of the pipe-producing machine, and the reinforcing
material-attached profile strip is pushed into the curl-forming apparatus
or taken from the curl-forming apparatus, and subjected to plastic
deformation to form a spiral by being continuously provided with
arc-like curls having a radius of curvature substantially similar to or not
greater than a radius of curvature of the spiral pipe, and then supplied
to the pipe-producing machine.

[0056] According to the present invention, in a spiral-pipe-producing
machine that supplies a reinforcing material-attached profile strip, that .
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19 joins mutual ly adjacent joint portions to each

other to produce a spiral pipe, that rotates and

sends forward the produced Sp#i pi pe, and that

newly supplies a reinforcing material -attached profile
strip after the produced spiral pipe, thereby

produci ng a pipe while adding a spiral 5 pipe, a

curl -form ng. apparatus including a curl guide, pinch

rol | ghds nﬁaﬁlﬁmeédﬁe&&eﬁmvséﬁh&g ﬁneéb%séﬁhﬂe@%%ﬂaueé@ spiral
on a downstream si'de of° the cur e, and a not

t hat pipet ahavnetates and veado ﬁﬁ-mirdttﬂ:re pxronilmhed rspirlaﬁa pmearsmd that
attached separately on an upstream side of the

pi pelPVEH EPRY s Hpindorcmg @@wﬁ@lwtt@heé p&ﬁl{e igrip after the

f he .1 hi
o TR it P 1Re SRR & Bind Whilo,aging.q spival
via ?ﬁ:@ fd Il Rirﬁﬁhgr%]%ﬁfathé‘tlﬁcﬁfﬁlg% |cu§‘l“£§de oblﬂchﬁe rollers
reinforcing material-attached profiTe strip is taken

f r onattamged rrbsgﬂtwelwoa ainhepstsenn ide bnd o oldoemstmadn side of

therelnf materi al -attached profjle strip
movi Hg gln {bﬁ‘e apgr f [oiFethainrqiationsily draves gne of the pinch

pl as ef [,M8 t 5fo spi.,yals b e
cont%dr%ﬁect;gsIa?/r %ﬂ\yfig(g'é(ﬁlo ?R?rgf’e?yl i Ke @urllép%E 'J\eﬁ{}ﬁg %de of the
r adi ﬂﬁ)eeﬁroﬁ%i\@t Wi LISHOST ARkbrlihylysiatl hapodifiof’ aR@y from the
greater than the radius of curva ure of the spira

pi pepiperprodupplg echching, ithe j mmﬁorxgngrmatm'mlsattmhetdhﬂroﬁle strip
pi pe- prodquci n I ne, d|n , 1n_the joining

nechl&rﬂ%fﬂaeéf 3#53 ;ﬁj ﬁEPb‘?“é’d eﬁ‘dngﬁhékﬁ farl gufe,Qrhe reinforcing
j oi ”InaFE ﬁﬁ%i yiggfqo s’?ﬁ ral t &I G A de via the

mat eri a rip subjécted in adlv

to sﬂic@ﬁﬂ';ﬁnﬂﬁﬁ@ﬂ@?t A1 tBe reﬁﬁbﬂnﬁg\tﬁa@riaadaw@ch@ﬂ proﬁle strip
curvature substantially simlar to or not greater

t hanmohing atbingsthef curdrauadercandse shbjestsidr td phispie defarmation to
b d .t th 0057] As, I't, )

: gsjt Gritnepiraledd beide PBLEYPRSNBYIG Fortpirgike gurls having a
(ﬁ{l? fﬁ‘fé@%%%ﬂ gﬁb%}%nbfg%pfltn‘fﬂ%xﬁ Y0 %68 Hob! %rteﬁgeg"t tRan the

Of curva woun oes

dur i pglips osfuetivanued dfhthedispiral apige, atdw%upphéaifcﬁlthe joining
pi pe having a target pipe dianmeter and a target |length
can mgehawisimpf yhemwesmmmn;g mw@m@d A'{:cmdsqgly, rnttie joining

t f th
P et bRnsthef e pipeniteturibe BaciB. piactt RGP RARS of the
apPaALASreliSfoftinB LR - At LHUWhofile strip subjected in advance to

plastic deformation so as to have a radius of curvature substantially

similar to or not greater than the radius of curvature of the spiral pipe
can be joined to each other.

[0057] As a résult, a restoring force that restores the reinforcing
material-attached profile strip to its original radius of curvature when
wound about the drum does not act during production of the pipe, and,
thus, a spiral pipe having a target pipe diameter and a target length can
be reliably and smoothly produced.

[0058] In the apparatus for producing a spiral pipe of the present invention,

it is preferable that the curl-forming apparatus is disposed on a ground
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20 near a departure side manhole. [0059] Accordingly,

the radius of curvature of the reinforcing

mat eri al -attached profile str'Oo can be nade snall er

than the radi us of curvaturé ™ when wound about the

drum and, thus, even in the case 5 where the opening

di anmeter of the departure side nmanhole is snmall, the

spiral reinforcing material- attached profile strip

can H@aﬁgﬁgﬁgﬂﬂm gﬂg%iﬁﬁﬂoﬂa t he manhole to the

j oi ning mechani sm of the pipe-produci ng machi ne. _
[00B6D] Adhdpigdsenthé nveadiuen bf diureatwe t @fanthe reinforcing
apparatus for producing a 10 spiral pipe that .
supphiagerial-atachest profglenstrir can bgimads é@l&#%’r than the radius of
in which joint portigns,are. foryted at _Ro [ e
por t FRFTAtURR) When, Foupd 3boug ﬁ$ Ry %&’e&ﬁé‘?’ Mo i9%he case
cont &?I}E?ddl | ' kideGhhfARoleSis small, the
atta%:vﬁgg%ﬁéé(ngf)t a Jg&rﬁeﬁu&tﬂﬁg lliflﬁegg}lg%ent j oi nt

por t igingl rehefoedig heateriagrattached aprefilpe stxipmpansbagsmoothly
a spiral -pi pe-produci ng machi ne that 15, |eaves. the

pr odsieprlieshi vig phee manholg, tondthanaioping ymeshapism of the
reinforcing material -attached profile strip in front

of tﬂ’@ep?r@g'ﬁ‘%%f’ - pipe, thereby producing a pipe
MYido} Pdi PR s8nt Rhiltidtl B diMRESEHS dh@ppavitusf RirnpR@ucing a
appar atus ‘according to claim3 is separately di sposed
on agpirabpipectratsbplios a tenfirpmgpmateriainattashdd peofile strip in
and while the rotating 20 frane i r_atated I n_.an

oppowhieh ininkpertims arexformed gt betheside sdegportigns and to which

reinforcing.mterial s atf.ac ' itddifal di S

rej nﬁgpg}fﬁﬁ:mwaetle% pogélflggﬁ%g%% {iﬁgs«fs}dn%i“ IOt i al direction 1s
pushggtacRE® W@ $HAL -jbRISTREtRIRA @ atent Ofoih B keirtiohemthereby
the curl-formng apparatus, and subjected to plastic

def oforatingra spirhbpipea comipraingya bpiralpienprodusing machine ‘that
provided wiith 25 arc-1ike, curls havi,n radj us of .
cur vigayes Eiodrodisces spuai b begng, Ak ihgh glwdy supplies
than_a_radi us_of cuf i ' .
 henr St nhat AR floSrpih apl Bsnpgigyeed sirel

AccopidlghbRlySrdhiRafNh ﬁigu afhiloadding a spiral pipe; wherein the
spiral™- pi pe-produci ng nmachi ne that supplies a )
r ei ntarldonyimgappardtuatcemiding by dpime w1 sapgratalndispeged on an

Lol et <l o 26 Hiph Hroduff ' 3 BRink? oS Gt Bl rotating

frame is rotated in an opposite direction to a supply direction of the
reinforcing material-attached  profile  strip, the reinforcing
material-attached profile strip is pushed into the curl-formjhg apparatus
or taken from the curl-forming apparatus, and subjected to plastic
deformation to form a spiral by being continuously provided with
arc-like curls having a radius of curvature substantially similar to or not
- greater than a radius of curvature of the spiral pipe, and then supplied

to the pipe-producing machine.
[0061] According to the present invention, in a spiral-pipe-producing
machine that supplies a reinforcing material-attached profile strip, that

joins mutually adjacent joint portions to each other to produce a spiral
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21 pipe, that |eaves the produced spiral pipe behind,
and that newly supplies a reinforcing materi al -
attached profile strip in frog of the produced
spiral pipe, thereby producing a pipe while adding a
spiral pipe, a curl-formng apparatus, in which a
curl guide, pinch rollers 5 arranged respectively on
an upstream si de and on a downstream side of the curl

gui dﬁipé}neha% e {Hahre@e&id @?ﬁiah Ypige | ¥&sndN @ thhe newly

pi nc rollers are arranged on the rotating frame, is
at t ashppliee pareindérying materigisittadwdspridilefstripe in front of the

pi pe- produci ng machi ne, Accordipgly, at.a pQsitiqn .
away PFedigednep1saloBings Shers gpﬁ%fgliﬂlﬂ%,a WHI9 & adgmg a spiral

ot oPAP- ok RATnB PP &Ry, AR RAR Mhidey pinch rollers

firshrRingel reSpé&ivelPbA dxhﬁﬁ@ﬂiéémgédﬂél andYn h@wnstream side of
reinforcing naterial-attached profile strip is taken

f r onmthdreucl ghidpyiztel ai motdie thate cotadiopaHyhdrives ene ofrthe pinch

the reinforcing material- attached prafile strip
r el af® syarwﬁ)@gqge R éLg patating g@@qu ds @aﬁicggd separately on an

. A . |
bei ngPERER AET The, pREBLIHAEY BAcLA TN, ot o
havi pesifiohadiwsy Bont WHeAbUe pSdtaie traabhivies ivhil@rtheorotating

or not greater than the radius of curvature of the o
spi r filanmé pis, refadeduphe i reinfarcinge materialagtanhedapreleostrip is

o BRSSP AT SR SR s .t soimomin
) BBy A 5 4 AP 0 NS v o

t 0 phawnidcpirhordikli aid heatibforfingematdragl sttacied profile strip
curvature substantially simlar to or not greater than

t he reldtiveljpimocingvalomee the curd gwidearamihe sbiecsed to plastic
Wher BCPRBATRL HE RS LY hrEeaREPROTHE Provded VAR arclike
opp o?ﬁﬂg .h%'viﬁém'rgai&sloot{&u%vﬁﬂggl éﬁbgﬁxﬁgéﬂgéﬁnﬂialt Lgﬁgt not greater

rei nforci ng terial-attac pro rip an

t he sd® theerdias dfhansapiptey of 3heespiralhpipet lmd supplied to the
reinforcing naterial- attached profile strip is sent
out jdining meshanism pbithe pipeippeducing machine.at Ageordingly, in the

excess or deficiency i he .sending.out_of.the spiral, ..

o1 nGPEHEn PRGN -Of (e BIPEPEI IR PR ies 2Bt joint

not. ES&%n&W & 1hRSRe%Halt Qeld¥Br&RE " MhatRiB atiRhed S préfile strip

behi hd and produced
subjected in advance to plastic deformation so as to have a radius of
curvature substantially similar to or not greater than the radius of
curvature of the spiral pipe can be joined to each other.

[0062] Furthermore, in the case where the rotating frame is rotated in the
opposite direction to the supply direction of the reinforcing
material-attached profile strip and at the same speed as the supply
speed, when the reinforcing material-attached profile strip is sent out
from the curl-forming apparatus, a relative excess or deficiency in the

sending out of the spiral reinforcing material-attached profile strip does
not occur with respect to the spiral pipe that is left behind and produced
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22 by the revol ving pipe-produci ng machi ne, and the
reinforcing material-attached profile strip can be
prevented frombeing twisted.g9That is to say, this
configuration can prevent the %ollomﬁng pr obl ens:

when a spiral pipe is produced by the pipe-producing
machine, if the 5 rotating frane does not rotate or

rotates too slowy, the spiral reinforcing

mat epi al that tﬁﬁzﬁﬁﬂn?f iEb%rﬁ_&ﬁéiﬁg' SmAXeReS| ¥aldy &Rt reinforcing
out mth respect tothe spiral pipe that is left

behi nohtandl-ptiadhed dprofidel sttip careibef prevemged from being twisted.
mat efj al -attached profile strip is twisted a curls .
are IPaydpdedsarthinpo W& cHn IVt arfe?cﬂlﬁwn@mblems-

fra r ot at 0 St Q ' . .

| ATRERR, Rl SRob S proied S BB Blp Lpr it poagine, if he
s f&dl il deepeabt t HtateS Ry FotdteB e tdd adlowdy, | €hd spiral
behi nd and produced, the curl dianeter of the spiral

r ei nfainfomipgrmaterial-astached qurofleositip is texcessivedy sent out with
gradual | y reduyced,, and.the, reinfo

cj ng.
mat eF§SRECh 0 405 BPIFRbMIPR thEE 1B lefrsbefding: apd prpduced, and the

[ 0063]: : ri 0 tha 0

| p0CRlinttch SR A pAOROSETR D ASACEED curl ar
i ts favedbddlor, althé ofHerchinbtififlee Wating\iPAAe rafaut téd fast, the
drum does not act during production of the pipe, and,

t husamauspiafpiysl peeithfoveing matenigleattachesl pirefitetséripasant out is
a target l.ength can e religbl. d s ly.

o odtabiredSHthisaanct [P a1 Al GubAIBAR I I diehing and produced,
pr ef . rd -f.qr.ni . A% | .
o 1SS AL s G SPRBEAR ko ol i

in  isheradendlyt tedacsd,den dreld ebigforlcRb blatéeiabattatled profile strip
the radius of curvature of the reinforcing
mat eisi dgformedched profile strip can be made smaller

the radi us,of 25 curvature n,wound aboyt the .
(R * AR HARRE e o ResititE | e et o S S chiongreinforcing
dian%ta%-- ' ﬁaﬂq i
spira r%%?%?g?%%ng%%ﬁ g?tlac e %?15 ITe sj{?lfltglaglé%e when
be swoahllabousuhpldrean \doas hioe agtdneing produktionawfrthegpipe, and,

produci ng machi ne. Furthernore,

mechani sm of the I pe-
eventhus, wl;edsiﬁw%@mg Adapges @10 diAmaeler andos tanget length can
SPITBL 1 BlASy a5 > HRbotnly BRodfieh? e nforcing

[0064] In the present invention, it is preferable that the curl-forming

apparatus is disposed on a ground near a departure side manhole or in
the departure side manhole.

[0065] Accordingly, the radius of curvature of the reinforcing
material-attached profile strip can be made smaller than the radius of
curvature when wound about the drum, and, thus, even in the case
where the opening diameter of the departure side manhole is small, the
spiral reinforcing material-attached profile strip can be smoothly
supplied via the manhole to the joining mechanism of the
pipe-producing machine. Furthermore, even in the case where the pipe

diameter of the spiral pipe 1is small, the spiral reinforcing
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23 material-attached profile strip can be snmoothly
supplied via the spiral pipe to the joining nmechani sm
of the pipe-produci ng machin [ 0066] The present
invention is directed to an paratus for producing a
spiral pipe that supplies a reinforcing
materi al -attached profile strip in 5 which joint
portions are forned at both side edge portions and to
Whi i : ori i y _
I ongli}ﬂtaL Secf:i %a?gtglargée{]? f‘g@bi %t@a%%?tﬁe , an tSthlg?HJE%i‘)rlg the spiral
nmut ugsibkto 3Hp deiaimg imeichanise bf thspipehaovdhyingfmaching. a
ﬂ%}ﬁi r]alvgﬁi pe, conprising: a spiral-pipe-produci % )
661 nEhe mresente mpentione 1 dirgglesy te sy appaTasusplir prgducing a

wi t hout w.ndi t he iral .pipe. 10 and.that ;new ..
cupgiiad BB aBd sHopRE AoreuioRine el iR leotile strip in
StriRhich fofit pORidHHCRIMRAI /tBotRidide 8BS H8MYons and to which
produci ng a pipe while adding a spiral pipe; wherein

t he < peinféreimg npteppheattisueacsty fammegl i adbapgrudinad direction is
separately di sposed gn an upstream.side of the

pi paatbacheidsi apdnthati sens mutuaHy| adiagent geinti Rgrienge thereby
is rotated in.an opposite directionto a _15.:suppl .

ai r BTN 8 hif BB, S Brisife A irel CipPnrddReiig dpchipe that
st rilBavédithe E?(hdﬂc@ﬂcsllﬁtﬂﬂr[ﬁb@ o Bl ricP4vi BoRR Avitiddhe tBe spiral pipe,
strip is pushed into'the curl-form ng apparatus or

t akeand rthat triewlyushpliesnanceinfopeingt msteratiattaoh¢d qirefle strip
to plastic deformgtion. tqQ formspirals by bein

contaifgIothe prodycsdispital pipe thezehy REpdysng awgﬁ@h%e adding a
r adi f_.curyvat ur. bst.ant.g i | . -
or e LR Bk YRRAGS, SHOSLA M Rinel afog el Rl fp S 3 35
and deparatelp BidpRded OntditupstiRtall 94s 6f e PRSP hARluctEimachine,
the produced spiral pipe is drawn via a cord-1like

mentasrd iwhidn the potating dramet isorotatedain pinpeppesithudiregtion to a

direction.,[0067] Accordi to the present .i nventj.on, .
bef GTP; fmonppﬁéﬁ% é‘eH%r}g’Eﬁ!ﬂ&%d?atef@iW?féwgth e strip, the

N e e S P e L N R

at t auRPbraiidly APparatiis iob takBe fréMi tHeOf @il Ferming apFaratus, and
materi al -attached profile strip can be continuously
pr owsudgertediitoplastic | defernamon thfoimgspiraladyudbevig continuously

AR R IR L SRR L A—
Acc Qs ghiag! t\éreoxt 6t LPe kP thhA% FRIRE & cltvhAelelr BEPEpirtl pipe,

strip can
and then supplied to the pipe-producing machine, and the produced

spiral pipe is drawn via a cord-like member in an opposite direction to a
pipe-producing direction.

[0067] According to the present invention, before a spiral pipe is produced,
while the rotating frame is rotated in an opposite direction to a supply
direction of the reinforcing material-attached profile  strip, the
reinforcing material-attached profile strip can be continuously provided
with arc-like curls having a radius of curvature substantially similar to
or not greater than the radius of curvature of the spiral pipe.

Accordingly, the reinforcing material-attached profile strip can be
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24 subjected to plastic deformation to formspirals

having a radius of curvature substantially simlar to

or not greater than the radi of curvature of the -

spiral pipe. Furthernore, since the rotating frane is
rotated in the opposite direction to the supply

direction of the 5 reinforcing nmaterial- attached

profile strip and at the sane speed as the supply
speegyhishen 14 eplﬁ@ﬂi?‘td%&'&‘ﬁﬁti&ﬁtt%r fdt'm adgiAdBeHaving! Al fadius of
strip I's sent 'out fromthe curl-form ng apparatus, a

r el atmwaters asbsemtitdly similay toi or ot geatkmghawtthef radius of
the spiral reinforcing material-attached prqofile . .
st ri puyesureef the spiralpine. r dSwrthermera, wincepthearotating frame is

that _is, |left hehind and 1Q. produced t % Wt

pi pel-"OJF‘ c’inn. é’PPﬁ%]?e aﬁHB?tﬁgﬁjrg‘f n%r c&{?lﬁ)é’wna. \é{#a _of the
at t apiaehrBhY inlaBeShl-hRaCIREN Profile Q¥APLAM At PHe BRinR%kpeed as the
tw st ed. 68] That is to say, this configuration

can pusplgnipddde Wwhen chienrpipfoarbingnmatehiahattashed girofilpetrip is
i s produced_ by the pipe-producing rmchi‘g’e . 1f the fici
r ot ab§THPY BE thecqunidermmeaRparatys, @arelative 5¢qss grydeficiency

the gpifal 15 reinf i b ad - - i Of |

stri B itB8 spnbltng uft, O b SpiRt Bebior Bh AnAGtiRt chiifed profile
Spi r YriPHess AbBdccus wWith tediRbt toltlRNghirdlgsipe eHat A dfttbuhind and
reinforcing material -attached profile strip is twisted
and prodwedrly theverdeog pipe-podotiagonhchineaand the reinforcing
rotating frame yotates toq fast, the nt of. spiral

rei nm@rtgna%aﬁas_ﬁ? RrO %@Héﬁ&%@@r@eﬁ ﬁ”ﬁ”%‘éﬂflg_ wisted
)P SRR to B 00 urhioR G Sivel PR Wb probloms:
Spi r ¥theheh NHpRFAl pige Nt Piodated Byathe dipy-piddueing migchine, if the

gradual | y reduced, and the reinforcing )
nat eratatingt tfaxmed doesf bl xotatep ori gotidesr k. slpwbpothe spiral

o octauiafie b L ARRRGHE b A 8 ARRERRE g win
h ' i IS i.abl , ) .
or . PReEt 8 88 b Bhal o 1P VBN, el SNCEARARY, and the

headrgigfdrciy Ghatdrtalsitdctedpippéfilies stiipwis, tivisted and curls are
configuration can be easily used at a bent portion or

the révezsest, arhen she stharchanddf theotatingdramegetates too fast, the
when a spir i ge_i.s, pr.oduced usi t,he, reinforcin .
30 naRerRk of Sr HAEGR Ta ety PathppRofle iip Sont out is
havi poy el BR! rddpBE& to a spiral pipe that is left behind and produced,
the curl diameter of the spiral reinforcing material-attached profile strip

is gradually reduced, and the reinforcing material-attached profile strip
is deformed.

[0069] Furthermore, in the manhole, the spiral pipe can be produced and
inserted into the existing pipe while the spiral pipe is reliably prevented
from dropping off the pipe-producing machine. Furthermore, when the
head portion of the spiral pipe is drawn, this configuration can be easily
used at a bent portion or the like of the existing pipe.

[0070]) As a result, when a spiral pipe is produced using the reinforcing
material-attached profile strip, a spiral pipe having a target pipe
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snoot hly produced. [0071] Here, the radius of

curvature of the arc-Ilike cugé formed in the

reinforcing materi al -attache %rofile strip may be the

same as, slightly Jlarger than, slightly smaller than,

or not greater then the radius of 5 curvature of the

spiral pipe. Effects of the Invention [00721 Accordi ng

to t ratyu i rl %l ' [

ot R BRR S s b ot ichiabll, And SRS idduced.
[ovmadt RRe, theradivPiof adurvpiwe bf the cahedike wsirlgfarmed in the
reinforcing material -attached profile strip in 10 )

whi creiafonc'gigjma@eﬁabaﬁimgem@glieaﬁtrlrsm@m13%ﬁb@ spmeyas, slightly

profjle strip, th rei nf.orcing mater.ial -attached .
pr of lﬁrgegt'a%@g, éi’ﬁgﬁlé( Fufhi‘égr VT ek, er \?\#’FH the; radius of
havi ' of :Cur ure substantially simlar or

OO e bl i it

not di us of curvature of the
spi r al Epepis ofubb Ihbhattien spi ral  pi pe having a target

i pe_di aneter and a target Ieng_th can be reliably

15 .

@lhic Ageonding 3to Fiet HppaBAElS dex ofoming t 6l et haginforeing
for producing a,spira i pe a the appar at f :
or otk ikl Top SRR L theadntht Rutiosh Whgn e spiral
2 SPhil iPHPGd c j o1V dttAlthed profile strip i
ot oP ] 1 BRAARARLARECR TG hfteBalattathed profile strip in
r ei n{xdiich ng rigitlerdiafortingamaetiell it aatbaghedf to e profile, strip, the
20 the reinforcing materjal -attached profile stri E‘ g,an ded
be coeinforeing mateppbatiashediprafile stry ean bagontinygigly provide
of cur.wvat ur ubst anti al.l imlar _or :
Chan it ciich BEVEie Auratint @ S et supSferdd Simijar or not
spir g%e?tgi' Qﬁﬁﬁ 3hb RedRs @RV aRire O tha Bpiral gﬂféds@ch that a spiral

targ ength can be reliably produced. 25 [0074]

Fur t pijerhaeingadargitnpipealinheter andra targetdength cambe reliably
spiral pipe produced by the pipe-producing machine is
i nsepredigadi o t he exi st ng pipe wthout bei ng wound.

2D, S50 S i gl poe and

r ot ayh9BdbardtHsIBr pRoditeng alpifHl Pige bf the Prdseat ivention, when

does not “act even when the spiral 30 pipe is brought

i nt oacepirak pipd ishprdihcedmesing zc eeinfonchng axateriahgtisiched profile
strip in which a rigid reinforcing material is attached to a profile strip,
the reinforcing material-attached profile strip can be continuously
provided with curls having a radius of curvature substantially similar or
not greater than the radius of curvature of the spiral pipe, and a spiral
pipe having a target pipe diameter and a target length can be reliably
produced.

[0074] Furthermore, according to the present invention, the spiral pipe
produced by the pipe-producing machine is inserted into the existing
pipe without being wound. Thus, unlike the case in which the spiral
pipe is inserted into the existing pipe while being rotated, a rotational

force in the circumferential direction does not act even when the spiral

pipe is brought into contact with the inner face of the existing pipe.
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26 That is to say, since adjacent profile strips do

not slipinthe circunferential direction at the

joint portions, the dianeterég the spiral pipe can

be prevented fromincreasing,”and the spiral pipe can

be snoothly inserted and built in the existing pipe

even in the case where 5 the existing pipe has a

curved portion or an uneven portion or in the case

wher QPR | [ [ [ st i j (S :
Iong?h?gd§5?bF§€$hg?ﬁ%rgﬁﬂ?%gtpngﬁgrggﬁg%ng&nggﬁﬁ%g§]ﬂ'the
pr odeicaanferpntial divettien avshé jdiat pbitions, the dieeedteiof the spiral
into the existing pipe. Thus, a repair _operation can

be ekiPe| gapcrer prevanted fram jneresring\and thet ppirahpape can be

dur 1 TR0 Sp@rbe B SO TRCr S EpR et 80t 48 the case where
Whi Cinel gﬁSﬁhg%ipéwh% FBE HoPRoh CRVER i enSPirtRh or in the

pi pe behind while proceeding’into the existing pipe, a
r epacase wipmeain applicaticer isthirdceiinthe exiwting pipe is long.
l[%i ge- p odmi ng machine nmalfunctions at a position in
Rd 5Ly urthagmere e they pipg produsing wpehineg Prolufegnetiipe in the

Lo vRaBERle R B sR TR o5 s inf (RS repai

Pr essitratioM @Bh R basiI§RRrfortid #AHE ma3AHolS<QRAB 1hkiBBe where
can be performed with ease. Brief Description of

Dr aviiheg spip@ (pi6{ ufiBieG mabhiveG mhlfunctions oskriust tlhwmabperation.
vi ew,showi ng an exanppl.e of a 0 reinforcing .
mat ePPRyerselyana anethed ipavhichithe pirgrprofugiag praching leaves the

i nveptign,... [ . and, 2 ar.e . . .
cr oot pinsy Epfine e Prodelind Bied" By Bifing pippy g repair
par tgpe@htibhe kel v CHiffici®t ewhah- afHeaC Bgsb-pFodfuch®; machine
strip, wherein Fl 2(a) shows a state in which one

par tmeffuntionsahfaopeditign imsther exibtingtyipe Hedripg af sinall opening

stripis fitted. to another part of the reinforcing, k25
mat SPATeteR Ffa%éa%mafﬁiaﬂgwwr PRrsoRntP PREST Dup) agiosdingato the

st at.e_j |,.C . i O] her L.
{1 oot hodufia aP Gk BlpR GO oA BUIE repair is
of teeyannbilad dseratioh dahdsisdrienied Ritlibagd. pe of the
present invention. [FIG 4] FIG 4 is a front view of

t he pibeefdPentuiption efddrawings of FIG 3. 30 [FIG 51

AR TELG. 3 ) 23 ol W Shopi g, a,finst sending) o
reinforcing material-attached profile strip used in the present invention.
[FIG. 2] FIGS. 2(a) and 2(b) are cross-sectional views illustrating a step
of joining parts of the reinforcing material-attached profile strip,
wherein FIG. 2(a) shows a state in which one part of the reinforcing
material-attached profile strip is fitted to another part of the reinforcing
material-attached profile strip, and FIG. 2(b) shows a state in which
these parts are joined to each other.
[FIG. 3] FIG. 3 is a side view showing an embodiment of the apparatus
for producing a spiral pipe of the present invention.
[FIG. 4] FIG. 4 is a front view of the pipe-producing apparatus of FIG. 3.
[FIG. 5] FIG. 5 is an explanatory view showing a first sending roller of a
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27 curl-form ng apparatus form ng the pipe-producing
apparatus of FIG 3. [FIG 6] FIG 6 is a side view
showi ng a j oi ni ng mechani sm f%gm ng the
pi pe- produci ng apparatus of F 3. [FIG 7] FIGS.
7(a) and 7(b) show a link nmenber of a guide frane 5
form ng the pipe-produci ng apparatus of FIG 3,
wherein FIG 7(a) is a front view, and FIG 7(b) is a

part i(ﬁh‘l'?di‘hﬁﬂ@ﬁp%'a?ﬁtﬁg ﬁ‘ﬂmﬁg ?{% gﬁﬂ%'fﬂoﬁuc Og‘ Sppdtatus ﬂ% FIG. 3.

expl anatory view of a pipe-p I'ng method using t
pi pe-[pIGdel Fig. shpar eifosiew dho@ing a jpHlifie MdcHanGSn forming the
9(a) and 9(b) schematically show a step of producing a

&g piP@Ee'MP‘i’\‘gCIPE@PPBW%; dU&- iy lappar atus of FIG ds,
g ~Fl ' i . |
Ao TG RS 0 aB oY 0 lRk ealbeitht A nide frame

10 | SoARiEX PhAPRILhYMNIBYE Shpardtul ®f FTEHUE ivierd®i 2. 7(a) is a
according to a nodified exanple using the

pi pe-fpamtcietvnand Hi6y. (bisis af partlabeutawdyp pldi Gewl 1]

FI GS. 11(aiJ and 11(b) schematically_show a step of )

f or mlAYG. BLFIG. 84s ay exrlanatory viaw gf apiee areduding mpthod using
pi pe-produci ngyapparat us_.of -k 10, wherein FIG

1 2B BHE pPERFERE sBRHER S PTG and R G 11(b) s

a si qriexpl FIHNHa) a8d: bl lscherhdlichlEshéw hsst%p of producing a
partial cutaway perspective view of another 2

enbogiipe msing thehpipeppadarcing dppayatos of FiG. 8, whierain FIG. 9(a) is
pi pe of the present .inventign. [FIG 13] FIG 13 is a
frontd %PBWW REOTY| ‘B%Wpi“%‘gl Lupg&nahﬁﬂﬁérsé 18XRIANATQLY View.

12. . . Ji
of a[[ﬁggdilﬁg]f\f@acn@ ‘%g‘g?%’r‘%ggaﬁdf&g‘) 18%@8?%%{‘3%85859@ method
appargtsyifg tblaGnolficdVbgaiphe bhiag tHE pipetfrodacingOMbparatus of

view, and FIG 14(b) is a partial cutaway plan view.
[FIGFIG6I3.FIG 15 is a plan viewillustrating the |ink

TR A AR RN Ly i —
I Y A T ——
FIG. 10, wherein FIG. 11{a) is a front explanatory view, and FIG. 11(b)
1s a side explanatory view.
[FIG. 12] FIG. 12 is a partial cutaway perspective view of another
embodiment of the apparatus for producing a spiral pipe of the present
invention.
[FIG. 13] FIG. 13 is a front view of the pipe-producing apparatus of FIG.
12.
[FIG. 14] FIGS. 14(a) and 14(b) show a link member of a molding frame
forming the pipe-producing apparatus of FIG. 12, wherein FIG. 14(a) is
a front view, and FIG. 14(b) is a partial cutaway plan view.
[FIG. 15] FIG. 15 is a plan view illustrating the link member of the
molding frame to which a joining mechanism forming the
pipe-producing apparatus of FIG. 12 is attached.

[FIG. 16] FIG. 16 is a side view showing the joining mechanism forming
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28 the pipe-producing apparatus of FIG 12. [FIG 17]
FIG 17 is an explanatory view of a pipe-producing

net hod using the pi pe-produ%é;g apparatus of FIG 12.
[FIG 18] FIG 18 is an expl tory view show ng, with
respect to FIG 5 17, a pipe-produci ng net hod
according to a nodified exanple using the

pi pe- produci ng apparatus of FIG 12. [FIG 19] FIG 19

is a YA | i ng appar at us
forrﬁl‘% ely%ia\ge- grg ucﬁﬁéé:gl{)g]é\(fr}'g{él}]s of FIG 18. [FIG
201 HIG. 27 F¥GA19iidear iekplariatbiie viatw lof f0 pipaiproducing method

apparatus _of FIG 19. 10 [FIG 211 FIG 21 is a
cr osuslagdheanne rrodueing epparrasrd &F1G. 48. exanpl e of

[ s TR Do R aeB Siea’ ehowut 3tk Shapect to FIG.
Foi nE BT PRy REpg meth6R aitopdhg s B RGN bl yoing the

21, pipergiodubing appi(rajusbORBGal&t ate i n which one part
of t‘he 15 reinforcing material -attached profile strip
is f

RiGed19lo Fidotlfets pafonbivieweshowsing ar eumhgorming apparatus
mat e iaI.-athacheq Fr file stri@ a g.rlﬁl 22(b) shows
a st RrBUNE NG HRGD e aPPar Péof? iHed®t o each
ot he| F : - ]
modi iIg{d ’ﬂg?yn%? 206%‘ gt%ﬁ%@%ﬁg‘i)?} or c‘ﬁﬁg}@rran?gl%%éli a%?gz%fe%(}' 19.
pr of [FI&. 21]iFIG. \#ieisea rrédsGectisha) view showihg a modified example
cross-sectiopal view, and FIG 23(bt i s, an expl oded

per spfdbeirpanforang maismal gttachedmrahlestsin-t t ed j oi ni ng

' - N . vi .
Shov g ARG AR pB 2B0EaET B3 EROPE, e llpgorating o
Tt it ofdbAREYAri Of {HePrcibrPingl B GridetkbiEd FRAS strip of

a cross-sectional viewillustrating a step of joining
25 pBlGs 20f whereireifiGor23(ay shawera atatet irnehsdh pmef phet of the

trip.of FIG 24. [FIG 26] FIG 26 i
AR S S T A BT g i Biedtojamothergpart of the
Crr i Slort PR e AR S AL AR Bl SURSEE AN cfows a state

271 il ¥hich/thee parfmeybRfid R tachfothée net hod for

producing a 30 spiral pipe of the present invention,

and [FEGar23d>HIGH 23 e} anid23(bf show another modified example of the
reinforcing material-attached profile strip, wherein FIG. 23(a) is a
cross-sectional view, and FIG. 23(b) is an exploded perspective view
showing a partially omitted joining state,
[FIG. 24] FIG. 24 is a cross-sectional view showing another modified
example of the reinforcing material-attached profile strip.
[FIG. 25] FIG. 25 is a cross-sectional view illustrating a step of joining
parts of the reinforcing material-attached profile strip of FIG. 24.
[FIG. 26] FIG. 26 is a cross-sectional view illustrating a step of joining
parts of the reinforcing material-attached profile strip according to
another modified example.

[FIG. 27] FIG. 27 shows an embodiment of the method for producing a

spiral pipe of the present invention, and is an explanatory view of a
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29 state in which a pipe-producing machine to which
the reinforcing material-attached profile strip is
attached is disposed in the rrg@hol e. [FIG 28] FIG
28 is a plan view showi ng an anpl e of a

pi pe- produci ng machine formng a pipe-producing
apparatus used in the nethod for 5 producing a spiral
pi pe of the present invention. [FIG 291 FIG 29 is a

front_,yj of_: I e 410 j 0 . .
{1 ool oy ot ) PRz atG R RS ol L, the Hoinforcing
for phatdichlirgitachsdoprdiile Bime ihtthblbedisadiepdsedriviehtimanhole.
and i s an explanatory view of a 10 state in which the

pr odUEE6. &1 Fi(. BB peaipdan viesy shawing an gmamyle of agipe-producing
ipe. [FIG 311 FIG 31 is an.explanatory view of a

D o mhfbige: Biing & Ripaprodicies Aphienis uied fodhenmethod for

exi st ' . natory view

of a ﬂs@gp gin%ﬁa \?\#ﬁé‘&l %v\%gttglregg?optqgg ve&gnd a wei ght

are {FIGC 29l FIG. 29eisspiroat vikwef thd phfd-prodiding {ach3ie of FIG.
is an explanatory view of a state in which a
back-38-11ing material is injected into a gap between

é’gei JH DY AL S o 87 siBbr BmeBi R Pl e piopproucing o
0% OAUS S BB, IR oty e of
showgtgteninpivhéch thexprodueed bpizahpipead ihsurtel mtemn ¢xisting pipe.

t he %iral ii}_&)efro_mfloating up. . [FIG 35; FI G .36 .
shows FiFeBle F16. 34 15t gaplanatpiyayienuel astats 1 whach the spiral
net had_for. produci n spir.al pipe of the present

i nverdtPBA ug'ﬁ‘?a%égmggtﬁ? S%FEJ\%’éﬁP%f a pi pe- produci ng
machijgegh %‘QEFQG@@Q% %ﬁg&%a%&‘ydﬁeaﬁgf 8 stfe RwHEh a water stop
roller. [FI 371 FIG 37 is & side view show ng the

ent r aradee gni dewoighfla®e aBtichtddethespistd pipe. partial ly

omtted joining nmechanism [FIG 381 FIGS.  38(a) and .
38(b)[F§ﬁov@?gn E&ﬁ~a3%e’@ g0 gEpleatery giew| of a@tate in which a

e Sl P s s
part itﬁb|s¥)iﬁ]'ipti}t_,@d curl -form ng
[FIG. 34] FIG. 84 is a cross-sectional view of an underground pipe when
the refurbishment operation is completed.
[FIG. 35] FIG. 35 is a vertical cross-sectional view showing another
example of a method for preventing the spiral pipe from floating up.
[FIG. 36] FIG. 36 shows another pipe-producing apparatus used in the
method for producing a spiral pipe of the present invention, and is a
front view of a pipe-producing machine having an entrance guide and a
guide roller.
[FIG. 37] FIG. 37 is a side view showing the entrance guide of FIG. 36
together with a partially omitted joining mechanism.
[FIG. 38] FIGS. 38(a) and 38(b) show an enlarged guide roller of FIG. 36,
wherein FIG. 38(a) is a front view, and FIG. 38(b) is a plan view.
[FIG. 39] FIGS. 39(a) and 39(b) show a partially omitted curl-forming
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'39(a) is a plan view, and FIG 39(b) is a front view

[FIG 40] FIGS. 40(a) and 40(%@ show a partially
omtted curl-form ng apparat havi ng a

curl -adjusting nechanism wherein FIG 40(a) is a 5
plan view, and FIG 40(b) is a front view Description
of Reference Numerals [0077] 1 Pipe-producing

200 o Gl O PR SRRASRE Wnortn S10) SR ' view
Pi pe-grid UG BY(brashiffomt vewnd 9 Joi ni ng mechani sm 51

and 91 Pinch roller 15 6 Guide frame 65 Guide roller )
8 Mol iy 401 drh6xS.at0(aliand 4Qfb}) showoo partigly aitsd curl-forming

100C, and 100D Rei nforcjng material-attached 20 .
or of | RPAAFY BRVIER 8 CHAA QBB G MARRANS T AP FAC- 40(a) is a
Spi r [ d s SRS Qut the Invention
25 [?&%@]‘Hﬁg’?‘g@%g té;g(,}(fbgﬁsbest ﬁ'r‘rED gw'f or carrying out
t he pr &xaoriptionefHederenct Nin@eraescri bed with
reference to_the drawings. [0079] First, an enbodi nent
400 ei nlor Hipgpaedetingapreraided profile strip 100
used in the gg/ﬁ_ﬁ.ﬂt inventi oa wi || be descri bed.
[ 0080] As®sh A RYOE APPATAEYS ¢ ej nforci ng materi al -
attached pf of¢|@ g84dd P 30 100 includes a profile
strip 110, and areinforcing material 120 attached

32and 33 Sending roller

36 Rotating frame
4and 7 Pipe-producing machine
5 and 9 Joining mechanism
51and 91 Pinch roller
6 Guide frame
65 Guide roller
8 Molding frame
85 Guide roller
100, 1004, 100B, 100C, and 100D Reinforcing material-attached
profile strip |
K Existing pipe
M1 and M2 Manhole
S Spiral pipe
Best Mode for Carrying Out the Invention
[0078] Hereinafter, a best mode for carrying out the present invention will be
described with reference to the drawings.
[0079] First, an embodiment of a reinforcing material-attached profile strip
100 used in the present invention will be described.
[0080] As shown in FIG. 1, the reinforcing material-attached profile strip
100 includes a profile strip 110, and a reinforcing material 120 attached
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31 to the profile strip 110. [00811 The profile strip
110 is forned by subjecting a flexible synthetic
resin, such as hard vinyl rgfrlde, pol yet hyl ene,

pol ypropyl ene, or the like to'~ extrusion nolding, and
a plurality of (two, in this enbodinent) 5 reinforcing
ribs 112 having a T-shaped cross-section are arranged
on the back face of a strip plate-like board 111 such

t hat hereof are parallel to the board
111. tJﬁfeoélro‘m%rOJ eC (ISOH portion 113 is disposed

lops1yhThemrofil diegklfeeotheds sibjectados floaible @ ﬂietic resin,
the board 111. The other side edge portion of t

boarghchy as Haagdawnﬁb\ehlemq@o poixsthalene; nab?pr@pyﬂenqe,omethm like to
to the back fa side the t ckns of the hoard
151 SR moling, S A8 ey diuERE Gt DRy ni Cits qembpdiment)

h
t ﬁg:@ﬁf&%ﬁiﬁ%\é% %hggr% ?E%ﬁ%&osé‘-gg&ti& HSPA3G8ed on the

as a jolnt recess

por thadk fakb dfa sipChlatédikiedicird 10jeehi that phe fiat ehldd thereof
can be fitted. The joint recess portion 115 has an,
i nclaueeparallel ta she haard d11.ncAieied prajegbion porond 13 is disposed

fZié@é"Eﬁ?? '&ﬁS%fefffat 2t PRORi el oRiaOn pf thid b1l The

fro i .
g e b b oo 8

r ei rbereted go mhé buclafactide dyfthe thitkimgss biitheboardsitl guch that
plate-like steel sheet continuously forned in the

| ongiheutiie gdgepeadeon ohthe bpand il having tbﬁd@mtw@ﬁcblﬁn portion

t her substantial |y he shape ,of i S

't oot SRR Fherdin. M Lot J1dl hE' % gt recess
the pfon #1544 bvﬂ’uc:hlﬁae #iﬁ?prtﬁ@&%ﬁ bﬁﬁ%ﬁ/ 11816 be fitted. The
reinforcing materi al has a central flat portion

121, jointr packss goyhiod ilbﬂhshak%ah iﬂtﬂhedrnbﬂdﬁttlmmmmcldned so as to
fromleft and right end edges of .the central fla

por t %Hoalizlfnemctseaﬁ‘a the g)ﬁplepnag s of %Jm@,r@q@aﬁ pprtion 115

ana DGk £ YR Bou R pEL AR Pt PR RBe phdMeif B 116 forms

122,oxfen§idbréq§é@sﬁma)bftmﬁrd@ésm hiere bent out war d
I n oblique uppér directions fromthe outer ends of the

l0esg] "Hhel reindtutcirig Matpmaﬂllmmsmlﬁsmemhby lshapm@wai striphplate-like
Lt oS e b S 50
pr Of rl)Ss &%c.rtio% ’&fege?fﬁg %uiaé@a%ﬂaqﬂdﬁl e §]ﬂﬁ)e & tW“ﬂﬂd is attached

I'nclined
over the plurality of reinforcing ribs 112 of the profile strip 110. More

specifically, the reinforcing material 120 has a central flat portion 121,
trailing portions 122 that are bent downward from left and right end
edges of the central flat portion 121, left and right flat portions 123 that
are bent outward in horizontal directions from lower end edges of the
left and right trailing portions 122, and inclined portions 124 that are
bent outward in oblique upper directions from the outer ends of the left
and right flat portions 123. The left and right flat portions 123 are
placed on the board 111 between the left and right reinforcing ribs 112 of
the profile strip 110, the front ends of the left and right inclined portions
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32 124 are respectively caught by the left and right
reinforcing ribs 112, and, thus, the reinforcing
material 120 is attached to tgg profile strip 110.
[0083] The profile strip 110 bjected to extrusion
nol ding so as to have a 5 predeterm ned
cross-sectional shape and taken up by a take-up drum
is released fromthe take-up drum the reinforcing
mat eriogl j C t reg et | ol .
o ¢ etk Peeppofi iR QAR TP 1SRRI HeM g ibe 112,
at t aglhderhusptlay adinforciind nidteywa) 120nid, atthichied tdi¢he profile strip
profile strip 110 to which the reinforcing nateri al
120 Ha8. been attached, that is, the 10 reinforcing

i al,- attached p ile stri-p 100 is_wou about
IR0 e Bto s a1 suipdied By Surion R0fioR "ot By have a
Thi s - r el ' tarial.- [ . ;
ctri B B B e Do e yp drum o
(descgeleaeed ahe the salcdup datnd, hBe beorfchtematitial 020 ihattached
board 111, that is, the side on which the reinforcing, .
ri bsta opreletpeminasd pesitionref the prefa steipohld meith g spinforcing

circunferential ,side, that is t he back fage side of .
he  BEAPE] prERsHRG APTE OIS At RO, FRBothers thi profie strip
the llll'er %0 %ﬂﬁpﬁ{thgi@ggﬁ“ofé%g edtekial 200 HAS R¥helttached, that is, the

circunferentia fing the joining step, as
showreinforfeifig n2{tayial-htt@ached profilecesip 10 is wound Bboaf a drum D
one part_of the reinforcing material -attached profile

stri gsepolﬁl(éfS)zﬂmd twonsperied fy afdeacent parts of the

0P THE S e elilor Bk BietRRieTdlachBd pFbbId iy 108 is supplied
ot heg, Rap e%rodﬁ@i‘i‘lfgr RlaBhieCA Mg d¥Rieli1aterd shdR i@dt the back face

profile stri'p 100 fromthe outside (the outer
ci r c eidecofetite ldardi HH, that ixe the eidecoih wmgriphrthe akinfbecing ribs 112

2\5222352@%3&?@33 R iaagaqet%efélftyglsﬁpate{flégﬁrﬁgﬁ? jide, that is,
c f he s CHEVRtAIA | 9
o of cfig bafR f G bEhd BALLTT OY B EhE o BlBRGNE Hibs 112 and

thusthe BKS gk RinReged (apfght G & tHRA%ubS Rircumferential side.
predet erm ned pi pe di aneter can be produced. [0085] At

t hat Dhimmeg thé goingng step, por shoym 14 FIG. 2(hh theljobduetess portion
02 e LGS BBRLSS A ARSI SR i 100 o
gpe *B%&Hu%&aﬁl;h Qéﬂa'&gnf Bgrtjs%if The %ﬁhﬁf&é’ M RR N Mt Achdd profile
strip 100 is fitted to the joint projection portion 113 of the other part of
the reinforcing material-attached profile strip 100 from the outside (the

outer circumferential side of the proceeding part of the reinforcing

material-attached profile strip 100). Accordingly, as shown in FIG. 2(b),

the mutually adjacent parts of the reinforcing material-attached profile

strip 100 are joined to each other, and, thus, a spiral pipe S (see FIG. 8)
having a predetermined pipe diameter can be produced.

[0085] At that time, the lowered portion 114 of the subsequent part of the

reinforcing material-attached profile strip 100 is disposed at the side

~ edge portion of the board 111 having the joint projection portion 113 of
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33 the proceeding part of the reinforcing
materi al -attached profile strip 100, and the inclined
rib 116 of the subsequent parh of the reinforcing
materi al -attached profile str é 100 i s caught by the
reinforcing rib 112 on the side of the proceeding
part of the reinforcing nmaterial-attached 5 profile
strip 100 having the joint projection portion 113.

Exa 3 . [ .

or oo eng Frove ek phitis th BB firky AFRHAL A Aol Biphle strip 100,
i n Flo@d. tBe aiddlided aribi P86 fothis istbsapiaitapust bfofhe Reimforcing
10 exanpl e continuously produces the spiral pipe S, by .

cont imaferialyattached puodile pirsp P0yisepughté yethe seivfonging rib 112
mat er i al;- att.ac profile stri such that the. .

ot < opns kS, o thebbihedin DAt i TeinIorng Fateriaattached
the _si i s P idt-h. Qi [ of the

mut BT e B oot rifochit porieh 113, O 4l
attached profile strip 100 to each other. The 15

produced spiral pipe Sis extruded fromthe
pi pe-p lggl apparatus 1 in a rotational manner.

RS o ot 1 AR S BRPBFAEHE iyeofiomywill b dgserbed
fode IA¥ g6h! th FIOBNGLAnANgAaSHRAYLARERE gmiaqqgsﬂ of this

The curl-formng apparatus 3 in es a spira

f or medampié cgntideoddly2frodmdes ohe spaall hed,, byachntiatiously and
sending roller 32 that is disposed on the upstream .

si de spirallyesepplymg ithe minfossins smateaabiadapkshpresle sfrip 100
33 that, i hsposed,an the d st.ream,side of the .. .

cur | Sfth dBas 1hSPEE 80t 8 PR G RrBnBl, ) oiming the
pl at gideaydtpértiMRSinditd #idth $iedtfdd 64K mutually adjacent parts
cross-section in which the radius of curvature thereof

i s sobthardinfircing Datetial-htaachel phdile atrip HOOoteaich other. The

di aneter of. the spiral . pipe S produced fromthe,
rei npmfiﬁlcﬁ& sRira IRe his %ﬁe@eﬂgﬁ@m the pip¢ pradysing agparatus 1

V\’heniﬁ Herotz?ﬁ@ﬁér}grggﬂrslé supplied reinforcing

mat er'i al -"attac profile strip 100 is placed al ong

IGrBS]nmﬁrth@iﬂiw@&@de'g alpphasisof, 4 B&ﬂ%&ﬁa@ﬁ% ﬁgﬁh@a‘cus 3 and a

over the substantially Semcircul ar shape,

r ei nprecprglusiemiazhinad nae hete g841lypanfaniged sior a pupPértibase 2.

?&(Péiﬁctl‘%% éu%l-?gr?nﬁitlligcap%grg{urga iir?cquégs ;%i)l[?ailg'l tro%ln?edbc){lrigguide 31
made of steel sheet, a first sending roller 32 that is disposed on the
upstream side of the curl guide 31, and a second sending roller 33 that is
disposed on the downstream side of the curl guide 31.

[0090] The curl guide 31 is a spiral plate having a substantially semicircular
cross-section in which the radius of curvature thereof is substantially
similar to that of the outer diameter of the spiral pipe S produced from
the reinforcing material-attached profile strip 100, and, when the
continuously supplied reinforcing material-attached profile strip 100 is
placed along the inner circumferential face of the spiral plate over the
substantially semicircular shape, the reinforcing material-attached

profile strip 100 is subjected to plastic deformation to form spirals by
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being provided with curls having a radius of curvature
corresponding to the radius of curvature of the curl
guide 31. That is to say, the_  reinforcing materi al
120 of the reinforcing mat eri &t - at t ached profile

strip 100 is subjected to plastic deformation so as to
have a radius of 5 curvature substantially
corresponding to the radius of curvature of the

spiral. pipe that i L.ng. . i .

chs SR QbR §PRRE o gtms JoblsBopine to
be athd 3@duss OF GivYALLY 8f e BhAakAidd 3an tTidt &f tbheay, the
external shape of the spiral pipe S that is being

pr odveiaforcit® HRRial AL2Q vdwthe mefifercisg mhterialrattached profile
sending roller 32 in Iudel%sa f(irst gi_nch roller 321 )
consPiEip AP0 shjeqted rio plaspis deformation socas 4o baygp radius of

St gL Fra Bl b g of
gear gpirAPhipe®yiut i8betn@prsdinsd324 fixed to the

support base 2. The rotational shaft of the first
(00988 Bwithir ca2 thadadus b cnovatuire | thehafd gyfide [3d may be a

first oguter, rollers 323 are aryanged, or,t hogonal .toQ a
| eacrais Of GIENRRER Refoeraater Shen %Eaﬁﬁf 1hg 3igmal shae of the

pr of || [ S : plied, in order to
spi r%élﬁ?/fé@p?g? ﬂt/ﬂyﬂﬁs br‘sélerliéin)fdc}lfc%g mat eri al - att ached

03] | Assshowh BDTIGand the direX bahdingStoblee 32ephchaligt H €irst pinch
with the output shaft of the first oil hydraulic notor
325 raller 32kepysigiingsifza abt of mafiradrinner rhlley S@2band first outer

324, fi t .oil d | i, 4 t i

ot aEHUETR 145 i @ it el B Bl pBins P28, thas rofggs the firet
the éiﬂcﬁt rolfiH 851 Rk ! SlaSs A8t %ﬁ%ﬁ'ﬁ?t(ﬁ{ g C%e!a?b%ﬂ‘tml fi¥ed to the
oppoSite directions Via gears that are Tixe

r espggppore|hase 2.t HEho wotatiortiafhiafiobf the first siinex toller 322 and
hydraulic notor 325, the rotational shaft of the
f i r sthe rotetional shaft sbphe frst quier pallerstddd anearranged oxhogonal

the first quter roller 23 angd that are.en d it :
ncrihpriend Aiile R VR, the, renbr ek sl dREfied bidhle strip
pr of i t R FiedPi HC € ofii han ;
Por) 106 8 b Phd Niglied? fE Ml HoSFally Sshpbt th8f¥inforcing
out smtesal-attaehed phefilet steiy d0Ohanduire axinlg sRibported together

[0093] Here, the first inner_roller 322 has a w dth,
subswaiht the loptpab shafty ek P ditat oflohy deaulicgmetexr 3ZRein a freely

rei nfQheiild MRheEr ah Rl RGPSk ¥l WindR the first oil hydraulic
motor 325 is rotationally driven, the first inner roller 322 and the first
outer rollers 323 are rotated in mutually opposite directions via gears
that are fixed respectively to the output shaft of the first oil hydraulic
motor 325, the rotational shaft of the first inner roller 322, and the
rotational shaft of the first outer rollers 323 and that are engaged with
each other, and the reinforcing material-attached profile strip 100 is
pinched between the first inner roller 322 and the first outer rollers 323
and sent out so as to be pushed toward the-curl guide 31.

[0098] Here, the first inner roller 322 has a width substantially
corresponding to the width of the reinforcing material-attached profile
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strip 100, is a cylindrical portion made of a
conparatively hard material, such as iron or plastic
resin, and has an outer dianebsr set such that the
outer circunferential face thé&eof rotates in contact
with the flat inner face of the reinforcing
materi al -attached profile strip 100, that is, a face 5
on the side that is to be the inner circunferentia

face S(BJEIP { cgjtm&h?g p(ﬁt 0#1019%% Qg 4 Hﬁfaﬁﬁ@e dlﬂﬁ:d material,

pl ur al ers

t hat s@t'ch‘%iéﬁrd)ﬁ] 5L pldstit reBir) ahdSaCen batemaﬁamwlagamuch that the
reinforcing ribs 112 of t he rei nforcing

mat erauaer antamlfwnpxadffaceetmmobrqt@msane cmtaaah g@ﬂl the flat inner

10 t siti.o dbetvvee ei for
of t fack el theied dad %%at is, a face

S0, U i gt it K i e

111 . the profile strip 110 in the reinforcing
mat eri al -att ached geoflle strip 100 between the outer
&

d0024nfRumhetmaore dbesplumalitsopf amt ewierowllers 833 having a width
[ ntial face of the fir i nner,.r ol

Acco b v etk Fitocd PRt BHUERPR R SR RE ribs 112
{1 7 Sor@Hb FoirBldifik Soatpridl Aol DrbAY Gitlp 10 lixe Wifanged so as

back ace 0 orci ng rrat

pr of itbebs tgdsftididd bebwéen ithe ﬁeﬁ&ﬁﬁﬂgﬂ ribee132 def thwatreinforcing
is to be the outer circunferential_ face of the_ spiral

pi pe nsatemlméaphed@raﬁﬂ%@‘m 10@, aﬁ%havmgnﬂu@%r dipgiefpr set 5o as

t he elnforc:|n mat er | rof tri

100, tdpye ﬁ%?%ng At ding BB of e Bohtd 111 of the
the &J 54 fllboinl Shé I%ﬁ%o?élﬁ% rhﬁté&iaﬂdatt@h@dsﬁf@il@%np 100
the reinforci grmterlal-. attac profile strip 1

W t hdgtwsen pmhélgou[‘,éi09ﬁl‘cﬂih&reﬂtmhdfa:eldlthgrebﬁl Iand 3:he outer
has the same structure as that of the 25 first

sendicigunperettigtace ofi the ﬁé‘ﬁts\é’é@é goler BRe démﬂi%lm the outer

si de of url . qui d That

sena g PO re bk pE o it Bloeh FolGheri pdife, REGG et with
Cons'tﬁte'lﬁ&k%céoﬁﬁie 9@1n%1§§f§ﬁﬁtéﬂ9?éttﬁ@]ﬁéc?ﬁrﬁﬁg stﬁBdIOO that
second outer rollers 333, and a second oil hydraulic

not onis,38Fa¢chah thectidé ¢hat iets bedhd qiter hircomferen3dd face of the

via gears (not shqown) of a gearbox 30 334 fixed.to the
Supp6PEB 2 e S’Tﬂ-'@tWSFBt the apdicgent rsmicrangechsg 1@2 of the

reinforcing material-attached profile strip 100.

[0095] Here, the outer circumferential faces of the first outer rollers 323 are
knurled, and send out the reinforcing material-attached profile strip 100
without slipping.

[0096] The second sending roller 33 has the same structure as that of the
first sending roller 32, and is disposed on the downstream side of the
curl guide 31. That is to say, the second sending roller 33 includes a
second pinch roller 331 consisting of a set of a second inner roller 332
and second outer rollers 333, and a second o0il hydraulic motor 335 that
rotates the second pinch roller 331 via gears (not shown) of a gearbox

334 fixed to the support base 2. The rotational shaft of the second
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inner roller 332 and the rotational shaft of the
second outer rollers 333 are arranged orthogonal to a
| ead angle in which the reinf§¢0|ng mat eri al -
attached profile strip 100 is"to be supplied, in order
to spirally supply the reinforcing material -attached
profile strip 100, and are 5 axially supported
together with the output shaft of the second oi

hydr gilerGrollel: (?3‘32355'_& tRe RofatRBlaY shaftaifablecaddBRA Vutérollers 333

~the gearbox 334. Wen the second oil hydraulic notor

335 a®m mrrahgaharthogimaletn a Head saegladin rwbichr dhé ereinforcing
332 and the second o 1%'@{ r ol I ers 333 are &a,t ed jin
nut uBatsrialiptarhed gre ﬁtﬁl@s Q4 15 tpebe supplied,apcondey ép spirally

g |
nycr SOl gPinfiEcing, S Bithl-AAche € piafle PREQ 1106, 'and are
secoggallgnatipfoltbe! toz3heraBelth Nhe' Blifhii0RRARAS BRI theObecond ol

the second o lers 333 and that are engaged
wi t hhpdizulizt netor 888 inhe freslpfrotatiable manner in the gearbox 334.

e Blieam ahe rseesnd 3] Iidranhe shefor B35 db FRGEREIY driven, the
rol Ige gﬁE%P q’t’%g‘g%‘?éﬁ?e tﬁet ﬁgc%nﬁa(hﬁgr.r%ﬁe;sr §§$ tagg rotated in

curl gw e second 1 nner ro

332 ﬁ%uéﬂﬁﬂo@bhsﬁé‘ Bsteatfibha iy gesRy fiRgRAR LR i‘é@spbl‘ﬂﬁvely to the
wi dth of the reinforcing material -attached profile

st r i guip@d sha§ of thylsecehd ol hydoauliomotad3&fthe rotatiomal shaft of

the li ke, and has i.ameter. se uch .t hat the

out dihectdcennapenFoligr g'}g%eﬂlf Eheeaqta*z‘enﬁ%ﬁﬁ%é fi tp}e second outer
t . .

CON Al L8 By WgbASE B e otorcing

on theatstiseatthalied préfile fifipt 100 igpidiched Mevwben ¢hé isstond inner
face of the spiral pipe S [0098] Furthernore, the

pl urzpllier\33& aaédbndse@unérouter rellers388 hadisegt sonksitt be taken
that, al | ser into a space between adj acent
r ei NP iﬁ%‘iegm’rr - 25 of the reinforcing

I{(‘)gb?l | ALl %ﬁ@hgggﬂfd’fiﬂn%rs%ﬂ& 196) apgs ap %ﬂﬁ 2§{(f)l?&§ntially

posi’tione tween the reinforcing ribs

t he doeréép@hdiﬁ@m thé avidah- cﬁtﬂh@d&ﬂfo@émfgl mat&tisl-pctadfhkd profile
and have an outer dianeter set so as to have a
spacitnip 400 isspswtindgicab ppridon madenef ironf ox e Mf@r @nd has an

L RN -

OUt gt &fdsCURl SloRithdtd! withCehe! NB{t€GhnPd fAe t@le Sreinforcing
material-attached profile strip 100, that is, a face on the side that is to
be the inner circumferential face of the spiral pipe S.

[0098] Furthermore, the plurality of second outer rollers 333 having a width
that allows insertion into a space between adjacent reinforcing ribs 112
of the reinforcing material-attached profile strip 100 are arranged so as
to be positioned between the reinforcing ribs 112 of the reinforcing
material-attached profile strip 100, and have an cuter diameter set so as
to have a spacing correspoﬁding to the thickness of the board 111 of the
profile strip 110 in the reinforcing material-attached profile strip 100

between the outer circumferential faces thereof and the outer
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circunferential face of the second inner roller 332.

-Accordingly, the outer circunferential faces of the

second outer rollers 333 rota in contact with the

back face of the reinforcing Traterial -attached profile
strip 100, that is, a face on the side that is to be

the outer 5 circunferential face of the spiral pipe S,

bet ween the adjacent reinforcing ribs 112 of the

rein Gl r&al, - raof.il.e [ 10 :
[009%?IC Eliéirigfem? ag fgg{e ed?{ %]lfe(r:gg& gr g&%e!ra dgcg%z.ofﬁ%:%ogdmgly the
secopdtautituidtteditial ades f ethlensddoad, oated felleds 0833 rotate in
the reinforcing material-attached profile stri

10
100 wpntastivishithei back faveoef theneeipforeing materialjattached profile
machi pe 4_jncludes.a joi.ni ng nechant sm hat , jqins
adj a@EWP §Q$’r z#‘ﬂga?st’s oifacfehgmr eti‘i"reff 5‘?‘%1’ ntg.1 tlsér'ic}al%e the outer
at t agRedmté A I 8 Eﬁirﬁ?c ipet T bl o 8djacent
frame 6 %Enéa%&l&ﬂng%ée{ he iplgra pI pglp% ﬁroguce%ﬁby t he jacen
j oi nrgigforetdprilen1d2) i the geadprienimsipridtattechied pfofile strip
the 15 reinforcing material - attached profile strip
100 #80each other, and is disposed on the downstream

R G i R RBARL 11 8 o e deeond e ollors 333
rol | gte kphrieANahatdeRE Rit the 38IniBEcify BiABrAI-A¢tEhBA profile strip
roller 52 and drive rollers 53, and an oil hydraulic

not od085vithaut slggpahgs the pinch roller 51 via gears 20

£00t shown) of a _gearbox 54 fixed to the support base
110fH e Thet pipemraducigamachine; fangludes ajoiging mechapisn 5 that

52 and_the.rotational shaft. @f theesdrive rol.ler

are BPA R, s8R aFnE ot e MABEERE melfriphafatted profie
SPi T 8triPi1pe tSeachdEhérl bkl GdBFRIhE S fHAY S i@ds tel dbiral pipe S
the output shaft of the oil hydraulic motor 55 in a

f r eepyodueditgbthe joamngrmechamemdepibing &dfacaftespitddeparts of the

oil 25 hydraulic nptor 55 is raqfatiopally drivep, the )

p: perwg%ﬁm%ugﬁ?@ﬂﬂh?atw e'éﬁerq 8 "IE?HPVQO of? I@l\é§ﬂ5%'&‘§|"’e and is
t . L . . i o0 C

{ nat Capesqt GH ¢HE dotrsRRROR bOcUreRE biPoriiify aPBaLSug 3,

fo1010y dsaiHowen IHIOY. 63 he libfiRin® haichafam Faidudds & Ench roller

pi pe-producing roller 52, and the rotational shaft of
t he dlicopsistingerfsa 58t afid pipeprodwecinggeled 5Riand duyh eters 53,

g: P?éﬁ@?ygldpé flg’l.q{reﬁhgfwor Clr%% tlﬂgtter%{:aa};leé% (ta%(i‘ggbg T P?xf 51 %ia gears
(not shown) of a gearbox 54 fixed to the support base 2. The rotational
shaft of the pipe-producing roller 52 and the rotational shaft of the drive

rollers 53 are arranged orthogonal to the lead angle of the spiral pipe S,
and axially supported together with the output shaft of the oil hydraulic
motor 55 in a freely rotatable manner in the gearbox 54. When the oil
hydraulic motor 55 is rotationally driven, the pipe-producing roller 52
and the drive rollers 53 are rotated in mutually opposite directions via
gears that are fixed respectively to the output shaft of the oil hydraulic
motor 55, the rotational shaft of the pipe-producing roller 52, and the
rotational shaft of the drive rollers 53 and that are engaged with each
other, and the reinforcing material-attached profile strip 100 is pinched
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bet ween the pi pe-producing roller 52 and the drive
rollers 53 and sent out toward the guide frane 6.
[0102] Here, the pipe-produchﬂg roller 52 has a |l ength
approximately twice the w dt of the reinforcing

mat eri al -attached profile strip 100, is a 5
cylindrical portion made of iron or the |ike, and has
an outer diameter set such that the outer

Wby P S S e

pi peot wwaddate gfidefamie6mut ual |y adj acent parts of
fh%ﬁiei nforcing material-attached profile strip 100 .
0102hi Hiere,hdeppipeauedngingpraller §7ahas ¢ lengsh axpyesntately twice

10 npteri.gl-attached profile str.i 00, anRd t . .
subs gﬂajcl% Fﬂfri%e Fapforgme H’éate}'lgf- W@Fﬁgpro%ie strip 100, is a
mat ek b s | 1A &nldot tutBAdlamet
ot hep IR 3R B0 BRAUL f SRl bP HAORMG: BORAC Hn' b Ammoter
pl ur gdti $ychothathehdbuvd cpbtimfarehfiabducan ghereof dotatédan contact
allows insertion into a space between adj acen

t
r ei nWitihcthegsmpeth inper sircumferantigldaee afjthe spiral pipe S produced
mat exi al -attache rofile, strj 15 ;are arranged.
o ko e BOBHIsbAdResEt BaEty oh e aFiBand iR attached
112 ofacfriBaldo M wWHiEh 1Bl Qced ifgBRhRL P rtaifl thehREnforcing
profile strip 100, in the nutually adjacent parts of

t he maitefial-attaghedpeofilalstripti0fchetithe efbdeguent spirall part of the
in which the proceeding spiral_part of the reinforcin

mat evainforangantarialratachedprofle stowr 400 are doing §%q&@hgther-

A= Rt of the 20 reinfofcin t eni.al -ant agh
DRGBF | E8&HerBlors o, AgsfibeiL AP, BRI, o e GARE stlers 53
an OphGngdh aFREN tRS aHBwASirs8rticl Gnfo SPAPhAY between adjacent
corresponding to the thickness of the board 111 of

t he yeinfartimgsitibs p12 dOtherdinforcmignhaterialgattached profile strip 100
mat eri al -attached profile stri 00 between .the oute
ci r cHif aFiamgeg|so 482&%@%1}?@%3%6%6\%%%@ gginforcing ribs 112 of

o U PRRL b thd Feeilcila e BT REANEL ol B 00, in the
the SRitually" AljaBsst SRrtOoRtthel Reip@tcasd Mhtdtidlnarkadeld profile

face of the reinforcing material-attached profile )
st rigrif00l1Gh inhevkiche théaprdacsedingbespitad parterof the reinforcing

circunferentjal face of the ira [ S produced

f r oreTihaaehed pyois st D B the bybyeguien Splra;epart of the
rei £i.ng A= 1 eq&d Lo sl

AR bR B 5% 980 B o
of tied havefaer cnted ddPmeter set so as to have a spacing corresponding to

the thickness of the board 111 of the profile strip 110 in the reinforcing

material-attached profile strip 100 between the outer circumferential
faces thereof and the outer circumferential face of the pipe-producing
roller 52. Accordingly, the outer circumferential faces of the drive
rollers 53 rotate in contact with the back face of the reinforcing
material-attached profile strip 100 on the side that is to be the outer
circumferential face of the spiral pipe S produced from joined mutually
adjacent parts of the reinforcing material-attached profile strip 100,
between the adjacent reinforcing ribs 112 of each part of the reinforcing
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material -attached profile strip 100. [0104] Here, the
outer circunferential faces of the drive rollers 53
are knurled, and send out joi,ged adjacent parts of

t he reinforcing naterlal-attgghed profile strip 100
wi t hout slipping. 5 [0105] The guide frame 6 includes
a plurality of link nmenbers 61 in which a pair of
link menbers 62 and 63 are coupled in a freely

r ot atabigs Pehed\drdfide %ggm@g shaft 64, and gui de

rollers 65 at are arran In afreely rotatable

fanor Ha:epelmbl vater bﬂ-cﬂjﬁﬁemmmlll fages hiff tlte Glivad rbllers 53 are
link_ nmepbers 61, and the plurality of link nenbers 61

havi Aguried, gande sendr gute jeined adiacestippests pfedbn reinforcing

ot her substa y €. s [ 0106]

rer o m AP Hte eI S5 100 Fithopd sliphtia. e

OTHST TH @ Blme PENbLR U@ihl%_fht %?hhk%emgm iiwhich a
are in the shape of sideway consi sting of front

si de palnoEknk 2acmbers6@a andﬁ arel cdbeppddaires fotlly aocht&ble, manner
and coupling, plates 62c and 63c that extend between .
oppodihg cennling shafit ¢4 andgnida solenscbthatiprerarsamges inea freely

bab. Toyanlen et BRI TR S fullol Fhaff Rt the 1nk
(T Onianenpbal apfiStheilalley (% lenbedl G10BAvirg the guide

the I'ink menber 63 are overlaid onto opposing
por t irolersdib ateecoipied tseadh mhet Isabétamtiaﬂmnd@em}mq)e of a ring.

I6E0lo Hiare a8 ePowRp ELGRoHEA %@Eﬁaé‘m@ gfe’%p‘f?&@sﬁz and 63
' 6

[ e Ty B Yhe E mdiRhBis 6F B3 gk shipt O Higeway Us

menbesssi§tind ot frRRiddplateseRa %ﬁmﬁsaatrb@@ Eﬂ*él Iﬁaﬁ’éécbe and 63b,

det achabl e nanner via a bolt and a nut (not shown)
a seadecouding phates oGP iamg ﬁBattxhat(i@(tenddbﬁsceenf oplhtmng end

he BBTRPIN R s Sde ) haraoRb e Dlates CpAAABARde the Toar
i éSbnkdﬁfhn@ﬁ%ase %@%02“"92%@@?% Bifsido of the

adj atemt dideplaend®y 6né therehPRidddpisde 3t AR MEmber 63
attached to and detached fromeach other, the 30

gui der¢ oaerlasl ento bepéwingehd portienss hapheosther sidaiogithe front

H nes1kc)l¥a gl%ttg %Blangmf' Qhe rear side plate 62b in the link member 62, and
the overlaid portions are coupled in a freely rotatable manner via the
couphng shaft 64 to form the link member 61.

[0107] Furthermore, adjacent link members 61 are coupled in a freely
attachable and detachable manner via a bolt and a nut (not shown) in a
state where the coupling plates 62c and 63c of the link members 62 and
63 forming a link membér 61 and the coupling plates 62c and 63c of the
link members 62 and 63 forming a link member 61 are appropriately
combined.

[0108] Here, in the case where specific adjacent link members 61 in the
guide frame 6 can be attached to and detached from each other, the
guide frame 6 can be formed in the shape of a straight line by detaching
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the link nmenbers 61 fromeach other, and, thus, the
ot her coupling plates 62c and 63c may be undetachably
fixed by welding or the |ike. |'00109] Furthernore, the
end portions on the other si dé%f the front side pl at e
63a and the rear side plate 63b of the |ink nmenber 63
have a 5 rotation-restricting piece 67, the end
portions on the other side of the front side plate 62a
and t I o e
tﬂg gﬂ)[%rg 631{3? i r.sg:ﬁa b aﬂﬁb '{ﬁﬂp thé Dther coupling

have a n Spon

r ot atplgfésr@ﬁ:te[ﬂdisamma@l wﬁnd@tﬁcﬁé(lﬂly foxeietsyt Aellihg g ehe like.
a set radius about the center of rotation of the

doupoli yughermosy therddivetions anltbnaithelamge ofthe firont side plate
i nk nber 63 with 10re ect o th nk menb
isr ﬁﬁyr?‘%e s;c‘l_ﬁ ﬁ'?g’s(o& @% Hﬁ 967%3 have a

br ou

ey %dp%ﬂg%z# S T e o
r est rfrenteeide [;ﬂéﬂeOBZér iaexcnthsdﬁeawéla@ laeb62b of whe dinkd member 62
synthetic resin or netal, axial supEorted in a

f r eelhaveca a0seh pontiemdi6 edrwesp g&ctgpt P rgtatier regaicting piece
Vi a 15 shaft .bearing 68, and,.bro i nto.con t,.

W ¢ h B e AdAnea e el Fisting Ah} e neér of ftation of the
mat erg, ﬁ%hﬁgts%%?tegtl pz'il?(lfl th& rﬁfa[t a%qg.n '?;?tthé iimhI H]%mber 63 with
i nner I r enti a ace o rm

[ Olll]asfébttthefhmhﬁk fnlden @t 62 g @bétﬁfcﬁe(ﬁfbyaﬂ&e &btﬁiﬁl@g&féstnctmg
So as to be rggendlcular to the reinforcing
mat emiege &Y thar@ﬁ t pater congaek mith the nqtclamomgn&a stAqegrdingly,

Cor T o B8 ok Y et B iR epRe 8 e

r[@lfﬁ]orﬂié‘%uf%t SoN&s- éﬁtﬂ%hﬁﬁdepéfogjrﬁ&eﬁtcrfe%lﬂ-% metal axially

joined to €ach other by the joilning nmechanismb.

or desupportediasefrebly wuatible aldmeier Livus mhas:ouphhg shaft 64 via a
perpendicular to the_  _reinforcing material - atta

pr of shaftskearing 68, aed hregehtiiate 9omf@|ct Bl the flag nm?r face of the
he qui.d nk 1. of
on 1 Heitfotding il a bR Cor e & Sﬁ@ﬁﬁbﬁ g the inner

por t icARenBRh RN Med6f TRVEHAraligipt ge axial direction of

the pipe wth respect to the otﬁ l'ink menbers 61
4011 1] Facrthétreoret hehermgerdentroll@fs [mm}e %ﬂahgeldfsm as to be
Produci ng Spiral Pjpe> productjon

spi r Kerpgnyiiculazito the ewmfgw m?ée@ﬁl attaghed Proﬁle strip 100 in an
existing pipe K in order to supply, to the downstream side, the spiral

pipe S produced from adjacent parts of the reinforcing material-attached
profile strip 100 joined to each other by the joining mechanism 5. In
order to dispose the guide rollers 65 so as to be perpendicular to the
reinforcing material-attached profile strip 100 forming the spiral pipe S,
for example, in the guide frame 6, one link member 61 of a pair of
adjacent ink members 61 forming coupling portions need only be moved
in the axial direction of the pipe with respect to the other link members
61 and fixed after the movement.

[0112] <Method for Producing Spiral Pipe> -
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pi pe K using the pipe-producing apparatus 1 will be
described. [0113] Prepar ati on Bef ore Application,

etc. 5 As showmn in FIG 8, exi sting pipe K has
manholes M and M2 at every g;ledeterm' ned span. In
this exanple, a manhole on the upstream side of an
application target region (refurbishnment region) is
taken as a departure side nanhole M, and a nmanhol e on

oo RSB HIET FASHAL BHr SauBiPs o et

pr odyfipe Knasigagithalpipé-peoduding hpParsas At wilibeidpeeribed.
Production of the spiral pipe Sis perfornmed fromthe

departure side manhole M to the arrival side nmanhol e
the j existin 14] ] n the productlon
161 e SDIB@paﬁe%%gg%ftflﬁe&(@ﬂm%@n( ﬁicth a rotatable
base) abouf m%[g r Qi
profile strip ﬂhﬁ%}mﬁ% %ﬁp ﬁﬂﬁﬁé&\t/\dnﬁdénsd [ﬂ%@ﬁ%%h and M2

pi pe-apr oebityi peedRppahbiads spant odat ties exdrhpled dmhiauBole on the
power unit Wincluding an oil hydraulic unit _and an

el ectupistreganerds: of ag r&whgamn)taagﬁt reigion (nedurhashmertgegion) is

e consti,tuent el e nts um D and th
ot | JERE5 B ¢SRS SAS arrnhols Roftiitgle on the
the ﬂo%s@featn?ﬂesﬂ@p?g tt‘éﬂs@gshgeaHHMQ Igide manhole M2. The

Furt hernore, the pipe-producing apparatus 1 1s

di spasanhales dvili anérM2i are tised depprddiice thedepirabhipe S in the
M. [0115] At that tine, the pe- produci ng appar at us

1 i s egEtingepwe K t Ewoqhh@mbp%gnq)smabpm %p@:neaﬂoamed from the

cur %‘5%%?“63@%' bl MU Hhe, el mibtimaRole M2 of the

MachigRfstthg sipd khe pi pe-produci ng machl ne 4 is further
di sassenbl ed into the joining nechanism5 and the
ikl Inahe ppdaadon béshe (sc_pmmﬂlplp@rﬁ, thbel’mmﬂ) &with a rotatable

assen‘oﬁéd in the departure si de manh
Subs Baspingbgut Whlc wyarwnf%magpma{tmal a?taﬁh@%@rﬁﬁla glaip 100

hyar ST p T <1 SORBER A5kt Pief PRARHAR Mg fad L topether
appagathis %1(%[% bB%e?'ﬁmlﬂyw %ﬂlh&lﬂﬁohﬁroﬁ%ﬂﬁaiﬂlﬁ unit and an

joining mechanismb5 in the pipe-producing machine 4
electric generator (not shown) and the like, are used. Of these

constituent elements, the drum D and the motive power unit W are
arranged on the ground on the side of the departure side manhole M1.
Furthermore, the pipe-producing apparatus 1 is disposed at an invert in
the departure side manhole M1.

[0115] At that time, the pipe-producing apparatus 1 is delivered after the
pipe-producing apparatus 1 is disassembled into the support base 2, the
curl-forming apparatus 3, and the pipe-producing machine 4, and the
pipe-producing machine 4 is further disassembled into the joining
mechanism 5 and the guide frame 6, and these constituent elements are
assembled in the departure side manhole M1l. Subsequently, oil
hydraulic pipelines from the motive power unit W are respectively
connected to the oil hydraulic motors 325 and 335 of the curl-forming
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[0116] Here, regarding the guide frane 6, coupling of
a pair of adjacent |link nenbers 61 form ng coupling
portions is canceled, the plurglity of link 5 nenbers
61 are formed into one |ine aﬁg delivered, and the
pair of adjacent |ink nmenbers 61 form ng coupling
portions are again coupled substantially in the shape
of a ring, and attached to the support base 2. [0117]

Furt r.gin e i : .
o AEPBif SO0 e 408-URELRLAES PRIBRAL oo 5
Cur vah ¥he pasepretiviing thdchéne 40 pi pe diameter of the

spiral pipe Sthat is to be produced is prepared, and

{oe16]; eegarding thegyide frame Guobplingfofla piirmdradgacent link

61 ft i f N i t ed. 0118 ] ;

2o)  RReBres bl A co R P S5 Catseleg, tas pharality of link
ui PR A _ . |

PO | GRS BT, aled NG TpRPbRS 1 WhA GOVABEORH ¥R pair of

'S t adpgone iHIbishEberanel e igdtdupling! pertidpisnie! &idig coupled

materi al -attached profile strip 100 that is to be
us ed supstangiallshierthetahapeaf arrng.oandatieghedto the support base 2.

J0ITY° FGtheriore: GG the (e Gapdiing abparatia 1 the cur

circ thaking : [ ;

or o %, 31 hilvin? £ 3gPlespBRIBE NS T RARTAAS dcifeding to the
M. Pphsndisasetshofbhé BpirhHipeR hataircto H(rodubébid prepared, and
end portjion of the reinf ogci ng material -attached .
pr of the cirgumfprentmlilengthséhe amnbarnfdink membersifl) of the guide

roller 321 .of th irst sending roller 32 in the
cur | %fad??n%r}@agblbsg?é‘t us 3, and then placed al ong the

!%Iru?nﬂ arc-l1ke CIEFIH%@E%]; (ﬁg\?/? (ﬁ%i%@?g%&fa{tugul Qf‘aﬁﬁe atd?uSted S0 a8

Ius of curvature
cor r és handiangpital gitvh coaxdéypendingto that e r aiamebtre ofdhe existing
gui de 31.._Next, the front end is inserted through the

pi nchiPe &t | &at3m tefbe refurhishad saddithe widthe pf 3beaprinforcing
subj ect.ed to. plastic ef.or (gQn.t.o.formspirals, and

¢ hen iareeiar APl einmieumip Tid, Bhyiif o Be el ' 7

(@1 19 NWHEE NERd SPreparAtibhe opeRfidd OfUCiongp BB B8e 4reinforcing
and sent 30 out to0 the outer circunferential side of

t he matdeial-nstaeh6d $HBofile0kRADp 160t he paBed whet efroine the outer
g material-attached profile strip 100 is

rei nf or &lﬁ&
pul | eacwmderengial iside gfithe depme pasgd an theqggroyndy pad pulled
dr urthanjll% departure side manhole M1. Then, as shown in FIGS. 9{a) and

9(b), the front end portion of the reinforcing material-attached profile
strip 100 1is inserted through the pinch roller 321 of the first sending
roller 32 in the curl-forming apparatus 3, and then placed along the
inner circumferential face of the curl guide 31, to form arc-like curls
having a radius of curvature corresponding to the radius of curvature of
the curl guide 31. Next, the front end is inserted through the pinch
roller 331 of the second sending roller 33 and subjected to plastic
deformation to form spirals, and then inserted through the pinch roller
51 of the joining mechanism 5 in the pipe-producing machine 4 and sent

out to the outer circumferential side of the guide frame 6.
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sequentially supplied via the curl-form ng apparatus 3
to the pipe-producing machine 4, when the front end
portion of the reinforcing 5 terial-attached profile
strip 100 is transported along the outer
circunferential side of the guide frame 6 and inserted
again into the pinch roller 51 of the joining
mechani sm 5, the subsequent part of the reinforcing

r[@mﬁ]' Th-that éa@@fwﬁeﬁr ﬂfé i‘tﬁnﬁfrﬁiﬂé e disl- aﬁasﬁé&sréﬁlbosmp 100

e pinch roller 51 of e j ol ning nmechani sm 5.
[0121;} pAdbedr duthdtom the ehmmmcurﬁfe@enﬂal tside pbithe drum D and
recess portion 115 qof the subsequent spiral part of
t he ceaneRiiallng suaphed aviat ﬂa%héarlpﬁoami% appppatugo@ to the

' d_f h

| of nen BretRnk Wadhtof 4, Sred TeRat 74 oBhifn f the Fejnforcine
part 1RbterB-dteldhedr profle BREST 16h- gttt@&ﬁh%rﬁﬁcpfdlbﬁg the outer
strip 100, the |lowered portion 114 of the

subs emcanifermltialomde he thei ghidecframenst and ahseatethcalgem into the

profile strip 100 . dj sposed .at .t he_si de edge
port iPé‘hCleO]the%@ﬁrti‘e jemingyneghamien; &) the s @S@p@@ﬂ gart of the

ot cr oot iRl SPEREL B 100l fPied 2 dhe pinch
rib 14Be®b1 bhthe pibinRGHEHaiam 5,0f the reinforcing
mat eri al -attached profile strip 100 is 20 caught by

{02 MeiAvkordingly, mstshbia om RIGe 3ithe joand ng:esh@omontllt') of the

projection portl n 113 t he roceedln art
r ei n?Bi’%?Wnﬁa?&’é? darkof éﬁﬁ sginfprcang mate ged profile strip

oo 0aPONY! Mol o ACRINE: R AR SRl % | {0yt projection

mat er i al - ache rof are | oi ne

ot heporisa ]FIBOdMCtt}ﬁn f‘oc@e&i.r%r ts;siealsppaﬁd of pﬁ:leS réiforcing
started. 25 [0122] Herel nafter, in a simlar manner,

the meatefiadwittaghedt profﬁe stripclsy ther Mwemdsu)pmonODM of the

St S S T e B i 100
pr OVH_?%% WL UL BhE did ka%él%? o]!)c?k'ﬁml?la\’)f ncgeab#aﬁﬁ' lffl q{avm%fthe joint

curvature correspon radi us curvature

t he pusjection dpotion alIB i 6 efhee hrobecdigh phet del I‘nhélgremforcmg
mechanism 5 several 30 tines (approximately 1
ti megyatemiadatiached prodiletstrip d@Ossrandalthmmhsedmb 16 of the

ItO Lgducg qg,{ea% ZIPAth% UCt grc%g }:nha%eng a&acﬁe&) roSﬁ]US stm% 100 is
caught by the reinforcing rib 112 on the side having the joint projection
portion 113 of the proceeding part of the reinforcing material-attached
profile strip 100, Accordingly, the adjacent parts of the reinforcing
material-attached profile strip 100 are joined to each other, and
production of a starting spiral pipe S’ is started.

[0122] Hereinafter, in a similar manner, the reinforcing material-attached
profile strip 100 is sent into the curl-forming apparatus 3, subjected to
plastic deformation to form spirals by being provided with arc-like curls
having a radius of curvature corresponding to the radius of curvature of
the curl guide 31, and inserted through the joining mechanism 5 several
times (approximately 1 to 3 times), and, thus, the starting spiral pipe S’
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Apparatus 1 5 After the production of the starting
spiral pipe S is conpleted, the first sending roller
32 and the second sending roll ﬁ 33 of the
curl-form ng apparatus 3 form®ig the pi pe-produci ng
apparatus 1 are driven, and the joining nechanismb5
of the pipe-producing nachine 4 is driven.
Accordingly, the first oil hydraulic notor 325 of the
firstg éﬁ% ing roller 32 is rotationally driven to
rotate t% Irst pinch roller 321, and the
reinforcing material -attached profile strip 100 is

fp[i nched between the first inner roller_ 322 and the .
01%$ out Brodustioar of 3the afigirapuPiped SuUsing nthehePinegiyoducing

ushed.toward the curl guide 31. Accordingly,
the ?gm%rtf ?19 material - attached profile strip 100

noves 15 ' aﬂl.tﬁ]' ' ko
pl astic defor mta]%‘ih ﬁgﬁétcg#%ﬁ%]sl%i%ﬁa S %éﬁiégﬁ’g‘% B2is completed,
cont ithgofigsty sgridivigdedles 82 atid -thekeecondl serdiiup ngplier 33 of the
radi us of curvature correspondl ng to the radi us of

cur vaugléorgingraprayptus éu ocyaBg t%poma]prp dueingrapparatus 1 are

th d | d | t f th d 20
ot teRjolEte shednam 5 of e, bibeH O R he Aaghine 4is
seco%‘;gmchAE rif{gly, 38He ﬁ%@ o.t)]h‘ehofcﬁfa%ﬂi@rﬁio@cgr 325 of the first

mat eri al - attached profl e strip 100 is pinched
bet wesendige rekeroB 15 motatiomdllye drivda ’a:nnbtate thedireti pmch roller
outer _rollers 333 and, taken fromthe_ curl guide

and e asd: theotginfpreme mtﬁnﬂlgattﬁ@b%@mﬂe@tw ilﬂ@ is pinched

b nrREks' R, R dRBEr tolREH2R R e S8R S rpllers 23 and
subj gRiIRMA bt ! iHe dﬂ@&omaatmprpdsﬁea%ma&al i) 2utd) guide 31.

bei ng conti-nuously provided with arc-like curls

havi ﬁ’g:cardmgl}usthefrem&mhgrmab&ma]estpmithdngmﬁietdtmp 100 moves
radi u curvturﬁ of . the curl guide 31, %9 X

suppl® @agttgetnﬁg j e L s Fabliestpds to Jlastie deformation to form

Fusrth
o |~ ALY SeE Bblntoudy bRbRiA Mih RETRES bl having
45  rafald eNaliviit il e@fegp@nﬂmgﬂt@tﬁ@ Padiu Of cusvatRire of the curl
and the reinforcing material-attached profile strip

100 @uqbtaﬁéhed bet ween the pipe- produ0| ng roller 52

he. d [ 53 t ak th
%]{12-*-{] %‘uryclllé/r%lorr% t gs secon nd oil % % c(:) mmotoer 335 of the second

sending roller 33 is rotationally driven to rotate the second pinch roller
331, and the reinforcing material-attached profile strip 100 is pinched
between the second inner roller 332 and the second outer rollers 333 and
taken from the curl guide 31, and sent out toward the joining
mechanism 5 of the pipe-producing machine 4. Accordingly, the
reinforcing material-attached profile strip 100 is subjected to plastic
deformation to form spirals by being continuously provided with arc-like
curls having a radius of curvature corresponding to the radius of
curvature of the curl guide 31, and supplied to the joining mechanism 5
of the pipe-producing machine 4.

[0125] Furthermore; the o1l hydraulic motor 55 of the joining mechanism 51s .
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curl-formng apparatus 3, and sent out to the outer
circunferential side 5 of the guide frame 6. At that
time, the joint recess portio 5115 of the subsequent
spiral part of the reinforcing material - attached
profile strip 100 is fitted fromthe outer
circunferential side to the joint projection portion
113 of the proceeding spiral part of the reinforcing

mat e'i’bﬁitml?atlgfﬁﬁ?ﬁg 1{)% St ni'c%oro]l Eo‘ﬂ‘ﬁﬂeﬂle reinforcing

portion 11 sequen part o

r ei ninpsteirizd-avedahiedal pr@lbacbﬁib prIIfO | ﬁsStpllnI@hé@O bétween the
di sposed at the side edge portion on the rear end_side
of t mép&spaedncing roHer tﬁi’eapdo@@ednﬁg lpélﬁrs &3 &né taken from the

e EREoREHER B PETR 5T e SCToRh A oerte? oo bbtial side
rei n%?&%sr@tgﬁawaﬁﬁw At AENSGmR! Phi H&nﬁ%b&s igﬁl (115 of the

caught e reinforcing rib 112 15°on the r

si de sabsé¢queentrspir diary of shé refnfolving mﬁlie@ramam@ched profile strip
mat eri al -attached profile strip 100. Accordingly, the

adj adORt ISSféﬁbpélfrorpathesowrteh@wnefemm@h sige to the joint projection
ot o e o P b SR ek S e intoreing
( see phdterialaRiachel Op £l AGERS 0D the @deéﬁﬂ‘t o§ﬁbﬁah14 of the

parts of the reinforcing material-attached O profil
st ri pub&fyysetigero o dhatémforciveg ﬂia&temhgtiﬁphedlprpﬁlmestﬁp 100 is
are joined to each other, and, thus, the spira

S i s dapoeed @b ihe yidsrestaecartionrn theereag;ﬂmiawda.%éh@'board 111 in

t onar b pieedid Baft e HiniRisit bR avisipd Broftdstrip 100,
rot aphad kRdAnkliAbd LB 116 BF. tHd %ubgécgﬁélﬂnﬁhr@ loff ViheOreinforcing

the pinch roller 51 of the joinin 5 nmechanism5 in
t he pgteriadadteched prabld an'lpl 100his aaanghtlhyntiie geinfercofg rib 112

the first pinch ro]ler 32 t he f| st sendin ol l er

32 i ABt ik CH?M f‘?ﬂfdmﬁﬁ e & pﬁ?‘%\tﬂ]@c@ 188 d PAKe Ofg tLe remnforcing
QPR A i T
obt apﬁr&Y@EﬂHeof&Hﬁ)rcﬂ@ MEtersdl-dt@dadtld HrvflleistrifAv0eAre joined to

the reinforcing material -attached profile strip 100 is
46 each other, andrthuisetha smraipipe!d warodncadd fsee fFICh&(b)).

M@g gf’gg%ﬁ)gglry? %é;ggelgqi@%? pﬁr{'g%/ Sf 3 xger}gfotrrc]&gcmaltenal -attached

gf‘;gﬁ%ﬁ]g:%%@%@? Bﬁél,ﬁ%hle& aﬁ”Ee[.ri bﬂe]sggrﬁﬂgjsﬁﬁ*%f MeOS’ are joined to
each other, and, thus, the spiral pipe S is continuously produced, and the
spiral pipe S together with the starting spiral pipe S’ 1s sent out toward
the arrival side manhole M2 while being rotated

[0127] At that time, the rotational drive of the pinch roller 51 of the joining
mechanism 5 in the pipe-producing machine 4, the rotational drive of
the first pinch roller 321 of the first sending roller 32 in the curl-forming
apparatus 3, and the rotational drive of the second pinch roller 331 of
the second sending roller 33 are controlled so as to obtain synchronous
drive.

[0128] In this manner, the reinforcing material-attached profile strip 100 is
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formspirals by being provided with arc-like curls

having a radius of 5 curvature corresponding to the

radi us of curvature of the curé guide 31 is sent out
fromthe second pinch roller é 1 of the second sending
roller 33. Furthernore, the adjacent parts of the
reinforcing material- attached profile strip 100 are
joined to each other by the pinch roller 51 of the

j oi nigagt BRE kemh $he Firdf pided RllRe-32N1 Wbt TrsfRBEALIDG rbller 32 and
10 and, thus, the spiral pipe S is produced, and sent

out an@ng thkmgU|dna buﬁhegﬁuknmﬁld fahd, athiw,al tls deeinforcing

the. FesisFGHEitiasoed erotds S50palifbaubisted B SMichy dermation to
trang, ?%ﬁﬁ%ﬁﬂ ﬁ)a?}s ?Smcguék? ?E&nvpﬁhaz?r%m Wi R ng,, a radius of

subj e mat'1on mspira

bei ngueedturs lé@bhﬁe's ondidy tdetheddiugof chieiudé of tﬂhé %url guide 31
having a radius of curvature substantially simlar to

a t angeent oadfrom the secondtpineh gblleh83% of the spequel &ndmg roller
and en suppli.ed to the_ joinin mechani sm _

thus 3%t he sERrtherpioge S the pﬁélﬂ%‘é% RMitS, o 186" reinforcing
r est - Q] [

ot APASLLRR o8 1 108 B SRHEAT S gt by phe pine

r adi wellef 5qmﬂftaiebgbﬁam§emem§nﬁb%ﬂ tHeh 1péFpM@da@ui§ machine 4,
does not act during production of the pipe.

Accopaidnghys, teespira plpeeSnsmmdngedmared isaht ont tamahe guide
fil | th

b1 pe fTne Eigpatt dhe Ssiinl PRI ol TGNERE brige rotate

Topdg]l g af résébg% i %ﬂf&cgg% ’Eéﬁe'iiaﬂ 'dspg@%lggstrﬁJ 100 is

splral pi pe ving a tar pI pe aneter

t ar getarspogted ciantie cutl-forbling mp@@um 32nd @uBf¥cted to plastic
Conpl etion of e Production and Renoval_ of the )
Pi ped %’Mﬂqwtm%pm spigals by kelng continupnslyupnovidedowith arc-like

app! FREE, DA Bot g O Ermiap i PUHERAA B, P apits @ tareet
the gx %ﬁl_%' Jfg:urﬁgt&ﬁpr 4 ﬁ? shiial F)gdené Ohfid RBen su supplied tg the joining

mat er | attac e str 100 is cut
pi pe nesvhapderhi 5N @fd t thauss pibrealspirapepife 8nds t;hedutdfde Thus, a
pi pe-produci ng apparatus 1 is disassenbled and

r eno¥estoringnfarpe thapaestores dhecreinfpneiggemmterial-attached profile

strip 100 to its original radius of curvature when wound about the drum
D does not act during production of the pipe. Accordingly, when the
reinforcing material-attached profile strip 100 is spirally supplied and
the spiral pipe S is produced, even in the case where the rigidity of the
reinforcing material 120 is large, a spiral pipe S having a target pipe

diameter and a target length can be reliably produced.

[0130] Completion of Pipe Production and Removal of the
Pipe-Producing Apparatus 1, etc. |
When production of the spiral pipe S ends over the entire length
of the application target region (refurbishment region) of the existing
pipe K, the reinforcing material-attached profile strip 100 is cut at the
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[0131] That is to say, since the guide frane 6

includes the plurality of link 5 nenbers 61 coupled

to each other, when coupling gl a pai r of adjacent

l'ink menbers 61 form ng coupling portions is cancel ed,

the guide frane 6 can be fornmed into one line of the

link menbers 61. Furthernore, the joining nechanismb5

and the curl-formng apparatus 3 are separated from

t he 0 bﬁﬁ% , t  t t epent :
re rro\sl%i g c %L%df ro mot% h Sﬁﬁgﬁ a%?%rﬂe 9?,‘?% tes’ rréa% ot Ihgth [pgggg]%ducmg
I n t hepgaonegoings edibashiemdbitd ahd rwaidvetofiommgthe departure side
apparatus 3 in which the first sending roller 32 and

the seaphalesMiqi ng roller 33 are respectively

dpAIPCthtis' REse” S GRS kG HanE s xRy dol iRl BRIty of link
one Gheherd 61 doup R dadlp oty %ﬁcd‘{tﬁm@o% gqﬁaﬁ Be adjacent

reinforcing material-attached profile stri
t onardihlk embels §jufodmifg canglinggostionnds emnmilerty thelgdwde frame

or of 1 @by ?%n&%ﬁmtéiabﬁﬁﬁie‘”eﬂ&qe A eraie?a%&?#siééﬂ%?mewre, the
For mithoane sbectitnibl § HEIT3RE ol Byt SSndd TRt Bibarated

5 of fdif tHePSaPhd WasB®, "Reditheset corddtitukRe el&B6Rfare removed
sending roller 33 may be omtted. [0134] Furthernore,

t he droth theiddpastre sidexovaubiole BH.as an arc-1i ke spiral

late, but there.is no ljmtation t spiral plate._ . .
ﬁ@ﬁ'@x drpthe 1%1‘%91}%6 @@hb%dlﬁf@é’éi Flee‘dc'a@'sfg?mmg SRPRIAIAE o in which
is n oi , I [ dgy 3 0 i n
5, R TBHET A o 57 A Sy A s 33 e

Ci I cygBsddthiely afRiiseddh fHeCupdthsarsHid@hnll d@etHoddvigstieam side
radi us of curvature substantially simlar to or not

gr eatofrtheheurl tgwede 8di ssexemplifieditbuteeisher hve 9fi thel first sending
' iall ted | f b _

annablei o4 (ot gusheg (e Reisipsut taenabUHAGoR) PRoftrip 100

7 hai G2ar e AP A 23 fisd piEpfee il Y] % et bakos the

gr eatrginfbhang 48atdrivd-dtesihes profilyrstaipul @0 drorhhthes purlaguide 31
pipe S may be fornmed by placing the reinforcing
mat emegfl-caly hepzovideds il e strip 100 al ong the

%ﬁﬂl IFt‘LYrtﬁérm{n%t, %L{e "l Eg)lu% 8 31 may be formed so as to extend near

the joining mechanism 5 of the pipe-producing machine 4, and the

second sending roller 33 may be omitted.

[0134] Furthermore, the curl guide 31 is exemplified as an arc-like spiral
plate, but there is no limitation to a spiral plate. For example,
although a detailed description thereof is not given, a curl guide 31 may
be formed in which a plurality of rotating rollers that are circumscribed
about an arc-like spiral face having a radius of curvature substantially
similar to or not greater than the radius of curvature of the spiral pipe S
are axially supported in a freely rotatable manner with a spacing
interposed therebetween in the spiral direction, and arclike curls

having a radius of curvature substantially similar to or not greater than
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[0135] Furthernore, in the foregoing enbodi nent, the
pi pe-producing 5 apparatus 1 is described in which
the curl-form ng apparatus 3 % d the pipe-producing
machine 4 are integrally arra %ed, but the
curl-formng apparatus 3 may be di sposed separately
fromthe pipe-producing nmachine 4, for exanple, as
shown in FIG 10, on the ground near the departure

e i . _
si de yRrghes M our%ﬂﬁﬁfe(?ff_'fhé g : Bipd’S ‘ﬁ?réa!;g lﬁlé‘ %oez%g&%?bi’écmg the

1 10 together with the pipe-produci ng

di spasadoteing hmatenal attacheds iptefilaptrip €100 aldriyl 3hé PAurality of
shown in FIG_11, this curl-form ng apparatus 3

i ncl Jebating gellers. guide 31 that is nade of a spirally

TR BSRenROSG o e, rediBe ebodiihenthe " ipé froducing
seconghpheafild'ths B04drle BRlwhild] the ol IPARRL Qﬁbab{éﬁus 3 and the

downstream side of the curl guide 31, and an ol

hydr quipée producing athisbcivaye idtegraliy atriamgad) hutithe esrl-forming
ei ther one pinch rol]er of the first pinch roller 321 .
and APPZRUSHS JRAXhbe  dispesed Feparatel ofrem [the3pipe-producing

Her e, uy | ' , flrst p~N roller 321,

and _t%éagrelg o‘% uf of %Bg&pﬁ%’ha% %ﬁPgP %%f?ﬁa\c}@’ f Hethga%und near the
conf idaphfurensids riLskele I, aRdVRrmAfk bijse-pAiRing apparatus 1
configurations are denoted by the sane reference
nunmertagethandvish thet mipkgaodesiogi machinet 4alismfsedsin the departure

om'ttﬁg% [O 32{ so in this enbodi nent, when the
cont i® 0 ‘ied reinforcing material-attached

R4 P 0. T B B0 e o
substgaidd 81 tHatRaatls 08 hapiBPRoldddestbll sHeat Cd fidst pinch roller

materi al -attached profile strip 100 can be subjected
t o pl3&@dithat dedinpesed on the Wpstreaspisidd ef the el gyide 31, a second

i d ith_areslike curl i dj f,
e v B 1oleT a0 ot Lot ORate.doBRsEERTR eidecob the curl
the gue i iiF b - ,
{17 Bt S8 654 i oil Pidkauid ;s THGE ML PR fotitionally drives

hydr aithiee ometpihclarollénef frafitst pifich rbBed 82 andthersecond pinch
roller 322 and the first outer roller 323 form ng the

fi rsﬂff)ﬂ@ #thvicogdazs. 321 are rotated in nutually

BRREE, P Bl S S0, S0 e OSSO A S the scond
pinch roller 331 have the same configuration as described above, and the
same configurations are denoted by the same reference numerals and a
detailed descriptioﬁ thereof is omitted.

[0138] Also in this embodiment, when the continuously supplied reinforcing
material-attached profile strip 100 is placed along the inner
circumferential face of the curl guide 31 over the substantially
semicircular shape, the reinforcing material-attached profile strip 100
can be subjected to plastic deformation to form spirals by being provided
with arc-like curls having a radius of curvature corresponding to the
radius of curvature of the curl guide 31. Then, in the case where the

first pinch roller 321 is rotated via the oil hydraulic motor and the gears,
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between the first inner roller 322 and the first outer
roller 323 and 5 pushed into the curl guide 31.

Conversely, in the case where ,the second pinch roller

331 is rotated via the oil hy% aulic nmotor and the

gears, the second inner roller 332 and the second

outer roller 333 formng the second pinch roller 331

are rotated in rmutually opposite directions, and,

t husthd Best’ St YR B29BLE] tRY firdt! bikeh SEIIBE 9§B|fﬁnﬁiﬂg the first
100 can be pinched 10 between the second inner rol

332 pirth hﬂlerem)h drowbvated oh lreatBdBby appbsﬂeaﬂn-actﬁmmnand thus,
the curl de 31. [0139] In this manner, the

r ei nkkg cli ompgr mdtexial atteshedr profile sirip pl%o:ant thgt pinched

hed oy b f
sont BETTeH Bnf st Sppbt SopBh 2 hRa' B B8 BRfr Riley 328 and
rol | gisBeilintd'thber] gidded1c r(ﬂ)rﬁr%ré@& Shithbcabé a&m@l the second

profile strip 100 that is transp orted via the first
pi nchinchatdller 33 lisanthtedesia dhé ogthsdhaﬁhc anctor alpdntheygears, the

ot oMFREROHASS TAleh 357 s the Soarl AR FRllen. gy forming the
Cur vt EPd b 36 arF 5% g B el Bibothelh dipestigns. and

the ghid, tﬂélI‘éﬁlﬁimn?ﬁﬂa%aﬂ%téﬂh@dtﬁ%ﬁ@sﬁwqobtﬁa% be pinched
si de manhole ML to fhe j oi ni ng mechani sm5 of the

pi peb@ﬂmthegsecandlmneﬂrollcﬁlm afithéhe seévmnd eutet ooden§33 and

materi.al -atta ed r of strip 100 subjected to
pl as’iark:endg gf-‘@?%*m spirals having a radius of

BT i %éﬁ&?@ﬂ% ALiABriE R feafhild B Sivip 100
j oi nilag ﬂqﬁmkisam By the Ghst ]ngETBII@ﬂ 321 NEhd et Béntdout via the

the joint recess portion 11 f the subsequent Sﬁl ral .
par t cwtl ghgle 13di ahdr thegsacanér piaicharolieth 88 1prarf ithe reinforcing

stri sf| om t.h I rcunferenti
Si de aftaf:fa%f'f rof B CerB L in Erenbgrteniyaa the first pinch

g{ ?ggﬂ%lé pr OE?I&F £ ﬁ@%ﬁ{}%g&%k@flmr o portﬁ) 1'10 er 331

of tihesuhibedue Ililaﬂd;&f efobmbbions tei fof@r spifgls B3 being continuously
mat eri al -attached El;Ofl le strip 100 is disposed at the
si depeyadechwrith arc-libe cunls hasdng entading of shrvaiairg sarngsponding

| ﬁéﬁeﬁo”aﬁhiﬁﬂﬁéﬁéig aRREE of e Shab ik YA, auided vin the

rib ddfhrture side manhole Ml to the joining mechanism 5 of the
pipe-producing machine 4.

[0140] Then, the reinforcing material-attached profile strip 100 subjected to
plastic deformation to form spirals having a radius of curvature
corresponding to the radius of curvature of the curl guide 31 is processed
such that, at the joining mechanism 5 of the pipe-producing machine 4,
the joint recess portion 115 of the subsequent spiral part of the
reinforcing material-attached profile strip 100 is fitted from the outer
circumferential side to the joint projection portion 113 of the proceeding
spiral part of the reinforcing material-attached profile strip 100, the
lowered portion 114 of the subsequent part of the reinforcing
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of the subsequent part of the reinforcing
materi al -attached profile strip 5 100 is caught by the
reinforcing rib 112 on the re?.)r end side of the
proceedi ng part of the reinfo 0 ng material - attached
profile strip 100. Accordingly, the adjacent spiral
parts of the reinforcing material- attached profile
strip 100 are joined to each other, and, thus the

¢ v 3P E AP BloMd Y1 0 B HERGecd AR (AE Nid g Ulige portion
r ot ategd thé Gb4l] erfl edediofighy, balrdol1n ik e prdteddimgnpart of the
the reinforcing material-attached profile strip 100 _ |

i s t metelpreingdneterialattached pxofile strip 490aeadudhe3inghged rib 116
subj ected t | astic deformation t.o formspiral .
bei B RIBAGRYE BRvAled e Eirane el fached/prgile strip
a radiges; v . ' i+, | t :

Car g AAraaehr by i FEEEHY Shos ik, Rar Shdside of the
t hen propgdding parttdfethieordinfigrcimc hanesiad-attazhdd grofite strip 100.

the spiral pipe S is produced. Thus, a restoring force )
t hat Acserdingly, t héhe r epdtasert ngspivaler ipartat t ebhede reinforcing

profile strip,1Q0 to its or.iginal radius of ur yat ure
Phen TitiALatsdthech BroflE tErobOT anh JoueR i, pacly YRS 55, thus
prodygki 203 { ' rgi
Phe rar filralRige, S B° cOhfiinoudy Fodderd dhixabt diiffoward the
i s spirrpval gideupphheld Mi2dwhile bepig witatgidoe S i s

ced, even_in the case where the rigidity of the,

d
ﬁég‘ﬂ# ordqcardingler i Also20in s thisge, embegiment, pj ghes reinforcing

havi n t arget ,pipe.di;anet.er d targe engtsh can. .
o r anrast EacRa RriR 1 10 % Redfiedeled SH I, B forming
the %Fb’plarﬂtﬁsd% and! Sul§EQeR! tof pBALRS dérfation k& form sgpirals by
spiral plate, but, since the curl-form ng apparatus

i s dibepos edbntErpasht girgvidedmwtitte gricdkeprcodlsc haging a radius of
machi ne 4, the rei nfoilci ng. material -attached profile

stri furpdturgehibantiale spilss tonfdarantersdivg dugpvabare of the
Strip ers Goaus T2 e et .
i oA TR il oS A, and,thu,

pl at ¢halspPralBip® S Sbdudsd.cathed, RrestBiing foRtedtitat restores the

[0144] Furthernore, the curl guide 31 may have a shape
ot heretnfarcing material-attached profile strip 100 to its original radius of

curvature when wound about the drum D does not act during production
of the pipe.

[0142] Accordingly, when the reinforcing material-attached profile strip 100
1s spirally supplied and the spiral pipe S is produced, even in the case
where the rigidity of the reinforcing material 120 is large, a spiral pipe S
having a target pipe diameter and a target length can be reliably
produced.

[0143] In this embodiment, the curl guide 31 is exemplified as an arc-like
spiral plate, but, since the curl-forming apparatus 3 is disposed
separatély from the pipe-producing machine 4, the reinforcing
material-attached profile strip 100 does not have to be immediately
supplied to the joining mechanism 5 of the pipe-producing machine 4.
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arc-like spiral plate or an arc-like cylindrica

pl ate. For exanple, 5 although a detailed description
thereof is not given, a curl %aide may be used in
which a plurality of rotating“rollers that are
circunscri bed about an arc-like spiral face or
cylindrical face having a radius of curvature
substantially simlar to or not greater than the

0 S e RSP 108 R e ot

spacispiral plgteposed t her ebet ween in the spiral
irection or the circunferential direction. [0145

1¢4] iFunthermeree ddiengurdndadenghtmay heays pesbam@@]mg than an
PP earitiks b dlate o fn Alriks RGBT Bt Fok Sexample,
0 SN Bkt ot RG] o B e may b

par t axsedl ihivehichei plivealitynef iting abHatst thalb ade pirelidseribed about
strip 100 to each other to_produce the spiral pipe S,
and tmatre Bkeatspirad face endylipdricah éager baviegda spiliug of curvature

| pe h ival sid hg| th
o Do BebiRialy Bt by Bt o b B v o
appargg lé?il%l bpSSRAE Ay Oh b sRPREd %15, l}gt,%ggylgﬁgher with

side of The pipe-producing machine 1s escr |
a pi pe-gpaonhgciinterpppad atheselbmyweba s ethd nspikaic itdetion or the

curl-form ng apparatus 3 is disposed at a
pi pecHcBmferatfIHairRci®O™ hat | oi ns adj acent spiral

the rei pforcin terial - att.ached,pr.ofile .
0149 Tl B BsBRspASalpioRine Rl o e RRGp Bl garatus 11
the RAgeNCekk SRId-FrdingPiapParatR@nisngs PREMRt dGW¥d on the
supplies the reinforcing material-attached profile
st ri mp&O@aiom sideoof thd pigeepdodime thahinald tigtasSlisposed in the

t hereby producing a pipe_produced whil e adding, the
spi r SpPpttyEe pide Esaéwglpfe Lo that agins Neacens gpiyiad parts of the

accordi resent i pventi on . w e descr.i bed,.

2508 180 UIRcBLF AT LSSt b0 GRA°SEEY proe

pi pethé epus Epa M adind Yhad rbthtbdiahdesHY Sut the produced spiral

curl-fornmng apparatus 3 is integrally disposedin a

pi peppraodudowgrdaiie perival [s9detshakbole, M2jeor the pipe-producing

curl-forrrin% %pparau 3.is the sane as in the i

for e@BPW@atu in which the curl-forming apparatus 3 is separately
disposed on the upstream side of the pipe-producing machine is
described, but a pipe-producing apparatus may be used in which the
curl-forming apparatus 3 is disposed at a pipe-producing machine that
joins adjacent spiral parts of the reinforcing material-attached profile
strip 100 to produce the spiral pipe S, that leaves the produced spiral
pipe S behind, and that newly supplies the reinforcing
material-attached profile strip 100 in front of the produced spiral pipe S,

thereby producing a pipe produced while adding the spiral pipe S.

Example 2
[0146] Next, Example 2 according to the present invention will be described.
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5 enbodi nent. Thus, the sanme configurations are
denoted by the sane reference nunerals and a detail ed
description thereof is omtte Here, the

pi pe- produci ng machine 7 will be mainly descri bed.
[0149] The pi pe-produci ng machine 7 includes a nol ding
frame 8 that receives a spirally supplied reinforcing
mat eri al -attached profile strip 10 100 and produces a

472l AR - i@ ni i ol i
KPR, A8 Plown L HIGE: |12 gnd AT2E 1R AR brodfink apparatus 1 in
spi r this pexaingplef thdeurlfoirnfing cippgraniscdiialintedralyhdidposed in a

profile strip 100 to each other. The curl-formng
appaPerroduringmaghied’.vi a a support frame 21 to a

e Hor "1 gl ohBiaiy PP R e o e @ chy, oregoing
si M babolifméiiat Tud RBe Hantle cohfi tfons TRt défotk@ BAYhe same
as shown in FIGS. 14(a) and 14(bj, the nolding frame

8 i nodferteeanphersds ahy sofletailel desatiption 8heraof whomiittad. Here,
pair of link _nmenbers 82 and 83 are coupled in a
f r eethe piperagneinganaehing; awall be sepimly, desgraltad. 84,  an

d
[ |1 h d,.i f |
PR Bhe flekahil ins °F Hithidbed g, pidlitng: drpme 8 thet
84 ofeckiiRs! 4 %bira‘]lizr@@ﬁﬁﬁ_ reRISriAlE rRAterBilidtvackled! %f&ﬁ(l)e strip

menbers 81 having the guide rollers 85 are coupled t
eachl@® el prdubtcantd apirpl ipipe K ashbpejonfing mieclyanism 9 that is

0151 , hown in FIG_ 14(h), the link
%z aﬁé}aggc%e & %ﬁﬁéﬂg% ?-@frn@ r%ané raze @?Q@@%&%ﬁs of the
oh oo e : .
e BRSPS R AR SIS AR WP g
couptiridoithaiespdatadd iSdttached vRxh %ﬁﬁﬁ@ﬁtﬂ\@ﬁ% 21 to a gearbox

opposi ng end portions on one side of the front side
pl at 24 oBthe mining3Inechwhisimed (demcribeddaterlat es 82b and

. i ng,.end t the other sid th :
(0130 Bheanpfline tubme &rlrn RosiBgnTs; SEIBmIR thab 4 fhe guide
Cho ki . . _
or 1B 7Pk oS, YEhohiin U HU@PALT 1IG)PHE: molding
and fdmd Ben¢éledes 9 flerplif} 6f BAR membaes Bk whides pdir of link

and the overlaid£ort|ons are coupled in a freely )
r ot amgbikersefihemd/ 88 atee coapleti iy asfreely gdtatablef sranner via a -

Lgﬁb%&@%egﬁ%ﬁcgﬁé p"l"&‘g ]'gsqﬂeaig t%%e B hat z?r%j gxgr%rr]fgeldi irﬁka freely
rotatable manner respectively in the coupling shafts 84 of the link
members 81, and the plurality of link members 81 having the guide
rollers 85 are coupled to each other substantially in the shape of a ring.

[0151] Here, as shown in FIG. 14(b), the link members 82 and 83 forming
each of the link members 81 are in the shape of sideway Us consisting of
front side plates 82a and 83a, rear side plates 82b and 83b, and coupling
plates 82c and 83c that extend between opposing end portions on one
side of the front side plates 82a and 83a and the rear side plates 82b and
83b. Opposing end portions on the other side of the front side plate 83a
and the rear side plate 83b in the link member 83 are overlaid onto
opposing end portions on the other side of the front side plate 82a and
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5 attachabl e and detachabl e manner via a bolt and a
nut (not shown) in a state where the coupling plates
82c and 83c of the link nenb%% 82 and 83 fornming a
l'ink menber 81 and the coupli % pl ates 82c and 83c of
the 1link nmenbers 82 and 83 formng a |ink nmenber 81
are appropriately conbined. 10 [0153] Here, in the
case where a specific pair of adjacent |ink nenbers 81

can t i . .
P HE AR SRR 4 bl 350 1L G4 porions
l'i neard b@uﬁﬂbﬂeim § dupdliynetatadile snd2cemnih t8conpnpeahaft 84 to

undet achably fixed by welding or the |ike. [0154]
Fur t fesrmthelink meemher 8drti ons on the other side of the

58, e, 20 MOS8 AT 6, BOBSE o sy
p! ecﬁttﬁzggﬁlgearﬁf@e Qﬁébl%rltﬁﬁﬁﬂef b Q!{@ﬁ:r arfd Q%lga;%xbg?hown) in a

front si 'ate 82a an e rear side plate

t he kiatk wisrbahe @3upliny @lates @2chmrpb88¢ ofitleblink members 82 and
corresponding to_the rotation-restricting_ piece

87
over 83 femning & linkigemherSlsand the courling plates 82 anddi3c of the
f rotati f the 2 i f.f 84 t .
"ot oB B aetning S20paa 15 FimiR S 0N ptpfh S A8 appropriately

to thenhiddg member 82 is restricted by the
rotation-restricting piece 87 brought into contact
[6153] t Hereoirctheondd aheds .a dpadficpaty of adjanewtr Hnk members 81

bendi ng of the |ink nenber 81 is restricted.. [0155
The g@g de atprhed agd detached fwghdthat the P@‘Sﬂgn[g £33k 8 can be

rot atabl e, mapner, 25 respectively hn t '

S TR B O el R SRBOPAC A, BB BRI lotes 82 and
rol | 888 nfy B¢ GnABEGEhAblySTHRdISY Weldiagidr the iRt al

axially Supported in a freely rotatabl e manner about

{01543 oFpirt g neivaf theSehd/partionssimthe didwriside @thednont side plate
brought into contact with_ the f] at igne{j Lace olf) t:gat h

rei nPeRcaRg the deph side Riated8aP off 1the stipkp megabey ave a
is, the dinner, -30 clk rant | . ft ' .

o e %€ T BOLLA AG8Elon Uy B8Ot of che
are fohd R phite 32al ndehpaeRL R plate 32b éfhe link member 82
reinforcing material - attached &ro ile strip 100

f or mhaye tahsotshi pattioni §6& cBriespohdingxics thegotation-estricting piece
]9 g?ﬁé’] fg)%p{:] gt(?gi:ﬁ%élg Q_gmngl\{%%rg ﬁ'ﬁﬁ.lgﬁeeétporu%qﬂg Icggterxr%%%{]aﬁ:ign of the
coupling shaft 84, and the rotational range of the link member 83 with

respect to the link member 82 is restricted by the rotation-restricting
piece 87 brought into contact with the notch portion 86. Accordingly,
inward bending of the link member 81 is restricted.

[0155] The guide rollers 85 are arranged in a freely rotatable manner
respectively in the coupling shafts 84 of the link members 81. Here,
the guide rollers 85 are made of synthetic resin or metal, axially
supported in a freely rotatable manner about the coupling shaft 84 via a
shaft bearing 88, and brought into contact with the flat inner face of the
reinforcing material-attached profile strip 100, that is, the inmer
circumferential face of the spiral pipe S.
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5 circunferential face of the spiral pipe S produced
from adjacent parts of the reinforcing

mat eri al -attached profile strgg}loo joined to each

ot her by the joining nmechani [0157] As shown in
FIG 15, a pipe-producing roller 92 (described |ater)
is disposed instead of the guide roller 85 in alink
menber 81 to which the 10 joining nechanlsn19 i's

PR, T ] PR A B G [Pl o, po to B

i n t perpaiii@slat etglithecidiforkih §t hﬁaﬁé?iaﬂ-&ktd%h@& profile strip 100
formation direction by the width of the reinforcing

mat efarapingt tlwcmalppmeu Bansthei ¢xisdog fpipenké i orfleik to rotate and
Bt G B pedhRe T AR 10 @n At wthotbe inner
the g’]%ﬂ{s“% h@fbl’f&éeg;@ %&ﬂ-ﬂﬁ;ﬁﬁg PhRiducEd Frdrh Pid}d@nt parts of

[015 own in |ngms ani's

i ncl tigke geinhficiied ni Sekiil- at&bh@dﬁﬁbﬁld BEipf100 jd&iedofo dach other
pi pe-producing roller 92 and drive rollers 93, and an

oi | hydhaiginingroreshag®m Aat rot at es t he p| nch roll er

1A% A8 ek AP b & G0 redising Tole DA paribett later) is

int 0
t he B&ngé H%S%irl ?}gﬁr1 er dré)glléggg &ﬁe r ot atl onal810{1 ‘?hmh the
of t judnilrg mchahi@fw %att&él@cham@eﬂleohhhqgeﬁﬂierg @1, and the

the | ead angle of the spiral pipe S, and axially
suppb nkealetr@ 19dr affer hthehwlamgalme@mamoﬂ tShdlscnlalced in the

the. GRS d8h8ian 2o the Fprish dive ERafhiER AEHERGR by the wideh of
suc htﬁé‘?émfd‘i@ Fofage9Al- aﬁ)ﬂ%&i‘bfdﬁl@fﬁﬁ 199 ﬂ'&m the link member

rotationally driven, the pipe-producing roller 92 and

t he 81iteewhizhl ﬁi@]o@ﬂmgr mechanisad9 ismthadhed $o/ aompototiaterfere
directions via the gears 941, 942, and 943 that_are

fi xeWlthetheesunrlE|of t @r@w@r@mqa@tat%&k@ttae querqﬁle strip 100.

ulyi_c .ot or e, rotatiaqnal, shaft
T oo BT Bgthe BB ne R st Brel iy ¢ pipeh roller
of the cgﬁéiéﬁnrgoéﬂ £568t Qﬁa%ﬂe-ﬁ)?@du(ﬂﬁé r6NER92hndl 8FivEasllers 93,
other, and th reinforcing materi al -attached
pr of ahe ast oil rhyﬂﬁ)@uhs npotor BEdthiad troketns the pinch roller 91 via gears
pi pe- produci ng

R AT A e 1 i 5k g 2 o e
has ?nk%ﬂ%ﬁ)e?‘%ﬂr Lonx h &ﬁg\é&rg&e 8 h&nds\%]% Qo%ﬁ}n@:\? é‘shgft of the

rei nt or ¢l ng rraterla profi’le rip
pipe-producing roller 92 and the rotational shaft of the drive rollers 93

are arranged orthogonal to the lead angle of the spiral pipe S, and
axially supported together with the output shaft of the oil hydraulic
motor 95 in a freely rotatable manner in the gearbox 94. The rotational
direction is set such that, when the oil hydraulic motor 95 is rotationally
driven, the pipe-producing roller 92 and the drive rollers 93 are rotated
in mutually opposite directions via the gears 941, 942, and 943 that are
fixed respectively to the output shaft of the oil hydraulic motor 95, the
rotational shaft of the pipe-producing roller 92, and the rotational shaft
of the drive rollers 93 and that are engaged with each other, and the
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5 cylindrical portion nmade of iron or the |ike, and

has an outer dianeter set such that the outer
circunferential face thereof tates in contact wth

the snooth inner circunferenttal face of the spiral

pi pe S produced fromthe nutually adjacent parts of

the reinforcing material -attached profile strip 100

in which the proceeding spiral part of the reinforcing

10 o ' ! .

10, TEL A0 0EE LGy 4 OB, bfed botwsen o

mat epipd-padditie folliradd hAed $hé dpiveQ0l1ar93 ahaeent eurach
ot her.. 0160] Furt her nore, theagl urality of drive

(159 ey, baw pine-produging rolder 92 hassa lengtht approkimatedy twice
space, bet ween j acent, reinforcing rib 12 t he. .
rgi n %Wl%ﬁr&f g$? 5?@??%&1@33&@{4‘3&3“3{9}# rofge strip 100, is a
arra b it .het .

el oo RGeP o frags i ok W HINE AP et B8, qtep diamotor

mat esétbuéch tthah ele ekl kicaffent, fab® thbfeoMtbtittel Vin contact
adj acent parts of the rei nforcigg material - attached

pr of With the smootin innengircapnfenential face ofithe spivat pipepS produced

of the reinforci terial-atta d profil.e strjp.

Yoo ot (e Subuel, BRisen? matts, 3F hg eimersie snpligkpttached
mat ef it 1 : fil.e L : ey t Qs :
cachPsTHERIAEN00 18 WBich (HopRihoding ShiFdItph STthe Rinforcing
havenmtepiatiabigched peshlerstringl 0Mahd ehé blibsagreat @pirahpart of the
board 111  of the profile strip 110 in the reinforcing

mat emlalforszma@wém@k@#tac@%mqﬁe stop 168taxe deined o gack pther.

i rential faces,thereof.gnd the out 3 .
e s Btndre . B6E SuibiiE 0 ABCs BHloR S paying agyidth that
AcconlbRdlidsertid® ifto 8'4bake BatwdbH &a]seémeiﬁﬁf%ﬁ Q-ﬁl%g 12 of the
drive rollers 93 rotate 1n contact wmth the agk ace
of tEnfeiciigpnuitegalattached pasdfilecdterd PO®faird @artdngead ddas to be
on the side that is to be the outer circunferenti al
f acePegitioped s ppivegerh the seinfprame ctibsr dA2j of rash part of the

mut ual-l ¥ adj acent .parts of; the-.reinforein .

it el Tt e T B oA PAeL bt S8 o) f e epueually adjacent

ad] aggils dfhBiRittbAdngd InklePil-btEacledGAeR1PSp 200ty hich the

reinforcing material -attached profilée strip 56 100.

[ 0161toceadinpespivalepatthef thet seinforcingninateanal-aitadlsckeprafile strip

the drive rq:I@: ers 93 are knurled, and. revalve with

r espbd® ang §hsi sithsegupnlc spirabprutsolgheneiniorapgmanieria attached

et ep i fHle Atkig AR 8 e a0 Halch R hdY aal K a:f"(_)ﬁf’e%' diineter set
s0 as to have a spacing corresponding to the thickness of the board 111
of the profile strip 110 in the reinforcing material-attached profile strip
100 between the outer circumferential faces thereof and the outer
circumferential face of the pipe-producing roller 92. Accordingly, the
outer circumferential faces of the drive rollers 93 rotate in contact with
the back face of the reinforcing material-attached profile strip 100 on
the side that is to be the outer circumferential face of the spiral pipe S
produced from joined mutually adjacent parts of the reinforcing
material-attached profile strip 100, between the adjacent reinforcing

ribs 112 of each part of the reinforcing material-attached profile strip



10

15

20

25

30

5 [0162] Here, a spacer roller 96 having an outer

di anmeter slightly larger than the outer dianeter of
the drive rollers 93 is axiall% supported in a freely
rotatabl e manner on the rotati % shaft of the drive
rollers 93 axially supported in the gear box 94 of the
joining nmechanism9, and when the outer
circunferential face of the spacer roller 96 rotates
in coppgct with 10 the inner circunferential face of
the existing pipe K, due to a reaction thereof,
c[0181df Fuetharatoraptisarenteratiogmfdrentiab €sces of the drive rollers 93
circunferential face of the eX|st|ngjp|pe Kis

obt ai Aeal knmaled, iand sewdye wilibrresnect] & joined adiecemdi pants of the

o S S o o
Fly1ieogr PR-E'@ '8 Eﬁ‘@ce@'rbll@ﬁ' ?fi Hivike Hﬁt i aén? otk 's}ﬂgﬂtlgﬂarger than

pressure oil ‘supplied from an 0|I Ic unit
vi a atlpr esteurdiameterhafSithe daride t'dsﬂaere|93 ishydaBykuppomed iR a freely

is driven hy electrical power supplied from an
el ect mtatalgle HBRBREH OB tb@ er@tﬂl@allsbaft of thejdyvesrallers |8 axially

ress Q ext om.t he oil draylic
i ¢ Bactied W e BEORRR.O of 5bP dhiniis RochgHig % isdyhen the
hydr agthiee ciiuifeBéntidldce 8P tRBPAderoEies %ero%ﬂes in contact with
wi thout affecting circunferential novenent

(r evothe immer cfcurhferenpal ﬁxoadafcthege:appag atips K,1due to a reaction
[0164], <Me hod fo Pro ucing Spir Pi.pe> 25 Next, .
pr oducers exgnty |mav?}§est glone the mrmrs%'élmf%entlal face

AL eéé%f’%%ef TN eE HFRRG" TpL I8 HEHE Tpih 488 joining
t he O@WEBARBAIMOSIsCErivesH, et ﬁi@e ﬁtﬁﬂﬁ ﬁfgnélbﬂwaﬁﬂs 1 revolves about
pi pe- produci ng appar at us 1 Wwill be descri bed. 65]

As s hidwnaxia oftl@ spﬂ‘allgmf E’productl on of the sphral pi pe
doitha P Beblre el Buduile; maier b i-‘h nériven By pressure oil
et QU0 ABLCLL B RIEAEREL e OVibe, AR08 188 Snd the ol

FI G woun e- producin

oi | Nygdr@ihiHcCurnidiF 1st1'1EIBﬁ by%l@@ﬁrﬁda@ Iﬁﬁ"é&rsﬁpiihe@, fr@ﬂldan electric
the Iike areégrepared the drumD is disposed on the

gr ourgenswatdrel dpeteFHE. 1Re dophis case, shelpressnbobd hdse extending

dt 5 .el ect t G di d he
SP ou e%tlﬁ%gﬁg{y@gaﬁﬁner R :yslqylgzﬁlecéeﬁpxggea rgtr:lltlton joint to the oil

hydraulic motor 95, and can supply pressure oil without affecting
circumferential movement (revolution) of the pipe-producing apparatus
1.

[0164] <Method for Producing Spiral Pipe>
Next, production of the spiral pipe S that refurbishes the existing
pipe K from the departure side manhole M1 on the upstream side to the
arrival side manhole M2 on the downstream side using the
thus-configured pipe*producing apparatus 1 will be described.
[0165] As shown in FIG. 17, for production of the spiral pipe S as
preparation before application, the drum D (with a rotatable base) about
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si de manhol e M2. Furthernore, the pipe-producing

apparatus 1 and the oil hydraulic unit P are

delivered via the departure ,pe manhole M and

arranged at an upstream end portion in the existing

pi pe K functioning as a refurbishment target. At that

time, the 10 pipe-producing apparatus 1 is delivered
after the pipe-producing apparatus 1 is disassenbl ed

i nt :
Pl por Bra o, Kb R A4 AR EPRAINStrip 100 (see FIG. 1) is
nmachwoand, thke fpoupd-besducing aggerbted 1| the dih@ydpadli@gmit P, the
franme 8 and t he j 0|n|n8 mechanism 9, and these

conselpetriongenaratarts and dheHike ate prenased, thecdrumnp is disposed
pressu

15 f | d | t P
e 9%&@%&?% FROB stlectt b aSparellfe ity Brantibls MEand the
|
oppar S rforite s A Bl cith %%0?’2‘? GE iy SIdRLER 18 arrival
j oi néidg mlmhdillanMﬁn Fumhéirors, the piipdtprodaciiecipparatus 1 and

[0166] Here regardi ng the nolding frane 8, coupling
of atheail hpdraydicasmh axErlaliverodaitotied ﬂlarmm@dg manhole M1

coup] i ort on i s cancel ed, .urality of

ronbad YRR, nh SRS aGh e d Ththinh i theo pristiny pive K
the paictiofing adkaGeNtrefuBisHRERE" $afkbtl OF TARD 3QYP! iR  the
portions are agai n coupled substantially in the shape

of apipemrodi€ihg7appardtusr riorie, deligaredl naftéthethe pipe-producing
pi pe- produci ng apparatus 1, the curl _ 25 guide 31
havi #Rparaies I 48 sisassamblediinte e ewnlfarming appayadns$ and the

be o BauReRScilkRENBhe Al i Rt Rk biEhine 78 further
I engdlaaédehﬁ)m HRES thé dlblalfng%mﬁése CEN| ﬂ{e jdiﬁmgnm&haalsm 9,

frame 8 is adjusted. In this exanple, the curl
31 awd tlwpcmdstltmam; elatbnts afe thenvastsambleiel Next tthalpressure

t he di mate 30 the r pe S. 58 0168

Furt i 3195?' .fﬁélwﬂsalam ﬁ%ﬁ'lag’par%tra%peftwgly conmedted via
6 % 306, TR S SRR Tt
be r@frifdrinsingthppidatiie VA Rheloill hpdFRilidf MbEIMNG5 of the joining

mat eri al -attached profile strip 100 that is to be
us edneshgri$wo} in/henpipler produeirg miacbinecper ation is

[fﬁggj el&ere r‘éggr Slgq; grglt)ﬂﬂng frame 8, coupling of a pair of adjacent

link members 81 forming coupling portions is canceled, the plurality of
link members 81 are formed into one line and delivered, and the pair of
adjacent link members 81 forming coupling portions are again coupled
substantially in the shape of a ring.

[0167] Furthermore, regarding the pipe-producing apparatus 1, the curl
guide 31 having a corresponding radius of curvature according to the
pipe diameter of the spiral pipe S that is to be produced is prepared, and
the circumferential length (the number of link members 81) of the
molding frame 8 is adjusted. In this example, the curl guide 31
corresponds to a radius of curvature smaller than the pipe diameter of

~ the spiral pipe S.
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mat eri al -attached profile strip 100 is pulled out from
the inner circunferential side of the drum D di sposed
on the ground, and pulled viagkhe departure side
manhole M into the existing pipe K, the front end
portion thereof is inserted through the pinch roller
321 of the first 10 sending roller 32 in the

curl-form ng apparatus 3, and then placed along the

| HOB6SICIFGYREBREF iRk f@@epz%ﬁub apphratusde 1§1adéh9ted so as to

formarc-like curls havi ng g%uso curvat ur
cor r ehaomdi sgirab piteh croarbsq»sndfng:w via¢ umwerofianhdter ofirthe existing

Dol nf okt b e &5 tal bapreserhishish omd dhe Wigeh 06 the reinforcing
' 5 f th d

sendi it %’f*?g#g%&%ﬁ%@ﬁ@f s hedd bebeet ror ter

910168] WiBenh OkRisN$rEF£RAYNS BrerafiohNes PédpRISHU Qh@ g remforcmg

machi ne 7, and sent ~out to the outside of the guid
rol emaﬁﬁladfatt&mhedobdmﬁl@ fsteipe 180 lim phlled mlhnﬁ'om the inner

LZZUQE#&%%%&%@% of R e as B aRe °£@i F;g,@ggr@ﬁ%, and pulled
subj e%ae‘é é(?ie lecm&g n%ﬁxﬁol%lg%’lll gS é #rg%l,esfﬁhe front

bei ng con |nu provi

havi ngnd ﬂcﬁ‘ﬁoﬁsth@i'edﬂiﬁ\iﬁhméd G;ﬁi'(ﬁ@gﬂﬁ@l‘i@gﬂ%ﬂ 90]1(43‘9321 of the first
radius of curvature of the curl guide and sent

out vbending jobleniBRdgnrhbe ezml- ﬁmlgngtappahettmﬂ simtbthen plaeed along
d LI 85 th f 0170], Next

P & thimitarantiaennhig o e FRTLFMe S ta g aré-like curls
f t

o 50 B3 90 380 W B Bl ot o

W th the duibefuider8unf dea} ithe fraae &id tﬂlﬁn@iﬁ' f ith8 reinforcing
pi pe K, the pipe- (grodum ng apparatus 1 is manually

rot at mﬁtennla att@che maphly strip 4004k -inserded dbirguglf the pinch roller
stri 0 vvoun sever al 1 to. 3,ti
the ﬁ%f)’@- ¢ PRSI S ot 53, dfnaa{remrw?@h B Bipch roller 91

AL naf o ?@nﬁ“%e RRIRRPLIR 5B VA pRpE Rrclucife PRAMIGE Y, and sont

ci r cuotieteethd ahtsidensfthe, gudel rolldreB5 fhithej @blling frame 8. In this
projection portion 113 of the subsequent spiral part _
of t hEangiesf ofhe ngemiﬁ@ncmg amateriabhéidcpedf iprefily r sprip 100 is

the | SHSPRNCESTREE the TS0 pPnise RoPoEaus, h sprected to plastic

spir
pPof ?Jli%ﬂégltﬁnht%fnlﬂggﬁn?%ﬁeﬁé ‘E)'yrﬁblﬂ?tz&ﬁﬂlﬁ{lo@él& H:BPded with arc-like

curls having a radius of curvature corresponding to the radius of
curvature of the curl guide 31, and sent out via the joining mechanism 9
to the outside of the guide rollers 85 of the molding frame 8.

[0170] Next, in a state where the reinforcing material-attached profile strip
100 sent out to the outside of the guide rollers 85 of the molding frame 8
is pinched with the inner circumferential face of the existing pipe K, the
pipeproducing apparatus 1 is manually rotated, the reinforcing
material-attached profile strip 100 is wound several times (1 to 3 times)
about the molding &aﬁe 8 of the pipe-producing machine 7, and, thus
the starting spiral pipe S’ is produced. At that. time, the joining
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edge portion of the board 111 having the joint

projection portion 113 of the subsequent spiral part

of the reinforcing materi al -atd;ached profile strip

100 is disposed at the |lowered portion 114 of the

proceedi ng spiral part of the reinforcing

materi al -attached profile strip 100, and the 10

reinforcing rib 112 on the side having the joint

Pr oj abéIThiRAY b &Fcﬁfér@ﬁtlaﬂyem%%‘@§eﬂﬂ§nﬁhl§ﬁo'ﬂél j028¢ brojection
of the reinforcing material - attached profi { rp

100 ipprtianghtldyof htheé nelibseeghenitb spial ofparhe of the reinforcing
proceedlng spiral part _of the reinforci

mat erparerzliaitachedor proftle sstrip 160, wccﬁgt@ﬂngﬁym t kbe inner

dj h f
ot o et Rial 8ot bad JFinlt b FoBlap 215,01 the mpoceeding
each S%ﬁ’ﬁr art Bflth] re%fogémtghﬁ&‘éﬁr?ﬂ%héﬁédoﬁroﬁim@stnp 100, the side

starting splral pipe S Is conpleted, the joining
mec hadlge np@tioh dfrtélephqm-dpﬂidhavmg ﬂmcjm,mpfbjécmmn pgrtmn 113 of
pe- produci ng, parat s,1is driven, and. th

¥P$S¥ %MSﬁ@um SErabpaghal thgeUEering JaRETIRY" attached profile
33
23 IO BB AR a8 25150 g il

nMechgjirs n@tgthé reiffbadih® NAalt¥ridl-Ataché® profiid esthbe 100, and the
pinch roller 91, the prpe-producing roller 92 and t he

dri ve'emibi'ceng rﬁ:Sle nohtharsides dashingithd foent projéchion pgrtlon 113 of
t t hed | 100. a
g? r i[; ?aﬁwrefySﬁ%%Llp?%eaﬁ Ffag)remf@r%w \mtyrﬁ% atfached profile
t
SE"?‘ZS.”“%?O#“&T B 1 PR EL b B ek Wjral pant

t hat ofith®, rehﬁemﬁ lxﬂiﬁ&-ﬁlﬂﬁtz[@ieaf]{aﬂﬁi@fstﬁﬁ hwd) pm@bfcﬁngly, the
strip 100 gui ded by the i de lers 85 of the

ol diadgadend rapigalcpants of thenrdinfdrgingomedeakattacherd profile strip

rotation of. th i nc |ler 91 and relatively sent so
as t&O@earﬁd?’é’@gﬁB %ﬁ%" starting spiral pipe S is

1097 AC A the W%dho‘ﬁ%f’?s@%‘s‘t%ﬁﬁé ﬁ%ﬁgﬁ’ e $Pid %ﬁl ed, the

bel ng provi are- av 2 r adi usy

60  Goinvag uhecleiis®s 9odi the pdpd-produmiihd Smathimer Vafdrhﬁng the
of the curl_guide 31, the joint projection portion

113 mipepoeducing appeuatﬂs dmsmrrevem thei fixst seadmg todler 32 and
S|deﬁho the 0|n recq ort on 1

rei ntb cprizpd i ggP SE BRI B REPUEARPArafY pre driven.
S R i R B i 5
rotationally driven to rotate the pinch roller 91, the pipe-producing
roller 92 and the drive rollers 93 pinch and send out the reinforcing
material-attached profile strip 100 and circumferentially move (revolve)
relatively in the opposite direction to the sending direction along the
reinforcing material-attached profile strip 100. At that time, the
reinforcing material-attached profile strip 100 guided by the guide
rollers 85 of the molding frame 8 circumferentially moved due to the
rotation of the pinch roller 91 and relatively sent so as to be adjacent to
the starting spiral pipe S’ is subjected to plastic deformation to form

spirals by being provided with arclike. curls having a radius of
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reinforcing material -attached profile strip 100 is

di sposed at the |owered portion 114 of the
reinforcing materi al -attached ﬁﬁoflle strip 100 of the
starting spiral pipe S, and thé reinforcing rib 112
on the rear end side of  the subsequent part of the
reinforcing material - attached profile strip 10 100 is
caught by the inclined rib 116 of the reinforcing

mat er calvAuteebftspdidhits thk raBidoor aﬁvhﬂﬁ'eséiaﬁh%' At guide 31,

spiral pipe S . Accordingly, the adjacent spiral
partsthé joimt rproydctioni pprttahelldl tldreaf hed fipteaf ifr@m the inner
to_each other, and, thus, the

t 100 d
ipf Ir gplrs emt@f @@&ee@e jasnt xpcasy mrt@nn&m@f thengeinforcing

i h I I t 9

i Psﬁi'aﬁﬁ]ﬂfﬁ'@%?é%‘eﬁé%ﬁpnﬁ?dgﬁﬁﬁ%”st?‘%”%ﬂg sBElaipg S, the side
spi r abdp@rpor@lont B8 thei aer ehAgsidRt 8F | il @ﬁb@&:ﬂl@ﬁt part of the
profile strip 100 to the proceeding spiral part

the r eemfmmgwmax&mﬂekaﬁ:heﬂd podfdd spripflid0as ﬂnspoped@@ the lowered

produce the | pipe S. As a result
pi pe- BPEHRR i ;1@ ﬁggrrgpggrqngﬁga%}aiditw@ed profile strip 100 of the

pi pe- e

appar g a(.)rgﬂ% é#r%ﬁ)‘iﬁé g C?Z} e%slteltﬁr?% rﬁl?%i? 0d th{e fgar end side of
rei nf ghe isiBsepicani partast @l@&@uﬁ'&ﬂ:ﬁm% Gnffefrizd- a’e&fbhedaﬁﬂ)ﬁle strip
at that tinme, noves (revolves) in the circunferential

dir ecﬂD@ ms amghtrﬁwﬁse inctinad atih 16 h'étl'aeqeahfocimnganamna;lfattached
t he pi owar rrival side le M2. [0173 )
When' PHEEL P|$§Pd]é)9rf§f| St8riRg Soabppehe ASEEAREL, the adjacent
sendi p

circunter ehkﬁ-gl ﬁgtﬁ%\fsg‘ﬁ?oge ﬁﬂei?{evé@h&%& a Bﬁ{fﬁgu&ﬂ% 100 are
pi pe- jinsdied sgcHsblainend, thus, el spefalth@s 1Wpfrbdﬁdéld5

sort of pipe- produci ng operatl on usi n%
plBF2hr b udiis gnamver, ngher ,pm¢hs ollest91 @ Ithwm1Mg anechanism 9

ot at FRREPIFenalyanoves PRl BUERE e Sibspaven Firslpart of the
321, AP GlRLORFLARCHO FRLAR! BRI Uhehitobbding spiral

strip I nc et ween e f|r I nner

rol | epa2f tﬂh@d‘eiﬁer(ﬁhg Siaﬁéuiae*attaﬁhbdrr&oﬁ@st@ﬂﬁlw td peoduce the
out fromthe drumD, and pushed toward the curl guide
31. rewisnkpinglS;, Aha rﬂ@nlﬁfthedvmg pradvengspparatashetncluding the

e BSEF 230, 0 B H B BB st
cur Vatpi ni¢ 8 i g15 ?J% @ﬂ‘gh:[‘ﬂle'sr iR fdrn g ﬁghéﬁaloéttﬁéﬂe\@ﬁwiﬁe strip 100,

of the curl gduide 31. Furthernor
and, at that time, moves (revolves) in the circumferential direction and

moves forward in the axial direction of the pipe toward the arrival side
manhole M2.

[0173] When the first sending roller 32 and the second sending roller 33 of
the curl-forming apparatus 3 circumferentially moved together with the
pipe-producirig machine 7 are driven along with this sort of
pipe-producing operation using the pipe-producing machine 7, the first
oill hydraulic motor 325 of the first sending roller 32 is rotationally
driven to rotate the first pinch roller 321, and the reinforcing
material-attached profile strip 100 is pinched between the first inner
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second oil hydraulic notor 335 of the second sending
roller 33 is rotationally driven to rotate the second
pinch roller 331, and the reinforcing

mat eri al -attached profile strﬁb 100 i s pinched between
the second inner roller 332 and the second outer
rollers 333 and taken from 10 the curl guide 31 and
sent out toward the joining nechanism9 of the

pi pe d 7. Acqor d t r el n

ot o AT 452 P TRE BrPEren B fr, 40 a £l Sl iR i frum D,
Pl askind HaEREdBbiARd [the CAFIMpBRIS 815 AcchbRdingly, the relnforcmg
continuously provided with curls, and then Suppl

tot hm‘qemaman@ched ipaofikenst8ipol 00 hmvps phmgﬁdammhgmde 31, and is
machi ne 7. [0174] The_ rotational drive of the pi nch

roll BF‘)@@G‘éf‘mﬂh ST KR G Inbarang %Fﬁi@mSle mature corresponding

plpe u hine. 7.t rotat ona iv the

Pl Pot® e FAdifls T BLhy s 't Bt 2,0, ' PficbpHSore, the
i n tB@ch loilf A EFDiCRRSEH B35 Sof tﬁ@dsécbﬁdrgérﬁﬁhgnﬁduer 33 is
drive of the second pinch roller 331 of the second

sendrotaticakllyr d8¥enr 6o cmtateolthe dsevondspineho hrbﬂem 331, and the
us drive. thi's manner,

fﬁ?ﬁ?@ﬂr@qrﬁt}lw%ﬁn aswﬁe é&ogleoﬁtlm 100 4sppwéwdsbetween the
sent sé)éf)tndf trggexf 885 :aﬁlﬁ' ek 1!1(![ Sﬁte%ll%i‘s %? afnggl t%fken from

sendi hg ro or m ng ‘appar at'u

t akethdyutlhguide PNdndi &6 dtﬁ;' ﬂowarastheofmﬁﬁg mIEEHMEm 9 of the
sending rollTer 33 via the curl guide 31, and subjected

to pbastprdudsfpr matdching o ffor m spAccaJIrdmgly,bel thg reinforcing

¢ o0 HRGHaLE ke Brae sl Ipukiopad Qﬁa%‘ri‘cvé? Srmation to
h |
CUr VA Syl ey Ol g S YRR 81 o hen

the sepplicd & e Jaﬁhﬁglxﬁéclﬁhﬁm@@f th@rlﬁf)er@oéﬁém@ na.Qéhme 7.
f ol ned to each other by the pinch roller 91 of the

i n@‘hﬁéctﬂémmhthlwa@fdthet pimsh roHer nguorf &he poipingSmeshanism 9

d th d | f
beni i cht RSBt %ﬂ&leg y tho Rofitianal shiva phigirst pinch
prof {16491 Br fl@oﬁi’s% é)x] 326 ithe cﬁﬂnfo§ﬁfm§ W@ paratus 3,
produced spir plpe e spiral pl I's

sequand i thlel Bbtaﬂdnaladﬂiﬁel @Ihﬁlhé )éewrmﬁpﬁﬁﬂl roll@ar 431 hef the second
arrival side manhol e M. gﬁONG As a result, the

r ei nsendinggoten 33 pre centralled go B8 89 Phiain synghrrpous drive.

@J&%igf%%ﬁ?so%lﬁﬁﬁég ﬁ;@%ugehntfog(rzlggnlgageprf)aﬂ[a%acﬁleﬁ pro%le strip 100 is
sent out from the first pinch roller 321 of the first sending roller 32 in
the curl-forming apparatus 3, taken by the second pinch roller 331 of the
second sending roller 33 via the curl guide 31, and subjected to plastic
deformation to form spirals by being continuously provided with arc-like
curls having a radius of curvature corresponding to the radius of
curvature of the curl guide 31, and then supplied to the pipe-producing
machine 7, the adjacent parts of the reinforcing material-attached
profile strip 100 are joined to each other by the pinch roller 91 of the
joining mechanism 9, and, thus, the spiral pipe S is produced, the

produced spiral pipe S is left behind, the spiral reinforcing
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deformation to formspirals by being continuously
provided with arc-like curls having a radius of
curvature substantially S|n1la%2to a target radius of
curvature of the spiral pipe S7and then supplied to
the joining nechanism9, and, thus, the spiral pipe S
i s produced. Thus, the action 10 of a restoring force
that restores the reinforcing naterial-attached

profi |fa &k lpatﬂ&%eﬁopf&@ Oét eﬁ@b Hb%ﬁr %fugg %aiglu'ﬁ%nt of the

during pro uctlon of can be's

much asodassi peral Apiper Si rmid/ thwephranq:lpé es nfsoEqtéhtially and
materi al -attached profile strip 100 is spirally
supp! ipdditaorally nweocgmedéowsrcbén@quirmmhcéwm. n

PR S0l S, Telrinl gl achesl Pilta, aip 100 30
Pipe tFIARkRid iR wﬂ@ﬁﬂﬁg%}p@ﬁgﬁ% 3 48l iABlefied o plastic

produced. "[0177 en product | spiral

ends deformdtéoretd form b}ﬁmglsfbyobemgf&enﬁmubuﬁ@tpﬁmdeﬂfﬁﬁh arc-like
regi on (refurbi shment gf of the existing pipe K
aly

t he ré}l?%ﬁoh@?lﬁl@ ﬁraraéhllal @W@ﬁw gubsﬁalnélaé,bzr spniap tosa target

and ¢ P8t Byl FpeisgBaf oBF e e SuSad Bhod suBoRa % the joning
di sas gerEakhethm AN AnHheh R, Qlée Eﬁﬂg_rﬂy%% PPARIHT. 1ThiB he action

oil hydraulic U0nit P, an e are renoved.

[ 0178pf Ehatestaxing forye, thataestdres nihledirgigforciange Baterial-attached
includes_the plurality of Iink nmenbers 81 coupled to

each Brefle s mehOQ b s crrggiaﬁl aaCb\amo orreafure shiring roduction of

i nk s 81.formn u n ortia is, can

the nEFaPH s4Lhe kel 4R sp it BF rooBRe AFERGREDhwhen the
i nk f@ﬁhﬁﬁfn Iatefid!-bRRCARA Csteiyf | pifall

apparatus 3 |g§ saepalr at ed fror?r?ﬁje‘13 S%gog?i%d cin gv supplied and
machi the Fpaab pr;mnﬁue@ro@ﬁ@'df)]evéiem the reasd ivchere aiipl 18gidity of the
the curl -form ng apparatus 3 in which the first 30

sendi FRIMFSCIE naﬁze?aﬁ 12RdsdaEgmp spial wipe & hevimgmadagget pipe

respe n_the u eamsi de and on

t he dgfv%ns&r%g%%y P%[%Hé:ﬁ?:%e rgﬁﬁ@]fg cf ed.

efoamTl | Wiash pbcsuu@iotnh@f t1N 8piRhil Pﬁﬁ Sidiids §¥0tHentire length of
roller 32 that pushes the reinforcing

mat er the applicatiredtanget regont(refprhl@hnmamma-eglmﬁ ef therkisting pipe
gui de e.second s rol | 33.that takes

d.t di
t he r%f%lﬂ% 3& grangater ‘B ngeﬂéamg[%ﬁ% 190ripput@d the pipe
from L p6iibn BELRE sgiral ﬁfﬁje 8NLYd Rfien the pipe-producing apparatus

1 is disassembled, and the pipe-producing apparatus 1, the oil hydraulic
unit P, and the like are removed.

[0178] That is to say, since the molding frame 8 includes the plurality of link
members 81 coupled to each other, when coupling of a pair of adjacent
link members 81 forming coupling portions is canceled, the molding
frame 8 can be formed into one line of the link members 81.
Furthermore, the curl-forming apparatus 3 is separated from the
pipe-producing machine 7 and removed.

[0179] Here, in this example, the curl-forming apparatus 3 in which the first

sending roller 32 and the second sending roller 33 are respectively
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provi ded. [0180] Furthernore, the curl guide 31 may be
formed so as to extend near the joining nechanism?9
of the pipe-produci ng machine, 7, and the second
sending roller 33 may be omi t4%d. 10 [0181]
Furthernore, the curl guide 31 is exenplified as an
arc-like spiral plate, but there is nolimtation to
a spiral plate. For exanple, although a detailed

descrl.pti e ' of: 19i_ven I,

For RTAPRORAT S brapaft 108 iy Bof don it T BFthe cu
ar e ghide BISHI dResplifdh Butaitldronel dfetheMirsdlsehdfify roller 32 that
having a radius of curvature substantially 15 sim |l ar

to opushes thee aeiaforcing nateriaduitiached profiletstrip PO tthward the
are_ axially support

fgit g@@%ﬁﬁéﬁ%h@weao sendy grpﬁggbé&&& taked/the reinforcing

th . . i .
ror riarestaEhbcathid BrotRel dipC) 06 ok ho 3 e, 3 need only be
be phasedbdl ong the plurality of rotating rollers.

Arc-like curls having a radius of curvature 20
1661 afuithiergpoze, nileagundrguide 33rmaydre farmed matasdo extend near

spirgl pi.pe S may be far usi.ng this .configutation.
Chitde Mibfeatheniem Bk the iBFFrodREng matnidt ' knd the

pi pes ' ' : ribed in which the
curl Sfe?é{rign%%@glﬁar a%?tgl%a%r?g%tnﬁlg&glfpe- produci ng
loash] neurthasmokdt g ahtlygaideadDes exbiiiplified as an arc-like spiral

curl-formng apparatus 3 25 may be di sposed separately
frorplabe pupetherediscineg limisatiore to af spiradxplatee, Koy example,

SR et DA WP L i m b
SPEERER SRRy U A BB 0 B b

FI Gabok} sandrelketdpiralducd hhoing agadppachitwsadure substantially
includes 30 a support frame 34, a rjng-shaped . i
r ot atimilprfiorengerentar thendheyediusdof wirgaturg githg|spiral pipe 5

rot at abl e. nppnner _vi a,a.pl ural i;ty_ of port rollers 35 .
by (He 2SiRorteppHitd i 2 freqly Srotatable T Ganger opity; o pacing
and 85984 IRAHAW ! I thd3spita Uil 30 ¢He einforcing
an attachnment bracket 37 at the rotating frame 36, a

cur | mgterdsl - Stathat peofile rstigip lHI0aey bdplddedsilong e pdurality of
roller 32 and_the 5 second sending roller 33,  and a
dri viotpigngerolersng Arerlikge owslsorhagngna radius of curvature

substantially similar or not greater than that of the spiral pipe S may be

formed using this configuration.

[0182] Furthermore, in this example, the pipe-producing apparatus 1 is
described in which the curl-forming apparatus 3 and the pipe-producing
machine 7 are integrally arranged, but the curl-forming apparatus 3
may be disposed separately from the pipe-producing machine 7, for
example, as shown in FIG. 18, on the ground near the departure side
manhole M1, and form the pipe-producing apparatus 1 together with the
pipe-producing machine 7 disposed in the existing pipe K.

[0183] As shown in FIGS. 19 and 20, this curl-forming apparatus 3 includes
a support frame 34, a ring-shaped rotating frame 36 that is supported in
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are fixed to the support frame 34 and rotationally
drive the rotating frane 36. [01841 Furthernore, in
the curl-form ng apparatus 3, ghen the drive notor 39
is rotationally driven, the dr $e roller 38 is
rotationally driven, and 10 the rotating frame 36
that is supported by the support rollers 35 rotates in
t he opposite direotion to the rotational direction of

the dr ﬁ% E%ﬁrgo Fﬁﬁ&gé&é é}i}rﬁi\@g oFU p%% g@l&% 35 by the

t he flrst econ sen

roll ersuﬁﬁoﬁrft@mg%il Wi first BendinaeNER BR dHdg %@éon%ﬂse%ﬂmg roller 33
the rotating frame 36 rotate in the sane direction.

| n t hitbatarearranged gimanmtdcharantlsraghet 37 abthe eetatmg frame 36,

reinf %P&Shéwﬂq af %#t"%%e%@%&é 86 the Hopt Sendiog Tuer G2 and the

the sapg, %{goﬂ&%? %ﬂe@% aﬁﬁ‘gsdnwﬁlg)tor 39 that
or ci ng f

the rein teri

i s seake disedl tOThé Rpport ﬁfaﬂiéTBﬂgaﬁ@ patadioisally ddive the rotating
relative excess or deficiency in the sending out of

the sframae 3fei nf or ci ng 20 material -attached profile

T AT RN T -
| . .
r evol uhng roPhRnALP F].?igrbﬁg tl%@gﬂgrggrfoﬁler afylid %3318821]&% rc]:h'wen, and

relnforc:lng mat eri'a ttac stri

be pr ehendteding framec36 gheiﬂ/\nsm@@ori{eﬂ%ﬂhérh@ppdlﬁ rblers 35 rotates
say, th| s confi Euratl on can prevent the follow ng

pr obl dwthe oppo dﬂremoxsm thﬁ rqtap;engl fliregtiowel gegl@p dylve roller 38.

Lhe PhpsRERdychns IRCRL e, b, s B P olla? abf SBF the second
rei nf gg6diRg BBLLBSE %rrﬂgeﬂcas%e ra‘Efa{th?nﬁ Bﬁcﬂ:@pii'y %it F‘glée rotating

excessively sent out Wth respect to e spira

S t hafranse Béfrbtdtehinntheasmpdigotior, Ihehiy &isef dﬁé:i'(ﬁlgtmg frame
materl al -attached profile strip 100 is tw sted, and

cur | s38rig mgates, ip dhg oppositer dirpetionitat thﬁg sppBlvedmection of the

r ot at fast, t.h el nf orci ng

ot or PP SR P ARG pRifI8 3rriBCl ot B B8 B specd as
Wi th glesRepplyt %ﬁb&ﬁ 8RAT @hupl wachhée 'r&ﬂfﬁf&n?eﬁhf&lal attached
and produced, e cur di ameter of the spira

r ei nf prafilagtriptl®iialsent vatfreth mméuﬂlefoﬂhmgmﬂﬂ&altas 3, a relative

gradual |y redu and the reinfgrcin
mat er PXES4t P%C‘ﬁ%{g‘ﬂ%‘ﬂ‘iﬂ iine the r pgnding 1@9t| of dheoprirgl reinforcing

material-attached profile strip 100 does not occur with respect to the

spiral pipe S that is left behind and produced by the revolving
pipe-producing machine 7, and the reinforcing material-attached profile
strip 100 can be prevented from being twisted.
[0185] That is to say, this configuration can prevent the following problems:
. when the spiral pipe S is produced by the pipe-producing machine 7, if
the rotating frame 36 does not rotate or rotates too slowly, the spiral
reinforcing material-attached profile strip 100 is excessively sent out
with respect to the spiral pipe S that is left behind and produced, the
reinforcing material-attached profile strip 100 is twisted, and curls are

reversed, or, if the rotating frame 36 rotates too fast, the amount of
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[01861 Here, when the reinforcing material -attached

profile strip 100 is pulled out fromthe inner
circunferential side of the dr#ﬁ]D, t he spiral

di rection varies depending on e direction in which

the reinforcing material- attached profile strip 100

is pulled out, and, thus, the 10 reinforcing

mat eri al -attached profile strip 100 pulled out from

t he dr i hge : ' l et .

Accor aF el BB IE B PESERE Mol sBlip sent out is reduced
ent r amath sesjeect do vhe epirab pigethftasdeftbehind and produced, the curl
material -attached profile strip 100 is guided is a _ ]
first dsamgtergef e epiral minforeingomateriak-abaghedhprofile strip 100 is
shown,_in EIGS .19 and when.the left 15 sendi .
For | oFr &Ry Sedfthed Hndidhe NBFRptBE fgaterial-afiAched profile strip
mat er jab-idubashe@ profile strip 100 and functions as

a sending roller on the entrance side, this sending

r 0186] Herehavhien sthes esidforging h@erdd-atfddh8d lprofile strip 100 is

Converig 5 the curl guide 31, the first sending )
rol | ePudisd oyfdremehedaasn gireamiprential|side ofthedrumeD, the spiral

e 7 SRSfliBA POARL el iR o' 1, APGRUSR i VR NG Reinforcing
mat er ngdtedlal-a¢hRHe" ?H)ﬁl@ $tipP 1600 is apulléd PYednl! dhus, the

the first sending roller 32 into the ‘curl gul de 31 or
t akenreinforcheg smteridl-agadhed) prafileestrip3L(F0 pniléd eut Grolm the drum

guide_31, and, thus, the reinforcing material -attached
prof i Po 18t S’Il'gfeiloéo oRR | Frpding nepllere  cAgcordimglie 81sending roller

be subj 0 astic deformation 25 to ferrmspirals .
by coﬁ%rl?c%ogﬁ'géy %r oVIdi neél%léal"%c_-el i RE ecu??s %’Qﬁthgstge reinforcing
di aneqfitefiaRhttdchbdafiofilte st 1) ¥ guidedid e fieft t&ding roller.
curl B‘UI de 31, that 1is, the radius of curvature of

t he sPurtierpigre, 8lthbaghsiotHehayn,i im FAESc U9 ahdr20, nghen the left

apparatus 3, as descri bed aboye, when a sendin

rol | efeR Hgtmﬁ%r rgeelyes khe g mmﬁaﬁmﬂ an'ﬁ?Hﬁg'ﬂFﬁaéhed profile
not or t1 an3 el o] I formaone.rol | er. .
porti %%Epal 08 [ %%ﬂ fl?ﬁéﬁlq%ég] ggné % gﬁdrr{ngGra{%eg%ﬁ grenr%?li“@r side, this

por ti sendihBabllesis thesfast suh@glivBlef B25t pi nch roll er
SEQ]il Is rotationally driven via an oil hydraulic notor
atL&g

dafenvensely, thendunl ciuide ndi, etlicafirstt semding pollefri 82, and the

strip 100,is B'iH‘nCh \L/gqth hef'g_rst_pinchroller 321

and p%&fﬁeé SPREWE FRE Ofgtblecf'é’r io,mgﬁg,aﬂﬂ?é’ﬁtq%% are the same as

secong, Re b I |.Sq: tl dll I.a.

e ﬁl 2 ?Sirngg%' Cigfel gl%ggg#cpo%aﬁn%h@, 13155 %Jﬂfopcﬁ.ﬁé[ Haterfhl-attached
profile strip 100 can be pushed via the first sending roller 32 into the
curl guide 31 or taken via the second sending roller 33 from the curl
guide 31, and, thus, the reinforcing material-attached profile strip 100
moving along the curl guide 31 can be subjected to plastic deformation
to form spirals by continucusly providing arc-like curls having a
diameter smaller than the radius of curvature of the curl guide 31, that
is, the radius of curvature of the spiral pipe S.

[0188] Here, in the curl-forming apparatus 3, as described above, when a

sending roller, that is, a pinch roller and an oil hydraulic motor that

drives the pinch roller form one roller portion, a pinch roller can form
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gears, the reinforcing material-attached profile strip
100 is pinched with the second pinch roller 331 and
taken fromthe curl guide 31. Accordingly, t he

rei nforcing naterial-attacheJ;profiIe strip 100 pushed
into the curl guide 31 and then passed via the second
pi nch roller 331 10 through the curl-form ng apparat us
3, or the reinforcing material- attached profile

Stri thelhelratofBr PoPiTbANCTRRE ks ayf%e wher' tie g %fdch%ﬂer 321

pinch roller 321 and via the curl “gui de 31 has been
subj mctrethtiomallyl abtiven deihommatoilorhytdratibic nnmmmr ainsd bgears, the
rovided with arc-like cu

bei t I
| Thin g RS a e hshed Pt palfts Braaherithy the first

cur\lrrgwpgogfg’ %ﬁgw IF%ET § f]% ; ec%rfljg%]uie gllll cfev&hefrbthe second

the higicRi RUICFESIAM SR cHallhrivbR iR A0wa B dra{{ﬁfchha%or and
7. [0189] Then, in the joining mechanism9 of the

pi peggaredihx mnfmahgmaﬂendtMaq}mMroﬁm pidp 106 is pmched with
portl on 113 sequent s | r gt of the

rei G cﬁeﬁ‘@P P’é’lc almﬁﬂ athle g ?np th@ocwsl glude 31.

fitt r the
4, R AEIAREE B 8 100 e
par tingd theurPkifd 81 nthd el ?Qéseﬂt ViaCiRdsdtbAlli pifch roller 331
strip 100, the side edge portion on the rear end side

of tthwoughs th@ntcmmfonhlqmr tapplaratis % nbor cthy remforcmg
oudg el e Reshbaotie sirip O aleackpmy b et B via the
of tiﬂest Jﬁbﬁfquoﬁbpg.?ln%& g tlcgﬁ*f %%?%ep i hLe b%é's%b&ected to

100, e rernforcin r|b r'ear

of tﬂl@sﬁbl lde A uRitions B fcﬂlm Rpirhlby bethd editiidiidhg provided with
materi al -attached profile strip 100 is caught by the

i nclanedike eirle havuig atdiemetarsudlleythp the rpdius affcurhature of
rei Ci i atta hed rof .l e 30 stri.p, 100,

Accﬁﬁla ﬂij]T %ﬂﬁ%g 3#%‘{: éﬁhtt taw‘éa yFe o ghe spiral pipe S,
rei n e I t .

[ o W b Retied b Oﬁﬁﬁ% B?E{a i o i AP producing
S canableinedht i nuousl y and addi ti onal 'y produced.

['[E)01901 Accordingly, also in this enbodinment, the
gn the iinig mechehisth  of the pipe-ppodradng snachine 7,

SRS MACAS ST 01 00 S SBRRNALS 2 BN o
reinforcing material-attached profile strip 100 is fitted from the inner
circumferential side to the joint recess portion 115 of the proceeding
spiral part of the reinforcing material-attached profile strip 100, the side
edge portion on the rear end side of the subsequent spiral part of the
reinforcing material-attached profile strip 100 is disposed at the lowered
portion 114 of the proceeding spiral part of the reinforcing
material-attached profile strip 100, and the reinforcing rib 112 on the
rear end side of the subsequent spiral part of the reinforcing
material-attached profile strip 100 is caught by the inclined rib 116 of
the proceeding spiral part of the reinforcing material-attached profile
strip 100. Accordingly, the adjacent. spiral parts of the reinforcing
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bei ng continuously provided with arc-like curls having

a radius of curvature substantially simlar to a

target radius of curvature of tduie spiral pipe S, and

then supplied to the joining nmechanism 9, and, thus, a

pi pe is produced. Thus, a restoring force that

restores the reinforcing 10 material - attached profile

strip 100 to its original radius of curvature when

wound aRhgitialtdi@acHddproHR &t ripCi0R Gle Sbihb?%opéa&ﬂu&gﬂe?,nand thus
of the pipe. Accordingly, en the feinforcing ’ ’
mat er ithlgspétaal @(ri]peﬂ qamdlfd tentiiudusly 400 gidﬂitﬁcmaﬂlaﬂ poduced.

S j and,t spiral pipe S is produced, even in
tﬁ@%@ﬁs@%@@f’he alsqj diny &hist heembpditernti ngthe  reinforcing

o el Pl o Sl B i

| P aby , ok o .
relia p?ﬁar@ft%d BCaAd duiblecdtdd My pRSEIC dé]‘.ﬁﬁg@ﬂogugjf gééz{i% fpirals by

materi al -attached profile strip 100 can
to pl deing adetioruwaslyoprovidedr mitdpiarellkebyublei hgving a radius of

' ' ' di Il h
PLoY\ Cifvttust sibbtantally wigian ous nasetoomius f aiuature of the
D, d le M. f t
o pon sbiigl 8Tl #hoh DEpRLNE) fheMoiBiBme ek apd, thus, 2

wher e pijié1gs pPeduded. dTaRR! & refordiile f6lePahhY ¥Estokéifthe reinforcing
manhole M Is small, the reinforcing

malt Ier (iljlaf}teaiaﬂ'a@medrrﬁn‘oiﬂle '\;Istripi 30(1@6 ild:@rmgigénaﬂaﬁﬁdi)as of curvature

e s B BB EAS ot S0 o prodsetio of th
fi ti ; . i _t he case re, the ;

cont | i | SRoEMAGE At Al S8l peAE8a B R fyoste s

pi pe dirameter o i ng Pi _
curl - 100k npiraAlpsapplisd dandayheoipiPA HipkeIidhr¥duced. even in the
assenbl ed with the pipe-producing mnachine 7. [01921

Fur t heaseowdere bhe rigidity of whe geinfpring usatdrizdi206ds large, a spiral
di sposed a. 30 positi.on gther than the aboveground ]
pos { PUIF Sbavinha tHasTiones dipmeter alhe tHEGHSREY oA be reliably
the mphRlegML. I n the case where the curl-formng

a pa?gt us 3 Is disposed in the manhole M, even when

t

bty the sl it 03 4550 0 can v

can beulyaciedytopplastiy deformatien éxifetm spiralp byebdingprovided with

:;Sislt%ﬁh é“ﬂa%qnig nt %iggn%tglp is{naallleei ﬁsanst éor% C&sd oifncutrggture when

wound about the drum D, on the ground near the manhole M1 away

from the pipe-producing machine 7, and, thus, even in the case ﬁvhere

the opening diameter of the departure side manhole M1 is small, the

reinforcing material-attached profile strip 100 can be easily pulled into

the manhole M1 and supplied to the pipe-producing machine 7.

Furthermore, this configuration can be used also in the case where the

pipe diameter of the existing pipe K is small and the curl-forming

apparatus 3 cannot be integrally assembled with the pipe-producing
machine 7.

[0192] Furthermore, the curl-forming apparatus 3 can be disposed at a

position other than the aboveground position near the manhole, and, if
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pi pe K, and supplied to the pipe-produci ng machi ne 7.
[01931 Furthernore, in this enbodi nent, the curl guide
31 is exenplified as an arc-lhge spiral plate, but
since the curl-form ng appar at 3 is disposed
separately fromthe pipe-produci ng machine 7, the
reinforcing 10 nmaterial-attached profile strip 100
does not have to be innEdiater supplied to the

J orni g@%%%}%?ﬁ”iﬁ the I;BELEe Cy pe A g:?i@c{: i e a%% e’ c%rl'forming

Accor an arc- Indric SO nay

used iaprmSOB & dipposetd iziath@ ni@ilﬂﬂé MU, t femevleen the pipe
the curl guide 31 may have a shape ot her than an 15 ) )
arc- | dk@ngmrr abf pithee wustangarpipei kKK cif | ﬁmﬂcalthe reinforcing

S : 32‘3 steriad etihoPiod Wafle SFRU TR0 £nR b dhsib P ife batp e existine
@é 'R of %lals?j'riplﬂféﬂt irft Q:h ig ?bkgﬁarﬂéﬁégd #'the existing

arc I e spiral e or cy r|ca aving a

r adi upipd K andatupptied 30 bké pme -prdduciginazhiteo7.or not
eater than the radi us of curvature of 20 the spiral

Sicu@ Mh@quesuppbﬁt@abqu@mr the gurl guideBlds exemphﬁed as

manner._Wwi th nt osed ereb tween in t

oo r aPnAPrElReoRPEEL dete FYESTHE, i) ST TR0 grpatatus 3 is
[ 01954 dpdsbd %EﬁQfaQelyt f6m ﬂ'lé]bﬂ:gz ]tS@ﬂ RS Mathidk 7Néhe reinforcing
pi pe- produci ng machi'ne ncl ude the drive

rol | ensat@sialtattached| pmbfilé h;tnpl ﬂ)ﬂ@ pdaedunoinhav@Stor bkl mimediately
92 and a push roller (not shown) that is disposed at

t he nBRAP @d fte dhe jgpg mechpnigiy 9totdhecpippdrednging machine 7.

ooy e RkehaEag ARIE Safdifh ffk lBaRRl e whdf instead of a

used ?]Ihp 1atgr| ve source of the first sending roller
32 an he second sending roller 30 33 in the
c (0194 o Frirtherapprar ahesci@l auiddefﬂi ahnay/dlaszeuacshaﬂe otler than an

) andan: iy e Pr'@éﬁ"% o Sorar WP aVHaNBeeh IR | Although a

Fg&g;jlgiagﬁﬁgr&(%?ﬁ:th I%ngl %?{:%I 3 gn{g curi gh{daet b:l%@f bé used in

Mat er {sdicH\a ptiedityt of ﬂ]thtlhg rdRFPEhST are circumscribed about an
arc-like spiral face or cylindrical face having a radius of curvature
substantially similar to or not greater than the radius of curvature of
the spiral pipe are axially supported in a freely rotatable manner with a
spacing interposed therebetween in the spiral direction or the
circumferential direction.

[0195] Furthermore, the joining mechanism 9 in the pipe-producing machine
7 may not include the drive rollers 93, but include the pipe-producing
roller 92 and a push roller (not shown) that is disposed at the molding
frame 8 and sends out the reinforcing material-attached profile strip
100. |

[0196] In the above-described example, an oil hydraulic motor is used as the
drive source of the first sending roller 32 and the second sending roller

33 in the curl-forming apparatus 3 and the drive source of the joining
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Here, in the above-descri bed exanple, the case is
described in which the spiral pipe Sis produced from
the reinforcing nmaterial- @ﬁched profile strip 100
shown in FIG 1, but the present 10 invention is not
limted to this sort of reinforcing materi al -attached
profile strip 100. [0198] For exanple, reinforcing
naterial- attached profile strips 100A, 100B, 100C,

?829 paTLs naf : erﬁéﬁg %}o% grﬁlldes o?"ll Eﬁduﬁ%’ut an electric

r ei nhtor by Aeiaetr Hydahtibe rmdtorlﬂs@rmﬁylbe abed,pand [there is no
be described. [0200] The reinforcing materi al - at t ached
pr of limitatien.p 100A shown in FIG 21 includes a
profile strip 130 and a reinforcing material 120 that
is attached to the profile strip 130. [0201] The

le stq trip-Like
et o ol Bl OF R MR el Srip
pol y&fdwbe&me, pol ypropyl ene, or the like to extrusion
nmol di ng, and a plurality of reinforcing ribs 132
having a Herghipdhe cahoye:daseribed %ﬁa@n@lﬁr she €ase s tdpscribed in

back_f,a a st.ri lated i ke 131 such,t hat

the POOFE dieS SHEREOBISE & Syl pEPRIGA bl o b Sipinforcing
Aj Ohﬁﬁteﬂaﬂ’ia%ﬁchgéﬂ lﬁ%ﬁlé %Brﬁ&%b(ﬁ%ﬁoﬁn] Bl HIG. eCEs$t the present
groove 134 are 25 continuously forned respectively on

bot hisvedsticed de rooriindtedl of thixe sbrtaofl reikfdrdimg trhaterial-attached
| ongi tudi nal, di rection. [0202] The reinforcing
mat eP e3P 0% or med by shaping a strip plate-1ike

heet R l.y f I t di
IR, FOF Sunlmt e Fonty seh R0 APuichEA B phitFooa, 100,
subs1gaC] é\ﬁwonn JH P HRPEGS! 28 t\26 A don Bé h@@dled 30
over the’ plurality of reinforcing ribs 132 of the

r1eel | Hesema;ﬁte:t,smodﬁﬁ)ed egangfles\sf sheuwinfordihgSanattial)attached
and 22(h), t | nf ral ng material -attached

pr of P¥ tSWB “Tg‘?bﬁ e9681%e6i nt proj ecti on portion 133

2008 "B HelnsBlih R EudiEhBl BE61cR0a FRLEL! Byl P Dislyn in FIG. 21

Ie Stri recess por

of tﬁﬁm&ésera @%ﬁleoﬁtﬁﬁelgcelaﬂfdohc Sl féreires @hhfdirial 120 that is
attached profile strip 100A are fitted fromthe inside

or tattached o the profilg stmed30o each other, and, thus,
EOE%ITU&'ﬂgller%ﬁﬁadétac e{‘éo Psa{ormed by subjecting a flexible synthetic resin,

such as hard vinyl chloride, polyethylene, polypropylene, or the like to

extrusion molding, and a plurality of reinforcing ribs 132 having a
T-shaped cross-section are arranged on the back face of a strip plate-like
board 131 such that the front ends thereof are parallel to the board 131.
A joint projection portion 133 and a joint recess groove 134 are
continuously formed respectively on both side edge portions of the board
131 in the longitudinal direction.

[0202] The reinforcing material 120 is formed by shaping a strip plate-like
steel sheet continuously formed in the longitudjnz;l direction such that a
cross-section thereof is substantially in the shape of a W, and is attached

over the plurality of reinforcing ribs 132 of the profile strip 130.
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of the reinforcing material -attached profile strip

100A can be connected. [0204] Furthernore, as shown in

FI GS. 23(a) and 23(b), the reinforcing

materi al -attached profile strip 100B having nutual |y

adj acent parts 10 includes a profile strip 140 and a
reinforcing material 120 that is attached to the -

profile strip 140. The adjacent parts of the

r g (g ert.al - ch rafidd e j p ;100 req: .
ngﬁg A0 hBRC! 1 TGSCNINED! HUdd f?glﬁj’[d%‘osﬁj‘iarhgemf‘mmg
pr of i Imateridlattddhedsprofilerstlipyl 00 thetjbitd rofdctonbpdrtion 133 of
synthetic resin 15 such as hard vinyl chloride,

pol yetomp| ravé of the yeimfeydiag alawlalwétaoﬁeé nrofile genip Ji00A and the
nol di ng, ,and a plurality. reinforcing ribs 142 . .
havi ndg%'t f@gﬁf?gp&?rglpgs sl-ijec?foﬂ’ear ‘éthé??r aﬂﬂ"dgd Ogn the e reinforcing
back f - ' K d ;

tho. frome il bR Sty I0PRRAPRRAS BUE! thTheide or the
Joi nt ou¢side gl jpowebtal ddchasthesomid, nibaiss the tmutwatly adjacent parts

respectively qQn both 20 side edge portions of the
boar d of #ke réinforemgmgtemal alnckrd prafile strip 3PS can be connected.

S as_the conpector a hr_of .00t . .
oIS o Binoidt S°RRGRR Iy TS 0283 0, 48bP 1 he reinforeing
j 0i Nt ni AEeRI-RRIchk@"rolle RtifPA0OBS hdi ROk |
at whi ch adj acer?t prlzl%i l e stlrpibpsbl40g ace%g%tg%mgt hg_ih%ent parts
are ¢otudesicugirpfiloostmg 140 tdwd |onginfocking| material 120 that is
direction ﬁéS @207] Here, the reinforcing material . )
120 i @ttashaddotihe arafilengtrip 440 pThe|asdjacentiparsy ebthe reinforcing

sheet j_R)\ f dint ongi t.udi nal .

di rectulg %%Hag %gﬁtscbégt 19120'@? oHEPs Q@Pbo 9? HEHsSk tp each other via a
subst aghhadthy 15m t he shape of a W and is attached

over the plurality of reinforcing ribs 142 of the

pf205]le Themmpfila «tip 340 [HREBjed by shectinghdleiibly synthetic resin,
mat eri al,-attached profile strip 100B, in _a state 71 .
wher eSHFR aﬁrlﬁrﬁ Bingl & 1%&(11&5%}15 o pelynrapyleng. exdghe like to

porti - 1 h a ' r f:.l1he. .

r ei nf g?%rl(&frs}lgotnrrgg "elg?ﬁﬁf -éollltl%aa?ﬁielggpr fgfggﬁgﬁlﬁl%g 1168% ]f4§c élavmg a
each @dlgipedWredk-EdecioadHeatr@hgddbhn ithe btk Fakd sANEAS plate-like
inner circunferential side of the reinforcing

mat er baardai4heheh thatotlid &ost snds phareoBarmpagadleldd the doard 141.
the j 143 on .t

i nt ti h d i de of
t he p?é@@é{ﬁ%%%sg‘ﬁ%g%h%h%r% gq;xh%p&iqr;g%rn%e eresS(Iactleve?y on both
mat er Lo o Hotn® bPIHd Foard 141 in the longitudinal direction.

[0206] Conversely, as the connector 150, a pair of joint projection portions

151 that can be joined to the joint recess portions 143 at both side edge
portions at which adjacent profile strips 140 face each other are
continuously formed in the longitudinal direction.

[0207] Here, the reinforcing material 120 is formed by shaping a strip
plate-like steel sheet continuously formed in the longitudinal direction
such that a cross-section thereof is substantially in the shape of a W, and
1s attached over the plurality of reinforcing ribs 142 of the profile strip
140. |

[0208] In the reinforcing material-attached profile strip 100B, in_a state




strip 100B and the joint recess portion 143 on the
front edge side of the subsequent part of the
reinforcing materi al -attached Qﬁofile strip 100B, the
nmut ual |y adj acent parts of the'reinforcing material -
attached profile 10 strip 100B can be connected to
each other. [0209] Furthernore, in the reinforcing

mat eri al -attached profile strip 100C shown in FIG

24, r K8 r&bnﬁoﬁ@éﬁ&ie‘@ﬁ@ fo‘#gﬁ%ﬂ&%ﬂe Q%Q]iggge#%g?ptlﬁgﬂm of the

integrally nolded wthi p e stri

to sapmutuallyhedjseent ipartstofi phel Goinforgihyr MlaitédaPittached profile
reinforcing rihs 162 having an |-shaped 15

cr oss SRt face eadhanthes, srhengbhe eannentobdsR isafidedffrom the
L L TV T -
one skfiep 9908 M li)diﬁ@d %&ﬁfl Elﬁe ?ﬁﬁf ekl poflbn altdlB(Bl{‘{he rear edge

recess portion 164 to e jolnt projection

por t i enleléBthraprdueedlingt pairti of thes peiséstciig nidterial-Atvached profile
si de edge 8%% of the board 161. Then, the i

rei nf SER rl@ the joint 1evess porfier ld3mn thaifroot efge side of the

ot or Fapeeant BRREOE e, Fapkiohg mitteripl Eathed, sl Serip 1008,
i nser the pnltdaUyt Qljhkmtr i of ghe Qeih&'&%%rlﬂﬁeazatéﬁgl-aﬁ%g%ed profile

the reinforcing material-attached pro e strip
i s fostree 100B24a0]beHenaectedeoreaichfobher.ng materials 172

a forned such that, when 25 subjected to_plastic )
algol e pathermors. Ehg reindorcing migteriglattached paofile strip 100C

circu [ l£in et ween .t he, o r

i r oSS Th G, AT GRIE SRR 1 Fland 115 4tq qmbedded and
si de jABgRAlyabss1AO® dvith? bl ré’ﬁl%osﬁrg) 8D, I THYO{ChBay, in the
mat eri al -attached profile strip 100C, as shown in

FI G p®hlestript ¥, jaophirality pf ceindorcpmg ribenl 625 Bavingoae I-shaped
part of the .30 reinforcing terial- ached profjle

at _
st ri p-rPEYEeTHHOhAre ArTapesd; t o» the hack fapepf 8 rip plate-like

the rgd i ng; bkt ch gt of e styip 100 C

ana | T, ROiofE Sloidtio hattREin F & HieBoRid vPright ofthe back

the rfacaiofontnide sldepbiionnbt S Bshrdl P41, gaﬁlcp? iRt }084ss portion
e, e

are fitted fromthe inside or the outsi
mut ual§4 taghacte bhe juant prejéctidve portiord d68icag be fitted is disposed at

(o oot oftiee; Si0g frlee REion, o pheabOBha6s MBohngha reinforcing

Pr edeGEdBAeH7 Pid En b2 HRI1IGE T8 hE DR AR the profile strip 160,
the reinforcing materials 172 made of a steel sheet or the like are insert
molded to the reinforcing ribs 162, and, thus, the reinforcing
material-attached profile strip 100C is formed.

[0210] Here, the reinforcing materials 172 are formed such that, when
subjected to plastic deformation to form spirals, a difference in the
circumferential length between the outer circumferential side and the
inner circumferential side can be absorbed. _

[0211] Also in the reinforcing material-attached profile strip 100C, as shown
in FIG. 25, when the joint projection portion 163 of one part of the
reinforcing material-attached profile strip 100C of mutually adjacent
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[02121 Furthernore, FIG 26 shows the reinforcing

material -attached profile strip 100D in which the
reinforcing materials 171 and -b,/2 are enbedded in and
integrally nolded with a profile strip 180. In the

profile strip 10 180 of the reinforcing

materi al -attached profile strip 100D, a plurality of
reinforcing ribs 182 having an |-shaped cross-section

ar e aggipdlgsishts BPEhe pbingbrcime nhaelial-a¢é@chbd g)rﬁﬁlel &rip 100 C and
pl ate-1i ke board 181. Furthernore, one side edge

port ithe ¢éintheedesmr porth Hifst afl theretdepopaitonf 188 reinforcing
that is to t

l. ower e he back f si de_ by, the ..
t hi cKkRatert Siohichash Broflsperin éﬁﬁﬁhae gt ot {bp igsile or the
. GERidecPu? mule 50 AR5 foely bt o APTRtoh IR Blfppgfattached
t he rgiofil® 6&iip d000eéRT béljoihdd tb eachTthér, #@Id]¢Hus, M Spiral pipe S
the board 181, and the reinforcing naterials 172 nade
of a kawasp asnedeteaminkd pipk dicaneter ganrbe produeetl.i nt o

ﬁ@ﬁmﬁﬁe«%@ﬁ% rﬁ'ﬁ aﬁ; é&?é%t qul ; cg'lcﬂ}é %egltq%@[‘fttgﬂgad profile

| _ - o ] :
¢ oS P, KR LER A, rAfonfie mloyidlh 1A ANE1PY 8 cmmbedded
adj adaniné phtegralipreldell with & rofily sirlyy 180nt &k ithk-profile strip

attached profile strip 100D and the end edge portion _
on t W80 of therreinfdecing materisdinstachedtprofile steip 100D, a plurality of

reinforcing material-attached profile,25 strip. 100D

e deureingant el avite ee"Lahnedt rStgediots aap arranged
fusi . i , j RET i n

or edo iRt P ALK WP e Arhblofe-Hieiibang A D fthermore,
Fur t hetengide edizb @oetianpl ¢he bodad ¢81 bea@ 4 Iowdredportien 183 that is
reinforcin materi al -attached profile strip.is

subj deweeed b Predbackfage sidaby tlan thisknes efdhe hogird 4183 such that

by bej ti I r ovided ,w t -14.k .

D SR M AR . 1 e

mat e fof@hg Pen el AGEEHA SIEY MBLIPN 100D, OBk  reinforcing
e

spirals by béing continuously "provide arc-
cur | anateriadr 1T his pnseat molded ikivo ehs deairtli 181, and bké aemforcing
a spiral pipe is groduced froma profile strip, t

he .
pr of ipatesials 4 Tdanade af § strel shegteen the like srejrsgrivaoldad into the
to f%regggpi.xrﬁ@)s%zgei ng continuously provided with

arc- I : eating, and then supplied to the
ilo2mIndn"gfhadinfifey bhferial-attached profile strip 100D, the lowered

portion 183 of one part of the reinforcing material-attached profile strip

100D of mutually adjacent spiral parts of the reinforcing
material-attached profile strip 100D and the end edge portion on the
other side of the other part of the reinforcing material-attached profile
strip 100D are overlaid and are joined to each other by thermal fusion
bonding, and, thus, a spiral pipe S having a predetermined pipe
diameter can be produced.

[0214] Furthermore, the example is described in which the reinforcing
material-attached profile strip is subjected to plastic deformation to

form spirals by being continuously provided with arc-like curls, but even
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pi pe- produci ng nmachi ne. Exanple 3 10 [0215] Next,

Exanpl e 3 according to the present invention will be
described. Here, in a descri@%ion of this exanpl e,

the reinforcing material -attached profile stripis

not limted to the reinforcing material -attached

profile strip 100 shown in FIG 1, and various types

of the reinforcing mnaterial-attached profile strips

100Aq 300fe 096 withdud OR Drelinf@¥@iP nhhte®fhli Barl | BeS.subjected to
to 26 and the Iike also may be used. Here, as an
examdeformtatornctasorionspibals byt being ebnfinnously provided with arc-like
mat eri al - at{ached profile trip 10Q,.is used is showny. . .
Furt ﬁ'éﬁﬁotpe%"r%é‘ SRR P Oﬁpﬁﬁ?‘ﬁﬁﬁ%uﬂsbeg‘?ret ReSpiral pipe 1s

pi pe: [ . 0 on 1.
51 b PEORRAE P BROME b, TRY IR SrBPRAPPRR 4 Rubiected to
and Hbﬁjrﬁﬁfﬁncﬁﬁfokﬂl%;ﬁ&élgft? Bding Fcﬁnﬁﬁﬁ@ﬁﬁ? PRYvided widR®ire-like
reference nunerals in the foregoing exanple and a
det achdd hjedeatipgj amdt there sfipphed bt thedjoifidl 6lechanism of the
shown.in FIG 27, the reinforcing material -attached
pr of P}P@'E]qu‘ﬁﬁlngl@@c 8wund about the drumD in the
shape of a hollow cylinder and transported to an
application site. Then, at the application site, the
25 rei Ekanfyle@ material -attached profile strip 100 is

ulled out fromthe inner circunferential side of the

215 DNexhdEsamppld 3dccarding pé ple presént imepnticghwilk beolescribed.
such_t hat. the back.facg side of .the boarg 111, fhat
s Hegosin dgRrtirtieh of HuS reé‘?mﬂi?’c‘ii‘ﬁgrqlﬁlfg‘gc%ﬁn%%wc”?étacmd
like ra S u Lt CU '
si doPPffe B PR 1R AR GR LR oFLRH htched profile
i ncl gigs 10@ gHoden PO, NG, naedi ok t3Ped heft thé reinforcing
di sposed in the nanhole M on one side in

conmiviteriel attached h proBleex Bl g190Pe ROPBNCLOOR, ngnds 100D
a refurbi nt . a t cufl -formn

o oparsimbiBet fh PR H b0 aiene ke all b upe Hore, as
grou ' f- the: '

P51 AanbE, Bt i MBI MELEpNicAll 8508 Bttathed profile
mac hatrep 200019 aked s shawnat Fagthsenioré ) eivecixl-fodming spparatus 3

substantially in the shape of arinIg1 having a . L
pr edef Errpirsapdacing AParatusi ks rayghave & cmr%watlyn@mllar to
gul dﬁ:lat exemplified in FIG. 19 and the like, and the same configurations

are denoted by the same reference numerals in the foregoing example
and a detailed description thereof is omitted.

[0216] As shown in FIG. 27, the reinforcing material-attached profile strip
100 is wound about the drum D in the shape of a hollow cylinder and
transported to an application site. Then, at the application site, the
reinforcing material-attached profile strip 100 is pulled out from the
inner circumferential side of the drum D, and supplied to a
pipe-producing machine 20 such that the back face side of the board 111,
that is, the side on which the reinforcing ribs 112 and the like are
arranged is on the outer circumferential side.

[0217] The pipe-producing apparatus 1 includes the pipe-producing machine
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rollers 22 that are axially supported in a freely
rotatable manner at a predeterm ned pitch on the
outer circunference of the attZ%hnent frame 10 21 in
the circunferential direction d that are in contact
with the inner face of the spiral pipe S, and a

j oi ni ng mechani sm 23 having an outer roller 24 and an
inner roller 25 that are arranged via the attachnent

frame 9dlshdthat dRpese® ik lthy MYRRARIPE 68 oRel £i8€!i¥ communication
rotatable manner at a joint position between the

j oi nt vpb]ntthemmﬁtwpmlerlé&'dncﬁonmssa|reﬁirbml'pﬁeﬂ15ta$get, and the
j Ol portion of a new.y plied reinforcing

ﬁE? e.tr Eﬁrﬂ'%ae@p%ﬁwf 1% that |1§> @emseénae%éhepdm °D on the
h ' ' | fi.le st 100.

[ 05167 Pupd ShitHs TR BemBRASEIRT orbh i ing. o '\ b

o018l Ad HowadfHid FI@EESS hd Zg)mhé‘ﬁlpé"\f)fdﬂlﬁzﬁfg &%hlﬁea:@@ includes

of the reinforcing material - attached profil

st ri pabO@ttachaent dramef 2t ehah is |’E&.Ihstf[iﬁ:1€ﬂl§atlnlﬂlet Qhéqm of a ring
theoter circunferential face of the spiral pip

bet we V%I}% agpregetenmines; Wﬂ%ﬁ"c aRg ?h%slsllfﬁlﬂl%fa tnl,grahty of guide

that £ AEAE bR allARTHARATR] i % BblDrcBfubis fhapmer at o

rol | epredetePmidlipiteltlon 3RE oGddr &AM R¥ENddS the attachment frame
rei nforci ng material - attached profile strip 25 10
P

Wi t ho@ll islthe pineymfErantiad divectiont drel thatearepnlcbntacﬁﬁnth the inner
ol oS 160 55 o o e
out er @%é’lp??fatﬂ’degﬁll I%ﬁelg r&Qh ffrgtﬂlrgﬁ%é({] vi®th&%ttachment

W th I nner ace here nforc

mat er frim@iaehedary alddlly sippdrtddon a fréaly i'cﬁ;ataf.blé 3fafnner at a
on the side that is to be the inner circunferenti al

face isfint position hgtwean thejeins. pomon[cm‘moq}ré'm@ formed spiral pipe
i pe- prod |n nmachi ne IS ocaII d .nobil e

t yBe ﬁ%ﬁw %Wequ&ﬁﬂm f?fg‘l Rk a“h‘? nliesaenbpeipganaterial-attached

t he r I

oi pep HS1R dQQﬁﬁ e spl ra?un&lf q:Yw.E §elhﬂ)r5g'%c%§5§e§'ld]gattached

t he spi‘dfﬂb stﬁpllfOOrCI ng materi aI -attached profile strip

100, and the 5 spiral pipe Sis left behind in the
nﬁ)ﬁ%&i eHere, the eutesrmieovmisnentialefasayifdhdener weller B4 rotates in

ggt |egt Cf rrer#}% éﬁ ]%ioghé]c? &%,ﬁlght he ﬁh@' ma terlecdh attag‘hed profile

strip 100, that is, a face on the side that is to be the outer
circumferential face of the spiral pipe S, between the adjacent
reinforcing ribs 112 of the reinforcing material-attached profile strip 100.
At that time, the outer circumferential face of the outer roller 24 is
knurled, and can send out the reinforcing material-attached profile strip
100 without slipping. Furthermore, the inner roller 25 is a cylindrical
portion made of a comparatively hard material, such as iron or plastic
resin, énd the outer circumferential face thereof rotates in contact with
the flat inner face of the reinforcing material-attached profile strip 100,
that is, a face on the side that is to be the inner circumferential face of

the spiral pipe S.
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FIG 29, and may not include the outer roller 24, but

include the inner roller 25 and a push roller (not

shown) that is attached to the,l0 attachnment franme 21

and sends out the reinforcing terial-attached

profile strip 100. [0222] In the curl-formng

apparatus 3, as shown in FIGS. 19 and 20, when the
reinforcing material - attached profile strip 100 is

p e o . | - ) . .
ORTAGNe A RidePHpliSeing mENTNTR 1 1 RbRENRA 368 frpe in which
be exthejsihing rrehhhisnp @8frevsiRds wHik 18 pipefproldficing machine 20
material -attached profile strip 100 is pushed via the

first teaseds iy the |exesting pinenKo amide thus, theuspizalBpiper S is produced

taken fromthe.cyrl .guide 31 via.t econd ..sendi
ol | otoss thi Rpifed reitirie Haterialiataedebmefils SR iR, and the
case, at, adi ng a(LQ]]- i t N e .
opposi ?gﬁ%é@%ﬁ(ﬁ %é;f{t e Ig‘gpp )Eﬁgoﬂglﬁgglgt |N(I)ir]f &f %hcémventmnal
rei nf example deseibicdl indPiteab®bcpi@hit!2e strip 100 and at

tE(iZ J‘jame speed as_the supply speed, and, thus, when ]
t H23Xi Fegecthmyioininemeshanism J9eis potolimitedsta the fm shown in
s se out, frgmthe curl-formn apparatus, 3, . a )
ol at PG &9, 4l by ok ot e Pl PR pobBt ididnde the inner
the spdl2y eidd U Ghidh RBLEF ! @lot aEE@ﬁﬁ)eQ#Q'E Ofd |a%fached to the
strip does not occur wth 25 respect to the spira

pi pe abachirent efrdmee] rachdasendy odtickd feynfodng material-attached

revol vi ng pi pe-produci ng machi ne, and the reinforcing
nat er PERLgstEBHES. profile strip can be prevented from

bei twi s ed. 223] Next . an appli,cati on ur e

¢ BRAL: 1h ShEont Remibe Rbirn R £ W 2R JERE 150 20, when
pi pe- phOssinfaimPRAtetisBattabhidd ?ftﬁilé Q8P 11090%s pRBvided with curls
[ 0224] The existing pipe K functioning as an

appl | oatadwaricey ght pae-profucinpriperatiah asi@gy the pipe-producing

predet er m ned _span,, and the existing pipe Kis ) )
" ef ur BIACHIRE ?%9 ﬁ%dhﬁ:i%r%wbﬁmpaﬂﬂ@ perdorped.a| Thppeeinforcing

S therejn..fy. e..0 .sid erej,nafter .
S+ Ml Ao SRR, P i B soning roler
i n coppuRictid Qirl \thiidle 81 raatteAlfrédahd Rl gaideom ®ia the second
target region to a manhole on the other side
( her eseratingrrollee B8y and movassalong tharourl ghidei 3t danthik ease, the
M2") that. is_.in c%lgrruni cation with the ot hdejgr end.

rotating frame 1s rotated in the opposite direction to the supply

direction of the reinforcing material-attached profile strip 100 and at the

same speed as the supply speed, and, thus, when the reinforcing
material-attached profile strip 100 is sent out from the curl-forming
apparatus 3, a relative excess or deficiency in the sending out of the
spiral reinforcing material-attached profile strip does not occur with
respect to the spiral pipe that is left behind and produced by the
revolving  pipe-producing  machine, and the reinforcing
material-attached profile strip can be prevented from being twisted.

[0223] Next, an application procedure for refurbishing the existing pipe K
using the pipe-producing apparatus 1 will be described.

[0224] The existing pipe K functioning as an application target has a-
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[0225] As a pre-operation of the refurbishnment

operation, first, a block attached in the existing

p| pe K, a proj ectl ng portion % an attachnment 10

pi pe, and the |ike are renoved, and water influx is
tenporarily stopped. Furtherrmre an operation is

performed that scrapes the inside of the departure

side manhole M in order to prevent contact with the

j oi ni c p p u i
o | SRS A B, e R RS APRA PRAT PO 2R Wipe K is
t he defimrbished Iy geodoihg laad\Mbyilding theSspiralnpipe (Svthérein from a
rot at abl e base) abou ‘iﬁwll ch the rei nforC| ng B

mat emaphele : or e 5 greingiter, mé‘eng V\Hllrﬂf ian “departure side

cur | Tyfihdte 4110 s 3 i 368 iichliBR GARE one fhd of fhe, ppplication

and 3a 7t irdBioROMPA n&'ﬁhﬁ]ﬁolb%@ﬂ tHé ABepRi® Gfdreitafter, referred to as
generator and an oil hydraulic unit (not shown) is

di spesctrrival sider mambpleaM2¥) thiei2h popevprioagtion wgth the other
naching 20 is delivered into the departure side
manh&§P& ML using a cran e or the like, oil hydraulic

s f tive, p tEvely
IS 255! ERTRROIR tupcP LR Bt Eo L AEREE! S ook
39 Oﬁtﬁaléﬁe& Yl tHe%ﬂbﬁﬁg%ﬂ?é‘rI@t 4 rdjertidgdpor@idn of an attachment
hydraulic nmotor that drives t he j 0i ni ng mechani sm 23

int pa)qoua\w tiveddloe arey remomdqambwaﬁﬁr inflza7is temporarily stopped.
Conv%,rs on the ground ontt E‘éfehof the arri val

si de Ifp an ra@eerlﬁuya Qrmed thal spagRs sberinside of the
dra [

di S\ggg%%l’ec a@ g{)draé m%.n%g)leﬁ%/trff;h? 01‘(%? tof}ﬁ‘ %hf‘ 901\5/’&&?@ “%FH the joining

r ope mdchiaa ik 230yhén the pipedpmubﬁagOMabhﬂw 20 & fvelwidde
of the departure side manhole M using a wring

Ra26]i &n th¢ geuﬁd@n thy sideaof |the|de5@a'tw silef mmhplaeMl the

B R R T
the Leitatal gtﬂag,h it sk aver %‘&BH' the iBadt! € hollow

pul | out fromt i'rcunf erentl

t he dylindd? issdidpbsdd, the ahual-Gtmiagchdpa@atud Boigl dieposaidt ear the
curls through the first sending roller 32, the curl
gui ddrem Dsand @ mebive @osied @ghm ahyding aweleggripgenerator and an

ot Lﬂlaflnéefﬂﬁﬂ@pglah?%g?ﬁ Pho8p g dposid oFfietiitrore, after the
pl as Rﬂﬂﬁ%r%ﬁi u%e?Z@ W h86vd BHAntd EndIBRAALINEE sfied@anhole

manh I e
M1 using a crane or the like, oil hydraulic pipelines from the motive

power unit are respectively connected to the oil hydraulic motors 325,
335, and 39 of the curl-forming apparatus 3 and an oil hydraulic motor
that drives the joining mechanism 23 in the pipe-producing machine 20.
[0227] Conversely, on the ground on the side of the arrival side manhole M2,
as described Iater, a winch 40 that draws the spiral pipe S info the
existing pipe K is disposed, a cord-like member 41, such as a wire or a
rope, taken up by a winch drum is pulled into the side of the departure
side manhole M1 using a wiring material r (see FIG. 27) that is inserted
from the departure side manhole M1 to the arrival side manhole M2.
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the departure side manhole M, the front end of the
reinforcing material- attached profile strip 100 is
i ntroduced to the joining 10 chani sm 23 of the

pi pe- produci ng machi ne 20. [OZZS] Then, in the
departure side manhole M, in a state where the

pi pe- produci ng machi ne 20 i s suspended using a crane
or the like, the joining mechanism 23 is rotated

@INAT WhOn SERHe OU nf og.ci.ng . .materjal - ac :
gro%qﬁl e strip 1%0, &Jg% , aaﬁner elrﬁgm\%oun%ﬁfg the ?Eﬂforcmg
appr axateriadiaytdchied e prifile weripf A00i g palledi aht afrbAchde inner
profile strip 100 s narrowed and firmy attached to

the gucumfersmtiaisside whiler the drsmud) uist axially poigéed, and then
di ter..,of t. d i | i . S. .

S porpritigbi it cRARIHER S thel Aot BeRGing rdlBir g, the gl guide 31,
| he EhdOieeReeofid Wndin g rEMe 83 dFIR ol FohhBiK affénfths 3, and
and £le ushdoming wawpidrattddhed) profile Gtripchedisabjefed so plastic

rotatefdO in reverse in a state where the nail is
br ougpformationcisirulad te the Hepauine sidempenkalesiil. 2 Next, under

and, it hu the reinforci rial -attache ile. .
stri E)h(io‘%é GRS ‘geouﬂlaflﬁglepii%i’- ﬂfﬁSd Pﬁgeﬁgcﬁf %&‘BZBemforcmg
IS dpaweridlatRRhe@VeLofe atripC 101AVE AnthcdRb&" to the joining
slightly smaller than the inner diameter correspondi ng

25 t mechantam €8 ofithe pigepertheind ntdeking 2achnent frane

fl 0 Ej‘?le pi pe- produci ng nmachine 20, that is, the

Q?r?@ﬁ DepetBr thy deparkuessideg manhole MIycin a shate where the
rein Cj | b~ ched profibhe strip 100 is .

o bR R AR ABRIA ST BPorkR deho ke, e
Pi pejRhR{EU ehdthaRBmhi I8 i GotRRAT D¥WARE oY sd il loult OthReY&Rforcing

times, and a short spiral pipe S having a 30 dianeter
sl i ghtdtgrigirattached haprofite istripr #0Gnewed, ofaftdre being wound

exi stin pe K78 is produced. [02301 Furthernorge, )
the RPEBRXRALEIS WiRR Werie R@n&éﬁﬁﬁﬂﬁ}llaté%‘liheé‘dpmﬁi% strip 100

the iSdSm'P‘EVtéHea]ﬁi ﬁﬁn{?%ﬁ%éﬁetglo ﬂtc'e %@?%ﬁggré Eﬁ? 11;] S%jer to adjust

portlon 0 € Spira or t
ci r cthd gripstdiamet@c of ahet podived Hsiril r ReEpRcifically,

EC Al Plipe :
5 two or nore slinging nmenbers are.flxeg?tothe_lnner_ .
ci r calthenghtzi ddtaflad desofiptite theveofiis popgivenwataihis driven into

SPeCh Ol O S ROSe RS 20 L Bl 100 and
shackl& as a stopper, the joining mechanism 23 is rotated in reverse in a
state where the nail is brought into contact with the joining mechanism
23, and, thus, the reinforcing material-attached profile strip 100 wound
about the pipe-producing machine 20 is drawn and narrowed so as to
have a diameter slightly smaller than the inner diameter corresponding
to the outer circumference of the attachment frame 21 of the
pipe'produéing machine 20, that is, the inner diameter of the existing
pipe K. Next, the reinforcing material-attached profile strip 100 is
wound about the attachment frame 21 of the pipe-producing machine 20
approximately four to seven times, and a short spiral pipe S having a

diameter slightly smaller than the inner diameter of the existing pipe K
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or the like attached to the front end of the cord-Iike

menber 41. At that tine, the front end of the spira

pipe Sis preferably provided w%th a 10 front end cap

(not shown) in which the outer ‘face on the front end

side has a curved face, such as a spherical face, a

coni cal face, or a truncated conical face. Wen this

sort of front end cap is provided, even in the case

wher e i Beodxledt i N pi pe K is uneven when the spiral

pipe Sis drawn by the winch 40 (described |ater),

t H6230k drurthexrmore, the fiontehdofdhd zosd tike ehefber #1 @iilled into the
end c can surpount _the uneven portion or the |ike of

the e ewrhge sidremanhaleMins fxsd te thei headpertionnd the spiral pipe
snoot 02311 these erati,ons do

neces aﬁ % ¢ HRDer £ Hcﬂglf%réafls%rlrfg ﬁ%gﬁé’ eagdepontion, e(i:tor example,
si de gl oM shﬁ@ﬂg%%bgﬂ’aféeﬁﬁﬁ{ {oHPhHRR e ﬁmferenmal face
ground depending on the opening di aneter

depar oiithesspiealnpipeod ewith. a 2pabiigs Aitesosed ﬂ]&eeabéth%en and the
cord-1i ke ne er. 41 is coupled tqg the front end

porti @ slizigi s mamphersanay ibel altegaibae gomrested o a shackle

i d 2
e V@%??ag Ao BT HE B BRI Gffibr 1. ¢
the s hﬂéﬁ tisfd, tRé FRINRnd, df%hé l@ﬁ%@% gqmrédﬁrﬁllﬂ? provided with a
exi sting pi pe opening in the departure Si

M (séorflcad @) (natrehows mswhmlnthegoumrfam smtha fodsnt end side
t he pipe produgfng machine 20 is rotated forward in
t he dbaarat ¢hryediiaee, suah G B erx&ééa%ﬁ, r@gmmcalrf@ce or a truncated

j oi ni uc:| n ch

r ot at ggm fmévﬁi% gﬂ’&g tR{ éqrﬁe ax? tcﬁg x]?r& 4‘?316 ¥ in the
pi pe Kade whtge OfROEkiLENG pipet KOs h@le@eﬁedvﬁéﬁvtﬁe sp1ral plpe S is
sending direction of the reinforcin xg mat eri al - attached

profi tieawnrbyptheomm 4f) {bescetbpd dutdr, theeowten facesmi thé front end
pi pe S rt he exi sting pi K, 79 and the
spi raf! ‘% %‘3%9 fi%%nfp'? GRR g2n |8Hmﬂu§t@§§ dinavea mleetovr&he like of

in wh I

(i nt endersiRpliBe KAt e i Ebe'S o 1L NGRSy drawn.
ofR3l t Elethe | @Risk Qapei‘aCtldﬂisatlo abt hBesex sy | hﬁﬁe 8o BS p@rformed in the
functl oning as a refurbishment target. 5 [0233]

showndepaitnee sgle, mamdole Mﬂh aml alsocmayehe penfmgned oh the ground

e Shindbe i B R A0 RFREL epittoys PheSBabRote 1.
CRighal i kexiewiph He %r&h%@eﬁféﬁﬁéF 143" id QbPBd to the front end

portion of the reinforcing material-attached profile strip 100 wound

about the pipe-producing machine 20 (the short spiral pipe S), the front
end portion of the short spiral pipe S is suspended down to the existing
pipe opening in the departure side manhole M1 {see FIG. 27), and the
joining mechanism 23 of the pipe-producing machine 20 is rotated
forward in the departure side manhole M1. Accordingly, the joining
mechanism 23 of the pipe-producing machine 20 rotates (revolves) about
the axis of the existing pipe K in the opposite direction to. a relative
sending direction of the reinforcing material-attached profile strip 100
with respect to the short spiral pipe S supported in the existing pipe K,



10

15

20

25

30

formati on speed of the spiral pipe Sin the axia
direction. Accordingly, 1in a state where the

pi pe- produci ng machine 20 is nah renmoved fromthe 10
spiral pipe S and does not nove“froma fixed position
in the departure side manhole ML, the produced spiral
pipe Sis inserted into the existing pipe K wthout
bei ng wound. As descri bed above, when the spiral pipe

S i s iamdletteespial PigenS i6pr580AY. PITRS, ' %'ig%ﬁ in whi
rot at ed, o_Iuegi% 0 cglrll‘{eact1 )ﬁv{n th the | nrlljgsf Yﬁgé‘éldéEeil'hgf gon which
exi st ithg pippwreduding machinep?d tjrodaces énténdl sptAsed along) the
fromeach, other, .and the diameter increases. Thus, ]

r ef ur SPEANEIPe i 18ithe; epnasitgndireetien dei thatref Hieexisting pipe K
has, e, rtion or an uneven
porti gﬁﬁ%;rﬁiflﬁ ﬁgt%%f%%éﬁé‘eg?’i% Kis long. However,

wie283] hdssqtiovat. i G, B0, StHenwfidhedo Ii@t&ideﬁleaﬁﬁg%itggtms sort of
pi pe K without being wound, this problemis sdlved.

For eRiepproducing gpieratior0 apdp¢hs spiralbeimy @lugedrang into the
i nserted. _.even. in an, exi sting pi pe K having a |length

of - SOPRITIBE HPeK b5 248 copdiiivementher fheat & speed Shmilar to the

i pe- ' i | Rserty t he Lral. i Re .
2 e BSO8R
exi stimg spateewhére thidpipedHdut@mbBhindR2F ASEot RS &red from the

the outer roller 24 of the joining 25 nechanism 23 is
pr oj e¥Risal Pinen® tams feerenotiimmvetfeomod fixied wosition ey thi pRparture

oo BN DB AR Bl SR s i v existing
dug; ' ed. 5 i t L
Choe SRS RULOSEEAEE wolt? | ALBEERING pBUEL ks O smiral pipe
stri pS i9fhsenteshinth thbexisin ﬁmi K GvHad Béi&% rotgfed, due to contact

na

cont i nuglusl y .30 formed in the |ongitudi di rection
i s atVHenhéhe tianenefaseoef |the sexising1pies B0theigeiht portions are

Si ncey: rei nf orcing mat.erial 120 can, be pulled into

t he rﬁ‘a‘%ﬁ%“é O%PF‘& b8€}}?§’ pfi“b‘%i aopetgy c ipgreases.  Thus,
cur |l speflids bR g;’ﬁg i;al.-at Ll e

strip elOO %1211% bfe%eay b‘ltgﬁ}‘?{é&ﬁ!&' n%é%?\é%%@i@ﬁ%%%oﬁbg eﬁ\mple, a
havi rgirged pattion pe anngnaican®ireion @NWheRtkEe Reidtthd e K is long.

orbit. 5 of the joining mechanism 23 of the revolVing

pi pe-FPBEYRE ghomdhe pixad, pipandl istingerted Hato the existing pipe K

pi pe- ' oper.at,i gn. can, be snoot hl rf ormed. )

2P R GHL e SRS T oo s

to t hepé 8 b€ bAfuced and inserted even into an existing pipe K having
a length of 50 m or more.

[0234] Furthermore, the pipe-producing machine 20 can insert the spiral
pipe S into the existing pipe K without proceeding into the existing pipe
K, and, thus, even in the case where the outer roller 24 of the joining
mechanism 23 is projected from the inner diameter of the existing pipe
K, a spiral pipe S that substantially does not have a gap with respect to
the existing pipe K can be produced and inserted.

[0235] Moreover, even in the case where the reinforcing material-attached

profile strip 100 in which the reinforcing material 120 continuously
formed in the longitudinal direction is attached to the profile strip 110 is
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material 120. [0236] Here, "in the departure side
manhole M", which is a position where 10 the

pi pe- produci ng machi ne 20 proﬂ&ces the spiral pipe S,
refers to a position in which“the entire

pi pe- produci ng machine 20 is disposed in the manhol e
M, and a position in which the pipe-produci ng nmachi ne
20 is disposed over both of the existing pipe K and

t he r

rechan T 0% op° fRatachd mialeriaf 50 E biflod S i manhole
not MT| wdeild hbeinig eprovidedr with sirodiket hewsds,i sthito reinforcing
portion projecting in the outer radial dlrectlon t he

pi pen;ﬁt@uaéaﬁ@cmhpmilecﬂtn@am@rm@e pasily padled into even a

bt wetAra e N ki o sinadl Bhéping EaiieRr. ARgabtapedyf the orbi
the grind 0%918%' HEKanibAP3Pbe MVHMﬁg 8& ) ﬁfﬂlfc?tll%fﬂpag:ﬁme 20,

S is produced and Inserted 1nto t xstlng

K f uahldethtisothé heipsipabduting Fpgérafion acech drer bivestldy pédormed.
arrival side mnhol e M2, the reinforcing

mat eFvathexmarene angid gpinad pine  gan b@mrpdu@qﬁ dype tg phgmreinforcing
of the oduci ng machi ne 20, the end portion

t her 86 pgf}%at ed, the pipe-producing nmachine 20 is

[(?ZHE"] efehE OThithe deiﬁh’flﬁle AP nahhdlP cMi ewﬁf?:hqsld éﬁsu‘mn where

mber 41 is removed fromthe spiral pl pe S

as stiwpipenpfddicii®d maddhe ) peohers thé smmlvmpaosl refars to a
gap at .both end portions, between the existjng

and PEtio; aW lpé e entye RipgIPrAguIDE maphy nesgwagélsposed in

AR AR O
suchig diBpéseldtve®bosh b ShdbHigtilte Pige Kend B & 8ol Mend

M2 are in 30 conmunication with each other. One of the
02354 b? the aasareberd the jeinidg nsegbpinysmi 2@ lof rthef piperproducing
pl ant vhic%| t hat ImCiée backf [1ing materi al

(sel Faagaing @ REP PAk JNANde theeutes re liex 24 yigce there is no portion
backsy fddéétiﬂb_? kﬁrﬁhg g 'u%lér %gd_lall %\ﬂ'ec ﬁotﬁepgil ﬁrodaﬁ%%lé r1:]|:(?achme 20

ot he? i3 (86ed (0T ¢alseRE Kl
backedd Iprbddedrpiier tiad ekﬁstfdgo‘ﬁpéV W VbR lﬁ'ﬂl’ﬁr@‘lb'aﬁmost no gap

renoving air fromthe 5 gap. [0239] Next, as shown in

Fl G begveea theisphital y8pée S thas és toghok pmdnce&amlmheaammmgplpe K.

E]%gf The hﬁ;v@{]ﬁgl 3 g[gérgl %?pe‘sé slfs pprr% lenr:]é mserted ito the
existing pipe K further from the state in FIG. 30 and arrives at the
arrival side manhole M2, the reinforcing material-attached profile strip
100 is cut in front of the pipe-producing machine 20, the end portion
thereof is treated, the pipe-producing machine 20 is removed from the
spiral pipe S, and the cord-like member 41 is removed from the spiral
pipe S. Then, as shown in FIG. 31, sealing members 11 are wound in a
gap at both end portions between the existing pipe K and the spiral pipe
S for sealing such that sewage water or the like does not enter the gap,
and pipes 12 are attached respectively to the sealing members 11 such
that the existing pipe K and the manholes M1 and M2 are in

communication with each other. One of the pipes 12 is connected to a
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buoyancy in the back-filling material. For exanple, a
chain is inserted and disposed in the spiral pipe S
as the weight 13. Furthernore, 10 water stop val ve
14 is preferably disposed at t downstream end of the
spiral pipe Sin order to resist the buoyancy by
filling the spiral pipe S with water. In this case,
in a site where a water flow such as sewage water

AP BERR ok N pR ISP U R AR g moteril

shown(self-detfing IRortafdahdaised Toicainge thb ektfilbhgahatdital to flow
spiral pipe S may be filled with water. [0240] ]
Conv et orel 18pp, fasd dhengther pipRol2 issusest rtedcanset bkee supplied

m ddl,e pogf,ion _of .t iral pj.pe.S, a,support .bar .

That tadehliihniiterial fo 108 Pre Bt pitte FoTE R air from the
into > hole, and, thus, the existing pipe Kis

supported and prevented fromfloating up. However, in
t[0238hsNext, sa stpiwrain Fife3% 2Wehghti IR ivinsertet inpethiagpiral pipe
di anet er, an operatqor cannot enter the inside. On the

ot herS 1368, that dhgesgral nipe B as peevenied tizems flepting) upndue to the

portion of t.he,spiral.pipe S and c be easi |
PerovStbyancy if ekl on s8],  Hr eSafitined phaip is inserted
are ngid eRRtarih R dpirhl bipe WaE @l WeldCY3]! SFurth

qood. L SR i thESpiral pipe WP S (e WAl LS ermore, 4
back-watdri stgp valwar 14ls peefernjtdy despobed mt thheopimiteam end of the
vehicle via thse,inj ection pipeline and theﬁﬁipes 12 . )
for i9EiPpR S imosdeme mestihewyanes exfilling theppisal pipe S

o A e P, S5 L5 SER L B covace
rend\uegker chigiot baf gt d thé WhteRERY vdlvef QuRdy ‘Hé?&rlanged at

the back-filling materi al is 30 curéed fixes the spira
pi pe ®thnendeoetinss iofi¢hei geirdd, pipepBr 4é eshowh th&I€pid2Zland the

82 [ S .ecti into th hal M and M i
cut , RtRrIah gOBieR &F Himepiral Rips Bedcby Bled prd watgr.

. | . Ui fied i '
0 S y AERIRAL 8t o o
nenbﬁzhedsbiﬁl%iﬁél‘{ﬁ@ QppoH Bat RRaLPhsdestBronde the spiral pipe S is

using the winch 40, but the design can be changed as
appr apséried inf® 2Ha hoky rarsk dimis e then nxmpiner pipesKtikagupported and

G bR Moo 1, "B 20 kA% St o apral pipe S

f unctﬂaq,%é]% 8mafl opening diameter, an operator cannot enter the inside.
On the other hand, the weight 13 can be inserted from an end portion of
the spiral pipe S and can be easily removed, and a hole-forming
operation and the like are ﬁot necessary, and, thus, work efficiency is
good.

[0241] Next, as shown in FIG. 38, the back-filling material is injected from
the plant vehicle via the injection pipeline and the pipes 12 for injection
mto the gap between the existing pipe K and fhe spiral pipe S, and, after
the gap is filled with the back-filling material, the pipes 12 are removed.
Then, after a filled member 15 formed when the back-filling material is
cured fixes the spiral pipe S in the existing pipe K, a portion of the spiral
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refurbi shnent target is disposed in the departure side
manhole M. Then, when the pipe-produci ng nmachi ne 20
is pressed into the existing ég pi pe K while the
pi pe- produci ng machine 20 is rmng the spiral pipe S
whi |l e being revolved, only the fornmed spiral pipe S
can be inserted into the existing pipe K wthout
novi ng t he pi pe-produci ng machine 20 from a fixed
POSi tifd § FrojdtRinERRES ke MantIéSMPAAY R 'sha&, b8 the operation
manhole M", “the spiral pipe S fornmed by the
pi pedipcanipléted (secHIGe34£20 may be 15 pressed and

d into the_existing pipe K. [0244] Furthernore,

[ nserte1 r ] _
142k drgdis srample, dhei 1age i exemplifledgmpwhishy theepiral pipe S is

fl ' ' i th ref Rl. 2 is. pot .
e e LR oSSk Gy bl e
showygiily EhGwiéh 40 It tHR UG caBERBANZA hS %ﬂbﬁﬁﬁ%ﬁ‘é
at the pipe top portion of the existing pipe over 20
_t[ﬂ%ﬁlﬂp [Haroetaropleanpaapmrates thel pressed the pepeSpraducing machine
it hascs oRuEBe P e o e Tgng dipe K Mnctioning as a
[ ' angk .t iral Dpi '
uppor i BT Phreth 2 isBbi i "B, FBME g 5B, Tadyfole M1

por t e fwhdie tB biid-pebdRicBez adhind120 i8Yrbbbd fb the existing
menber 16 having an increased dianeter in wich the 25
cenmepipd Eswhiledheripépredwing dpacdnde 20as fohmimgathe spiral pipe S

e S DR uSolad. BBl oo s Rt ot
" SBL S ABREED e 5P B0 B8 20 o

di angt fxed Podibiodhint the maakBR Mias etltémiatived), ih $he Uhefhole M1,
t hereby preventi n% the spiral pipe S 30 fromfloating

up dthe tspirdlepipec - formednynettee pipg-pfoducing mh¢kine 20 may be
met hod is .83 . effecti.v en .a_.chain t he wei ght 13
cann8fessed A inspriediin ﬂ@e eHEHRE PP K f - setting

r Ckafi L1 ] el aL.g: .
TOAAA PR hAndc ol o R i dlogtl, Sb°8%al pipe S fom
pi peflohtigigCip dlawaribed avith tefereate [toNFIGA32 sttt liinitedSto that
these exanples that produces a pipe in a state in the
ai r msinghtheraveighte 13 al'er axample, ail shoxpdni KIGha5, a cylindrical

gﬁ BB%&E%\) aggc‘ﬁ élasg%gfgﬁgaeepsﬁagtﬂp Ig{"g‘ogl%;%ﬁﬁﬁ%%&n&mg K over

a pi pRe hPpHcation area before the spiral pipe S is inserted, the spiral pipe S

is produced and inserted, a cement-based material is injected to the
cylindrical member 16 and cured, the spiral pipe S is supported so as to
be in contact with the pipe base portion of the existing pipe K by the
cylindrical member 16 having an increased diameter in which the
cement-based material is cured, and then the gap between the existing
pipe K and the spiral pipe S is filled with the back-filling material. At
that time, the spiral pipe S is supported in the existing pipe K via the
cylindrical member 16 having an increased diameter in which the
cement-based material is cured, thereby preventing the spiral pipe S

from floating up due to the back-filling material filled. This method is
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state where the joining nmechanismis axially supported
in a rotatable manner by a fixing base, and the
fixing base is disposed in thqﬁpanhole 10 M. [0246]
It is also possible to performa pipe-producing
operation by directly sending the reinforcing
materi al -attached profile strip 100 pulled out from
the drum D to the pipe-produci ng machi ne 20 wi t hout

usi NOeffd@iveCWhenf 2T R APRBE BT 15QARNSE prabBRE floating up
the reinforcing material 120 15 i's attached to the

r ei nflorcanmeg sedfsatiialg- aidrémhed phofbdck-fElingpnid6riahriths a large
thus, the rigidity is high, and spiral pipe production

usi ng"RSFINE FRFLLYp| pe- pr oduci ng machine 20 in the

' i ff.i . . iped 5 .
o8] bbb e B eiaSmn RS AR 8 Bt o hae i
100 pibeke dx@itipldd (Hatigieddeds Bipsih @Yatésm tha A¢ARE manhole
with curls 20 having a radius of curvature

cor r depstath ngt disposes Bptheamagihote S Hawi capsing the gpiral pipe S to
I pe di aneter, . the pipe-prodyci operation usi the .

Bi Be-‘%ﬁ sHpRGteA 3R ChE AESNE F% ’s"’ffgﬁ?ﬁﬁoym%rﬂr@agﬁ%l 3 pipe in a

t he [ . in . an

i TRREPbhonl ey iPRARL BB A I TGS Frotatabe

mat ermahnat behAging Bidel andtthie A0 Hale if didpekéd Mg the manhole
mechani sm 23 at a constant angle, and a guide roller
27 tdil. gui des the reinforcing material- attached

fj stri,p 100 . he entrance guide 26 are . )
Qb?é{iig ig e, @Oﬁﬁlfal%t %% PREOBM 2 HEPE HradwengApeEaTiem, bysdirectly
of t i r i Lne. e
O do EndPhd TnENREH G TRGNAN Za 00 PRETMPAKIEARD pulled out
mat erfrem- tHe de@dDPiothd pig-prddubify euehige R0ewihout using the

joining mechanism 23 rotating forward). [0248] In the
ent r vetioming axparatusdm Bowevhuntsingd the yeinfyypng magerial 120

I 6 [ freel.y rotatable nner .i ed
o155 arBrdRa e rERRlectm BErEn TRELA aBleBLSS 100, and,
{ ord _ e i o3
The 1ee: SroduetRy 1o HoE by It BRE Lo cticet uline cnly the
t he hdp&préduengimeacioinet 2@ ihethf edoilivde M1 is difficult. Thus, as

materjal -attached. profile strip 100 imediately ]
bef ordespbedy aheveewhen the nemforeins mueremakattachéd profile strip

pr essl% pulled out from the drum D is provided in advance with curls
having a radius of curvature corresponding to the spiral pipe S having a
target pipe diameter, the pipe-producing operation using the
pipe-producing machine 20 can be smoothly performed in the manhole
M1.

[0247] Here, as shown in FIG. 36, an entrance guide 26 that guides the
reinforcing material-attached profile strip 100 to the joining mechanism
23 at a constant angle, and a guide roller 27 that guides the reinforcing
material-attached profile strip 100 to the entrance guide 26 are
arranged on the front side of the joining mechanism 23 of the
pipe-producing machine 20 (on the upstream side in the sending

- direction of the reinforcing material-attached profile strip 100 due to the
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the reinforcing material -attached profile strip 100
can be guided to the joining nmechanism 23 at a
constant radius of curvature. 10 [0249] Furthernore,
as shown in FIGS. 38(a) and 38(b), in the guide roller
27, rotating rollers 273 are axially supported in a
freely rotatable manner respectively at above and
bel ow and on the left side end (on the |left side

Vi ewggsi nis ' e sending direction
of }Aﬁglﬁﬂ;lg%%égfram ngtzﬁgl?g%%g?%ﬁ%@'ed profile strip

102x8bfInatheathraho® piuids 26ptar anh Z52 thatxadiallyaswports a roller
attachnent stay 271 to the attachment franme 21 of the
pi pe-¥adimi mgrealy nratatalgewmanngr cisr canpledpiitisndreely rotatable

the_ chfali & an taratnent Pyl 263 Bl i fhE i8R methanism
the | of figh FRAAUNBEN mAMIER HISSQUFSGISTENL, 4G the back

the front sidée, ‘and the back face of the spi

r ei nffacei sgle2®fmaher irainfatding hedateraiidttachedi préfike strip 100
guided vig the curl-formng, apparatus 3 are . .

r est inediaggly thefore beiag gnided: ot theiJagng meshanpsm 23 iggressed,
rei nforci ng. materi al -attached ,profhl e, strip 100, can.be

qui adge FEMioRihg mAterl R hele Srdh A0 G hE Bt to the
di SpGsieEng thdchBnitRs RBOAM Sdrtiakf rddifis of BafVatdre.

nmechani sm 23. 25 [ 0250] Conversely, also in the

d0249k dfwithermpranatstovd iaFI6EE. r3dakandi38éb), 3@ hiesguide roller
di spgsed at the fjrst_sending rqJler 32 in order, t

snmootfk yrobating ralless (2{Hiarec ﬂﬁgﬁﬂ&mﬂ&ppaﬁedam é’ctféﬁf?y rotatable

fil ' f ] di |
B curhEuiplbehvdl i bbove ohia BQBY L8 ch bk Togtfte 88 on the
seconéft @ Fidieed Blon® the yistrdiitl@idd 6f 8 Yshdinlgediebétion of the

di aneter of the reinforcing 30 naterial -attached
pr of ireinfotaing fG@etiakattabked hprafdeostriped@0hgoff cid eattachment

33 o R R 0L N D, e ALy 08 e

327 L5 he LOT0L & ' ! i

o of AL bl pRSNERE aRiifig 20 Pt Gt 506k Guspacing of

on t o9 @%&ea@qg thigl ex@inpléleintbFise 8 6AGhe Lifinh fekesidal direction
a

are axi supported 5 in a freely rotatable manner
at amenatheabiont stdeppfithe psisingimechhaism &3 f SVbenghe outside end

pai £ CBES, (BT GREC 3G, chthotiq thack fi@n Hofierspigal Teinforcing

Accorglh Y N-attfMBel SRS Bfip 100 guided via the curl-forming
apparatus 3 are restricted by the respective rotating rollers 273, the
reinforcing material-attached profile strip 100 can be guided at a stable
posture to the entrance guide 26 disposed on the upstream side of the
joining mechanism 23.

[0250] Conversely, also in the curl-forming apparatus 3, an entrance guide
326 1s disposed at the first sending roller 32 in order to smoothly guide
the reinforcing material-attached profile strip 100 to the first sending
roller 32, and a curl-adjusting mechanism 336 is disposed at the second
sending roller 33 in order to adjust the curl diameter of the reinforcing
material-attached profile strip 100 taken by the second sending roller 33.
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material - attached profile strip 100 pulled out from

the drumD is guided via the pair of rollers 327 of

t he entrance gui de 326 totimaﬁinch roller 10 321,

and, thus, guiding can be snoothly perforned while
preventing the first pinch roller 321 from being

damaged. [02511 Furthernore, as shown in FIGS. 40(a)

and 40(b), the curl-adjusting nechanism 336 includes

a rOthr@r’sglébiﬁcﬁll 38 shotvn fn FIEM. e3H(hP adl 3bY 3N BE entrance
material 337 on the exit side of the second sendi ng

rol | eguide 1326Gna t pair hefs rollersnt325ndtlemti apingh the reinforcing
supporti

n ressure yroller 338a in a_ freel .
¢ of arBBerRknttarhehREOHA i l00end Bede 1530 thaink roller 321
di spo : i.al 337 d._t hat :
or obelt th6 ntlabe YALOE PO rbPLédie 10 3B0irk Bliplly supported
adj usipnanfreed} trofd8bles rhakhdre A¢daR attASABRE plhRe 328, and the
rotation plate 338 is pressed agai nst the attachnent

mat erteanfop@ng20atariilsattachednpeifde tstupf Wik is gaited tiauhe pair of
the positi 0 e pressure rqoller  338a can be . .
adj usiodgrs BT {&%ﬂi‘m st peeh rgler {21st Asherdiely; she reinforcing

S N ke DA SR TS BB i i

el astvia thergdr ofinglleish8B37 of ke eh@i‘efﬁc@riﬁﬂg 326 to the pinch roller
mat eri al -attached profile strip 100 taken by the

secortPlande s guidingeramsbe ampophlypetéunwid whilerjrevesting the
pressed, to corrnect i ng .back, and: the radius of
curvif’ﬁ?gl ’@erlr§23f PREHRE AARAZE

EN r of i Stida l b j 4st SO1: o
Tel) DhuLASORY & Sl 51 F10 0 PS03 st
si m Imechmningr 336hekhidee adidtatioAnplat®d3s IBYt iiS coupled to an
| oosened, the rotation plate 338 can be strai ghtened
up V\/i&tﬁﬁcém@@s@@&(tﬂ@]o%ﬁ@n dhe gxiinside ofrthe sécind3®nding roller 32
as tq restored. due to the 86 elastic force, a )
For cetb iR Edeutend il SRRRPIRE Bapesire oHen 338a in a
profi ' ' ef:
5 i elf ot I fHEE (N AT TR R 539 1B sdisposed on

spri rihe brtdchment ifateriallid8s mid ¢hay preyses eind ¢aips thé rotation
t he [Pzéiinforci ng material -attached profile strip 100
can Beats 33f.usWhgndheadiugtmentcbol 33%istighteged orddosened, the

OSSO 0338 3 bR Pl b 537
t her egdistihBearP bBESR! for &t SHd, AhuSC¥hé pogitR BMh® bP&sure roller
338a can be adjusted. For example, when the adjustment bolt 339 is
tightened, the rotation plate 338 can be warped with respect to the
attachment material 337 resisting an elastic force, and, thus, the
reinforcing material-attached profile strip 100 taken by the second
sending roller 33 and provided with curls is pressed to correct spring
back, -and: the radius of curvature of curls of the reinforcing
material-attached profile strip 100 can be adjusted so as to be close to a
target radius of curvature. In a similar manner, when the adjustment
bolt 339 is loosened, the rotation plate 338 can be straightened up with
respect to the attachment material 337 so as to be restored due to the
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enbodi nents. Accordingly, the above-described

enbodi nents are no nore than nere exanples and shoul d

not be interpreted inalimt 10 manner. The scope

of the present invention is set forth by the scope of

the clains, and the disclosure is in no way binding.
Furthernore, all nodifications and changes within a

scope equivalent to that of the clains are within the
scopeglabtit NBrdY, o8 eftrcd NTHAR! pRRAsed FRa3leintrblY W4 @rial-attached
this application clains priority based on Japanese 15

Pat erprofjde kim0 takin bgahé se8afhl/seridihgdoller 32 pad provided with
July 12th, 2Q$7’ and Japanese Patent Application No.

2007- g5 redyced torcorxpeinsryng hegknped thet radivgof curvature of

the epti : . e re herei i pGOr por at

by r Pl fc R S Rlint" e RRF A BRRRE, pltiP AR 0 can bo
apparzdjustedif ad RO MeSe o & ¥R 9HAN ST RECatSe.

mat erjal -attached profile strip in which joint

po262brld should bemeatedtthiaotwithoutedesamdre fipon the pistaoprincipal
to which reinfo cin% nﬁterial continuouslyhigéhed in

a | orfRaraekeristicn; thegeqlo the prepenc Maventiony conldk hage pgany other
curl s, j . i nf j rjral - é .l e

SV B DA IS Rl N BABET ikt e
j 0i nedlofe thas metd1exahdldy 8AAGhodld Riot He mﬁfﬁpreted in a limited

conprising: a curl guide that has a radius o
cur vananaes ubBhestopel dfythei prebent invention 18 satforgh duyt tdre scope of

t han radi us of rvatyre of, the spiral. pj.pe; and.at

I eastt%@i ‘?ﬁ’é?s’o‘?%d gﬁ‘ﬁ d‘?%FEOSrlB’ﬁ 18 g0 %’egﬂ'{‘iﬂﬁg-r ygthermore, all
t hat ' [ f I

o achSABARE e MARABNLARR £luipd L RIEN o char of e

at t acheithpanf withis the Bedpeldf thBresert igvésigonand a
iendln roller that is disposed on a downstream si de

P26l Tunthexyuprre thig applicatuiveslaims prirityi hhoed:iony Japanese

wher daterhAitEoRoRo 20t 1bs8re Bl i dabpnot Huly 12th, 2007
reit ! o e

o) R RHRIES S50y, MpIEHELAN 001 2480 AL D on

f or mMNowwmbed 28thbeRo@7,cahei ruonts| yopteits defl whidh are herein
arc-1ike curls having a radius of curvature
substngrparatpddiymeference. or not greater than
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20 the radius of curvature of the spiral pipe. [Caim

2] A curl-formng apparatus that receives a supplied
reinforcing material-attachedgprofile strip in which

joint portions are forned at both side 25 edge

portions and to which a reinforcing nmateri al

continuously fornmed in a longitudinal direction is

attached, and that forms curls in the reinforcing
meleAlMpB- att ached profile strip before nmutually

adj acent_joint portions are joined to each other to
p[éhnnblh spiral pipe, conprising: a curl guide that

has a radi us,qQf curvature subsﬁfntialLy simlar to or , .
30 not %r Hlionming Anpgarths ofhatyreshites af stpelied reinforcing
S . ' [ [ ] e .
oEhdiBiob abfichEl prile fioin Bl EIH Rinhpddédh ds3 BlABR AT Roth side

r eige portiohs atddicSwbidd aoRidfodeneShhfamIStdiR{ousRe formed in a
curl guide; and 5 a notor that rotationally drives at
| lengitwhinabidiregtion| issattpeierh and Ithat farmdstdvelséndhe reinforcing

i nch roller: in the rejnforci . _

ERGPTaP etk SO, sbr Eiipre, Setuplanadisonmty ik gortions are
hodt : gl bj ect ed

o B Rt e oA & SRl bloe o sl 21y " ©

cont i nuausiry gpideviheie thawi 4 Padine of iclievakire BubstaheMlySkimilar to or
radius of curvature substantially simlar to or not
grebgraatenthan e gadiusdifeuredture of she spirak pipkeasdi r al

pi pe. [ i m3L1.,A curl-form ng,.apparatus.that. receives..

a suppl %ezeﬁséieﬁﬁb&f aqqgser%n%ﬂ'g]égpg e HOlp!'ﬁro{hrﬁtés disposed
Shiil dn | dpdtRbE LideNbf RAE! LoTSeAIeE. hOA Ml abuld (AL dRinforcing
edge portions and to Ich a Teinforcing erial
cmatteriabatiaghéd prafileistrip intotig éwdigndde, Gindes bédingSoller that is

attached, and that forms curls in the reinforcin
Bpsed -on tacdasongiream eidet of pthsefcork guideannd that takes the

“HiA5 g SN IR B bRAT R R ST 12,
that i Swhﬁﬁﬁﬁrth%‘?feiﬁo?ciﬁ? %géﬁér{aq.ta%&%a PRRMCEY & Pushed into

gui de roller by a suppor rane;
the curl guide or taken from the curl guide, and subjected to plastic

deformation to form a spiral by being continuously provided with arc-like
curls having a radius of curvature substantially similar to or not greater than

the radius of curvature of the spiral pipe.

[Claim 2]

A curl-forming apparatus that receives a supplied reinforcing
material-attached profile strip in which joint portions are formed at both side
edge portions and to which a reinforcing material continuously formed in a
longitudinal direction is attached, and that forms curls in the reinforcing
material-attached profile strip before mutually adjacent joint portions are
joined to each other to produce a spiral pipe, comprising:

a curl guide that has a radius of curvature substantially similar to or

not greater than a radius of curvature of the spiral pipe;



10

15

20

25

30

a notor that rotates the rotating frame; a curl guide
that is disposed on the rotating frane and that has a
radi us of curvature substanti Bly simlar to or not
greater than a radius of 25 curvature of the spiral
pipe; a first pinch roller that is disposed on an
upstream side of the curl guide; a second pinch
roller that is disposed on a downstream side of the
curl RYss : ' rds
at | ea%J Egﬁbep%if&ﬁt%qehe? it?ﬁ?!; q%i(%%ﬁjs? gﬁlgﬁhggﬂtg%aéﬂtﬂgg%f the curl
saedeid pinch roller; wherein, while the rotating frane
is rotated i(rl] an opposite direction to a supply .
di r ect ido¥ecand prech kllerdhat wydispesad on afomensterard side ofthe curl
?Pﬁé}’,al}dwe reinforcing material -attached profile

rip I's pushed into the curl guide or 5 taken from
the curgl n@%zdﬂaatamaﬁaaaﬁft&%soaﬂoieagf bfie GFtRE sk Hinch roller
to forma spiral by being continuously provided w't ,
and-thieleecond psdherolleg; a radi us of curvature
substantial|ly sim,lar to or nqot_ greater than the . )
r adi us “arerelt tha reinforsma matenzal-aftaghedprofde (strigiigpyshed into

a s f.o I If s kn_a . ,reinforcin .

?r%?e?‘ﬁgl ég{#aggegaﬁe%r g&‘lﬁge%@% r(?uﬁi FUGPyi g 5 Ibé%e%n@ plastic
dbfdrhaitidn Yo tord, a WiRFAl Wtﬂé@ng WohtigMbHEly pRAAAEEWi®h arc-like
plurality of rotating rollers that are circunscri bed
abvlsthagmng arradiusef gpvatirephubstantialty sinmdar wedr potagreater than
lg%vi ng. a r.adi us of gg;pvat,ure 15 substantially simlar

e brdigsof grevatare p $NEakRiBPus of curvature of the
spiral pipe or an arc-like spiral face or cylindrical
face having a radius of curvature substantially
fCrilag] to or not greater than the radius of curvature
of the spiral pipe. 20 [Caim5] A nethod for

pr oducAngeual-fpiming mpparatwnpihiagi megceivesppd yenpplied reinforcing
PR ALALRER a2 FBRE VA DUBU Reiotsags PEREd sk both side
8dge LOriBAS Ang foSvBId &' RA¥rforcing material continuously formed in a
longitudinal direction is attached, and that forms curls in the reinforcing
material-attached profile strip before mutually adjacent joint portions are
joined to each other to produce a spiral pipe, comprising:

a rotating frame that is supported in a freely rotatable manner via a
guide roller by a support frame;

a motor that rotates the rotating frame;

a curl guide that is disposed on the rotating frame and that has a
radius of curvature substantially similar to or not greater than a radius of
curvature of the spiral pipe;

a first pinch roller that is disposed on an upstream side of the curl’
guide;

a second pinch roller that is disposed on a downstream side of the curl
guide; and

a motor that rotationally drives at least one of the first pinch roller:
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material continuously fornmed in a |ongitudinal
direction is attached; and 25 joining nutually
adj acent joint portions, therggy formng a spiral
pi pe; wherein, before the joint portions of adjacent
parts of the reinforcing material- attached profile
strip are joined to each other, the reinforcing
mat eri al -attached profile strip is subjected to
PindstheCsedeh @ pixedh @illekp forma 30 spiral by being
continuously provided with arc-like curls having a =
radi us vdieret, while sheiretaing framé &4 rotatédriin am oppasite direction
not greater,.than a radius Qf curvatur.e o he spi.ral . .
55 e Supbivs fifeeton o e Hoatarsio Faenhgtiachpf Aphle serip, the
G | ‘ y - .
B PRor RS AR RANE SRR i tho curl uido or
pekén dhematle taringdida) abdt Sulgeeederoplapeict desmabidnt & form a
which a reinforcing material continuously formed in a _
spirgl biydbeiag agntwstonsly provaded sithi arg tikei awylsrhaving g radius of
adj acent joint ti.ons, therehy form spi ral 0
hetare shBriaptally By trorohea i AP ddeUR uppf Grrvature
BEPE: seirgh e Y supplying a reinforcing
nater?gﬁ-a ached profile strip after the produced
spiral pipe, thereby producing a pipe while adding a
i iral pipe; wherein, before the joint portions of
Fﬁ@b parts of the reinforcing 15 material -attached
profiles,strip are j.0ined to eagh .other he i
el nf o BerBPEAAEgs fof JRtmindn GO 18 £ e ipFiipe; aterial attached
VORRCHREh hecdiid t6 oHRT OhERF PLint® 17 QF B) WheiBid 8he Rérl guid
ei ng coﬁ%inuously pfgg{ded Wi t arc-f%ké curls ha%iné gwce
indadessa qflurdibyv af woeating stodlers allay stericimuniseribednabout an

greater than a radius of curvature of the spiral
prebkeogprral aplater 10ma crbinfegat dlage derranggaaragiusaiof curvature

RhPE P TR, R o BBt Baler, ThR e Aigs of curvature of the
\?\E{rﬁl PiSe dfeard WrfBilkeddpiPAl ik Sl cANIEIRA e8NS AAL 4 Radius of

ch a reinforcing
curvature substantially similar to or not greater than the radius of curvature

of the spiral pipe.

[Claim 5]

A method for producing a spiral pipe, comprising:

supplying a reinforcing material-attached profile strip in which joint
portions are formed at both side edge portions and to which a reinforcing
material continuously formed in a longitudinal direction is attached; and

joining mutually adjacent joint portions, thereby forming a spiral
pipe;

wherein, before the joint portions of adjacent parts of the reinforcing
material-attached profile strip are joined to each other, the reinforcing
material-attached profile strip is subjected to plastic deformation to form a

spiral by being continuously provided with arc-like curls having a radius of




10

15

20

25

30

25 material continuously formed in a |ongitudinal

direction is attached; joining nutually adjacent joint
portions, thereby formng a s '6al pi pe; |eaving the
produced spiral pipe behind; and newly supplying a
reinforcing material -attached profile strip in front

30 of the produced spiral pipe, thereby producing a

pi pe while adding a spiral 91 pipe; wherein, before

t Beria®lrd siosthhfRBy RimAdr 36 80toP BréstePthANQ radius of curvature of
reinforcing material- attached profile strip are

j theepirabpipaech ot her, the reinforcing

mat eri al -attached profile strip is subjected to

plastic deformation to forma 5 spiral by being

c '-Iﬂu(ﬂusl y provided with arc-like curls having a

radius of curvature substantially simlar to or not

gr eat er Atthéthod foRgrothu®hg 6 Wpnadl Pige, Comprigingpi r al

pi pe. [Claim8l 1% A net%odwaorlf%}s%duci%g agspi ral

pi pe, cemplyighy renfbrding matesialfastaphed profile strip in which joint
mat eri al - at t.ache rofile.,strip in which joint, . . i
PBOTHG stk Prpaedral Bathigdh el cpepisyaRd itonehighya winforcing

. s . . . i g
RSP SR Rl 4 g B! L Tt
f r om anjoaiiegegnaually sadigce@nbidb gartidhbg thé@byOofd¥ming a spiral
portions using a pipe-producli ng machi ne having a
j P8t ng mechani sm that joins nutually adjacent joint

ortions, t.here r.odycin spiral pjpe; wherein
Phe. pi pitpligg et psriie a1 Pupduetl Sl iR sard
of the ' ' | Deilh & . '
the opiTaTUpPiRyIAR A FoligfRObGFrial SRACRN BESRUSERY after the
t ndeiped apirpi pipd, shekebwprodugingssepe whilé hddidgde spiral pipe;

spiral pipe is inserted into an existing pipe wthout )
bei ng vsheepin] befarentbe joxintrpondens of adiasent pagtsaofsthier reinforcing

s SPE Sro B AT B S0 B e o rinoin

PiRhtd R aRAE L pFEiHe At rPld s RbiEGeA0RCpRRL! &TorAltioh%o form a
whi ch a reinforcCing

spiral by being continuously provided with arc-like curls having a radius of
curvature substantially similar to or not greater than a radius of curvature of

the spiral pipe.

[Claim 7]

A method for producing a spiral pipe, comprising:

supplying a reinforcing material-attached profile strip in which joint
portions are formed at both side edge portions and to which a reinforcing
material continuously formed in a longitudinal direction is attached;

joining mutually adjacent joint portions, thereby forming a spiral
pipe;

leaving the produced spiral pipe behind; and

newly supplying a reinforcing material-attached profile strip in front

. of the produced spiral pipe, thereby producing a pipe while adding a spiral
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material continuously fornmed in a |ongitudinal

direction is attached, into a manhole from an

aboveground side; and joining §pe joint portions using

a pi pe-produci ng machi ne having a 30 joi ning

mechani smthat joins nutually adjacent joint portions,
thereby 92 producing a spiral pipe; wherein the

pi pe- produci ng machi ne is revol ved about an axis of

t pipe;spiral pipe in the manhol e, thereby producing the

spiral pipe, and the_  pipe-producing machine or the )
spi ral pibsteins befoaarihe joimt s tians of adsacens pairtshef the teinforcing

oRPraPaleh eI SR Ao pifjeet 3 Reeh: Sfherife cppinfreing
e¥iatbHAY aPiaRRedigrpR1Y sﬂ'gd ﬁ‘@s}%}jéﬂﬂzd td g&ﬁgﬂ? &Qﬁrﬁ'&?ﬂom to form a

nmet hod for proddcing a spiral pipe ac Ing to clai

8spiraPby beAngheentinnoaslpepdvided with afc-like duirbobeddg a radius of

spiral pipe is coupled to a cord-like nmenber and

deermiatirg substantnlly simgapitper nptereater thamiaeraddahoficurvature of
uci ng a spiral pipe according to claim8 or 9,

fgr pr.o
1@%\%@%'9@?% reinforcing material -attached profile
strip is supplied to the nmanhole while being provided

with arc-like curls by subjecting a netal reinforcing
ni@leima8] attached thereto to plastic deformation.

[Caim12] 20 The nethod for producing a spiral pipe

accor di Adgnethod far praluging a spiged pipe: comprisingt or ci ng
material-gttached profile strip 1.s suppli to.the C oy e
mannol &P UHE SoBinERing, fadhfaP elfigbed fuoble, sPrib By which joint
L p&rtibis ARS ahidd A8 both@idé Bakdlpdticdd ARRRoANWHRN Q' reinforcing
producing a spiral pipe that supplies a reinforcing

natderial eantiwemedy fonhed énst domzitudinki cirdctiontis attached, into a

port'ogas are formed at hoth side edge portions and to
vﬂ‘?@@h" ole framap PYREraHnd #1dg a8@nt i nuously formed in a

| ongi t udi ireetion j.s attached,. and that joins. .
mut el 150 A5 et B0, BRrtSaS b 8 bipfaireliBing effing having a
Spidiak BdPant@APThA Rdns aniRubll- RHRRRE OUs Mor@bns, thereby
machi ne that rotates and sends forward theé produced
spiodaicing pepirahpipehat

wherein the pipe-producing machine is revolved about an axis of the
spiral pipe in the manhole, thereby producing the spiral pipe, and the
pipe-producing machine or the spiral pipe is drawn or pressed, soc that the

spiral pipe is inserted into an existing pipe without being wound.

[Claim 9]

A method for producing a spiral pipe, comprising:

pulling a reinforcing material-attached profile strip in which joint
portions are formed at both side edge portions and to which a reinforcing
material continuously formed in a longitudinal direction is attached, into a
manhole from an aboveground side; and

joining the joint portions using a pipe-producing machine having a

joining mechanism that joins mutually adjacent joint portions, thereby



10

15

20

25

30

93 newly supplies a reinforcing material - attached
profile strip after the produced spiral pipe, thereby
produci ng a pi pe while adding gpspiral pipe; wherein
the curl-form ng apparatus according to claim1lis

di sposed integrally with the pipe-producing machi ne
on an upstream side of a joining 5 nmechanismthat
joins the joint portions of adjacent parts of the
rpi-d’&];@[ﬁ:g AGpira@iesd;al - attached profile strip, and the
reinforcing materi al -attached profile strip is pushed
i nto t heherein theupipe-mroducingnmpachinet iserevalviedaliond  amaxis of the
suq%gfted t.0 asti c,deformatj on t forma spiral.b

bRRHYE PIPR i MuEhe | PaphsiR dheraby Preducing, %Lﬁnlgalham%gand the

J . i 0 r - al- Y im r .
R A e i NS UL TR it el b predl in o state
piwihere ahd dpiedl sipppki w6t fembval ivnithe pipefadidasing machine, so
[Caim141 An apparatus for producing a spiral pipe
t that theppirad pipe ssinseediintp an sxisbing pipe veithewedng wound.
profile strip in which joint portions are forned at
both side edge portions and to which a reinforcing

Lalprconti nuously fornmed in a | ongitudinal
gﬁlg%ﬂtl?lgrll Is attached, and that joins nutually
adj acenThg ansthodpfurt prothuciftiger epiral @ipe Rgcorddmg nalclaim 8 or 9,
pi Ee, cconprising: a spiral-pipe-producing nmachine )
t Waerqipt athegdprrtioarefstieopraduged spirsl aipe ael ceppled) to a cord-like
pi pe., and at 20 newWy s lies a reinforcing
rr'ﬁllegﬂ?eé'lqniﬁ{aﬂ]ﬁé%to fq)ﬁl%%gg PHS after the produced
spiral pipe, thereby producing a pipe while adding a
spiral pipe; wherein the curl-form ng apparatus
aimilly to claim2 is separately disposed on an

upstream si de of_  the pipe-producij nlg machi ne,_ and the
r ei nf or Ehegueighody far pradusine @ ppisel pépes aeeqrding pasthaim 8 or 9,

into the., 25 curl-form ng.appar at or-taken f.romthe
RpPreisy the: delfbrring (Habi PR GR oRfl s Sith, db oplRd to the
O@hAhBR! vPHild Beifg Prdviid HitlYarleSil cafR! bPUSHSEYing a metal
provided with arc-1ike curls having a radi us of

creinforcing matsidrattadbied theretiol taplastiodefonmagiosat er

than a radius of curvature of the spiral pipe, and
then supplied to the pipe-produci ng nmachine. 30 94

[Claim 12]
The method for producing a spiral pipe according to claim 8 or 9,
wherein the reinforcing material-attached profile strip i1s supplied to the

manhole while being provided with arc-like curls by thermal deformation.

[Claim 18]

An apparatus for producing a spiral pipe that supplies a reinforcing
material-attached profile strip in which joint portions are formed at both side
edge portions and to which a reinforcing material continuously formed in a
longitudinal direction is attached, and that joins mutually adjacent joint
portions, thereby forming a spiral pipe, comprising: a spiral-pipe-producing

machine that rotates and sends forward the produced spiral pipe, and that
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[C aim15] The apparatus for producing a spiral pipe
according to claim1l4, wherein the curl-formng
apparatus is disposed on a gragd near a departure
side manhole. 5. [Caim16] An apparatus for producing
a spiral pipe that supplies a reinforcing
materi al -attached profile strip in which joint
portions are forned at both side edge portions and to

vhéwly asupplisbolaci reinfoediapi ahateialiaptieusdy phrofileedtiip after the
10 longitudinal direction is attached, and that joins
rnodaced spigphpine thenehy prpducingmspipe vehidhgddimgn apjiral pipe;

spiral pjpe,. conprisi.ng:. a spiral-pipe-prodyci .
machi ne¥ RREEn (1B AT fordbing AvRasavap pher et Blamn} is disposed
L.i ; i Ci .
ity SRR FRpcRE SRR Sn apgirog sid of a ining
pnedh:atigns phatajoingithe ;joink gicrbiynp rof didjadigt Spaait &f Wh | reinforcing
addi ng a spiral pipe; 15 wherein the curl-formng
apptaraaliattachest profde stripiandn 3 i s separately di sposed

on an stream side of the pipe-produci machi pe, .and

ohi to (8 THRETRg mAtarAl A SRat et st O pushed 1Tt the curl
hii8E tdrafa ke Bons HipP! %ﬁ fet ; gl Gl fon-
(rjrg-a'{leri gl -att acﬂedﬂg(?g%iflld str ia%,ﬁ ﬁbéé&rggitﬁf%l%gflﬁgg gprmatlon to
rfatm@r b adpirdlt hy Hsdngroohtintoskly provddedistieh drtlikd karls having a
curl-form ng 20 apparatus_or_ taken fromthe

dadiug ef ghrcptase substantialld siolbae ée oy nad greaten than a radius of
def tion, to f iral by bei ti. | .
S5 FBY ok S P S e Wb R e RS B Bltnaniom.

curvature substantially simlar to or not greater than

a radius of curvature of the spiral pipe, and then

d(pmim 84l t o the pi pe-producing machine. 25 [Caim 171

The apparatus for producing a spiral _pipe according to )
cl ai m Y51 apRABRigisHor produgings & sRivad Pips bhal sapplies a reinforcing

%iﬁﬁ?@%iﬁ%ietgg%l}%g?ér%ﬁ% 3&;3@ ;1]191 %{kgglg 3‘%}15 rggrtic?xilsdg_re o%%ldeatotr)oth side
edge portions and to which a reinforcing material continuously formed in a
longitudinal direction is attached, and that joins mutually adjacent joint
portions, thereby forming a spiral pipe, comprising: a spiral-pipe-producing
machine that rotates and sends forward the produced spiral pipe, and that
newly supplies a reinforcing material-attached profile strip after the
produced spiral pipe, thereby producing a pipe while adding a spiral pipe;

wherein the curl-forming apparatus according to claim 2 is separately
disposed on an upstream side of the pipe-producing machine, and

the reinforcing material-attached profile strip is pushed into the
curl-forming apparatus or taken from the curl-forming apparatus, and
subjected to plastic deformation to form a spiral by being continuously
provided with arc-like curls having a radius of curvature substantially
similar to or not greater than a radius of curvature of the spiral pipe, and

then supplied to the pipe-producing machine.
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[Claim 181 An apparatus for producing a spiral pipe

that supplies a reinforcing material-attached profile

strip in which joint portions gge formed at both side

edge portions and to which a reinforcing materi al
continuously fornmed in a 5 longitudinal direction is
attached, and that joins nutually adjacent joint

portions, thereby formng a spiral pipe, conprising: a
siCladh-1H]pe- produci ng nmchine that | eaves the

produced spiral pipe behind wthout w nding the

spiral 'Phpeapparatahfor mawilycingpal spesalapipei atarding to claim 14,

materi.al -attached profile strip after the produced :
SpRerFinghg T ﬁ@%’g'ﬁ BRNIAEIS 1S USPASEE GAA EEOURAIRRGE @ departure
18dsRhafholRi Pe; wherein the curl-form ng apparatus
according to claim3 is separately disposed on an

~upstream si de of the pipe-produci ng machi ne, and while

t&e rotating frane is rotated in an opposite direction
ti&laim ply direction of the reinforcing
rmteria-attachgd rofile stri e. 15 reinforcin

mat er i af -~ dHPACAEL odgcig g%ppgatf fiee that ﬁFBP]E?ﬁe?greinforCing
%htéﬁﬂ“ﬂtg&egpgﬁﬁﬁéﬁlgg ri{lo p- g g{nirng 'Bo%ﬂ?n& HE fcfr%t{ﬂog@both side

appar at us, an er or mat 1 on
fealgm pordjrinsadnd to ehith £ eainfowetns hyateriay icdBEnwbhidly formed in a

Japerudinall firostion Iiar sttachsd rnd ghehiernst maruatlyr adiagent joi
. ;| yr adiiagent joint

eSS b5 K bR, AR50, A BB St Srocucing
RhREhing tHadW¥hvesdhd fr8ldedd &firalRPEPehind, and that newly supplies
a reinforcing material-attached profile strip in front of the produced spiral
pipe, thereby producing a pipe while adding a spiral pipe;

wherein the curl-forming apparatus according to claim 3 is separately
disposed on an upstream side of the pipe-producing machine, and

while the rotating frame is rotated in an opposite direction to a
supply direction of the reinforcing material-attached profile strip, the
reinforcing material-attached profile strip is pushed into the curl-forming
apparatus or taken from the curl-forming apparatus, and subjected to plastic
deformation to form a spiral by being continuously provided with arc-like
curls having a radius of curvature substantially similar to or not greater than
a radius of curvature of the spiral pipe, and then supplied to the
pipe-producing machine.

[Claim 17]
The apparatus for producing a spiral pipe according to claim 16,
wherein the curl-forming apparatus is disposed on a ground near a departure

side manhole or in the departure side manhole.
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[Claim 18]

An apparatus for producing a spiral pipe that supplies a reinforcing
material-attached profile strip in which joint portions are formed at both side
edge portions and to which a reinforcing material continuously formed in a
longitudinal direction is attached, and that joins mutually adjacent joint
portions, thereby forming a spiral pipe, comprising: a spiral-pipe-producing
machine that leaves the produced spiral pipe behind without winding the
spiral pipe, and that newly supplies a reinforcing material-attached profile
strip after the produced spiral piﬁe, thereby producing a pipe while adding a
spiral pipe;

wherein the curl-forming apparatus according to claim 8 is separately
disposed on an upstream side of the pipe-producing machine, and

while the rotating frame is rotated in an opposite direction to a
supply direction of the reinforcing material-attached profile strip, the
reinforcing material-attached profile strip is pushed into the curl-forming
apparatus or taken from the curl-forming apparatus, and subjected to plastic
deformation to form a spiral by being continuously provided with arc-like
curls having a radius of curvature substantially similar to or not greater than
a radius of curvature of the spiral pipe, and then supplied to the
pipe-producing machine, and the produced spiral pipe is drawn via a cord-like

member.



