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1 DESCRI PTI ON METHOD FOR PRCDUCI NG STRETCHABLE SHEET 5
Technical Field [0001] The present invention rel ates
to methods for producing stretchabl e sheets.
Background Art 10[0002] In é—disposable di aper 1 as an

exanpl e of sanitary materi shown in FIG 1, a
stretchabl e sheet 3a i58%$@%ﬁﬂﬂg§d for a fastening

menber (portions of a front body la or a rear body |Ib
for exanple) that is fastened around the torso of a

wear er. ThiNEBIPe e ABIPUSHNE SBHETEABFb €S by, for

exanpl e, performng a drawi ng processi ng on a nonwoven
15 fabric 3 as a material for the stretchable sheet
Tecl@d.caAndield net hod so-called "gear drawi ng" is known as

xanpl e of. t he draw rocessing_(refer .

tood IR S ok T o e ) o B LR BT S AU hehabLe
shee2@.Probl ens to be Solved by the Invention [0003]This

"gear drawing” is a nmethod in which, as its nane

suggests, a nonwoven fabric 3 is drawn by a pair of
Bac ghqgand | ower gear rolls 41 and 43 in which teeth

1t and 43t are each forned on outer circunferentia

[00024 dles a4d teransd b4 8 ad idperebfay seecFIM@Le2P Mpyigary materials, as

shovfrﬁ%%i ﬁ“%(galll ya gpge‘%nc%%‘f\)qge gesc fﬁbﬁ%coécé.ns ugé‘(gsf(gjr a fastening
fough a space between the pair of Uupper an ower
menk@ealpsoddlchs4ds andrdd; mag Llhen theeawbadyelb ffabréxardle) that

., Jds deforned into a shape bent at three point t he .

5 TRaEPRC AORAD U COToS e Rt Slind Ioder CHRa PP Sept 3a is

prmﬁﬂgd@%mtﬁéke@&ﬁmﬁegﬁﬂﬁgoﬁhlﬂgQﬂ@rﬁ@ﬂ%ﬁ@ﬁo@ééﬁﬁx}@nbﬁnonwoven
drawn,” as shown in the right enlarged viewin FIG 2

fabmsd 3 apt er mgberlado foradhAgStserdibhabirheey $&  And, a method
o~ SNELORRL 18 PNRNEY 5k L5 £ RS ocains
(reflaveboprRth-2008R23%4 T, etfomabkausleget 3a i ncreases as the
drawi ng anount during the gear draw ng increases.
Disclosure of Invention
Problems to be Solved by the Invention
[0003] This “gear drawing” is a method in which, as its name suggests,
a nonwoven fabric 3 is drawn by a pair of upper and lower gear rolls 41
and 43 in which teeth 41t and 43t are each formed on outer circumferential
faces 4la and 43a thereof (see FIG. 2). More specifically, the nonwoven
fabric 3 is passed through a space between the pair of upper and lower
gear rolls 41 and 43, and then the nonwoven fabric 3 is deformed into
a shape bent at three points by the teeth 41t and 43t of the upper and
lower gear rolls 41 and 43 that are engaged with one another so as to
be drawn, as shown in the right enlarged view in FIG. 2. And, after such
drawing, stretchability is developed in the nonwoven fabric 3, thereby
becoming a stretchable sheet 3a.
[0004] Here, the stretch amount developed in the stretchable sheet 3a
increases as the drawing amount during the gear drawing increases.
Therefore, the drawing amount during the above gear drawing is preferably

increased as much as possible. Also, the drawing amount can be increased
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Ther ef.ore, the draw ng anmount during the above gear
drawing is preferably 35 increased as nuch as-

possi bl e. Al so, the draw ng_anount can be increased 2
by increasi ng an engagenent 2depth L of the teeth 41t

k371§%§%5g¥h %?83&&%%?:g%%j!?W@Etﬁgqgﬁ%glgﬁééﬁdde tﬁ?tﬁmzupper
and Bhamgédr F1Gs &Aaﬁ(anB@loanmde t oFan eamglaig@,rrendé engagement

epth L' shown in FI 313. 5 5] However S
deptfil EPein B T0t HE GHyHGoRbAEAIEHER 10 CPENF T Sadgaih g shown
in Freucgpation in the relative positions of the teeth 41t

and 43t in the rotational direction increases which is .
[0008disee vy, tare ekl dsh FIF- géBr sif nthhe angieaemenal depth L7 1s

lncr% [S¥8 %%gﬁ%& qt()n ?ﬁe | I%la@@e;&r eSlfh%Hg J)ﬁe t eet h 41t and

43t 4ﬂtthefrdtlaa=.wp@b mitécigﬁm inotdasé’ wanidht he cheetd b43thebacklash

the l.ower gear .roll 43 becone eaS| er to.co ct eac
of Rt A eSO PR S BYORRD ALt et (o RS HREeG pndt Lover
gead AOT1L 43 dr®l bF @lkethe ThRd. | 85 d beds1tdi thé eekthonltyobythe upper
the gear drawing to give a Iargp@ rawi ng anmount to the
54

geamgaheven andbhe 3et{lo©3y6]ofm1@e sngeanvent| bh pgeme easier
to cg?&gitcgggk{ L& 55‘ SYl'O%ylv i Fﬂoyﬁ ééd 'Wﬁ_%tt' ’E’r{@honwoven fabric
pro ens, an

i's an object thereo to provi
3 isnietdiosh.f gFhair cndummgsadsffletudlua@hlej $lyeehe tdeatr dsawing to give

ca | e of increasing,the draw ng_anpu given to a
a laﬁ@%mﬁ%%@aﬁﬂ’%mascd} %nglé%v?regdg@?]ﬁ]gc e stretchabl e
[ooo%heaele @x¥=e88i NGvantasgenssr eken @nsﬁumveczolh/baﬂawf QJ"f above
Sol ving the Problens [0007] In order to achieve th

convgRgyeLe SEPPLEEF ra@@én%’ég’és 4 PprachcFparecds pecpr SFidehe method
for é‘ﬁ%ﬁ{&h 8% diS-etchaBl MBLEOA O 1 PLOEMG] NGr %nékéz@&frnf@kll@draw:mg

froma nonwoven fabric containing a pluralit
amounypgsvesf thihepsyovdie fabnivowven thebeby pravdungngstize Stretchable

l,ongi t udi.nal il‘eCtI 'ﬁh direction and a

n
Sheetthlec hessdi Fection S%tr £ et ho & I ncl udi ng: a first

draw ng step of drawing the nonwoven fabric in the

| ongi tudinal direction by applying a tension in the
MeansyAgF t Y HER BiF €Ci9f™Sand a second drawi ng step of

(oo aW Bset td Ben! &Rgichddipde dickeetbaN adB8tages, a principal
aspect of the invention is

a method for producing a stretchable sheet from a nonwoven fabric
containing a plurality of types of fibers, the nonwoven fabric having
a longitudinal direction, a width direction and a thickness direction,
the method including:

a first drawing step of drawing the nonwoven fabric in the longitudinal
direction by applying a tension in the longitudinal direction, and

a second drawing step of drawing, in the longitudinal direction, the
nonwoven fabric that has been drawn in the first drawing step with a
plurality of teeth formed on an outer circumferential face of each of
a pair of gear rolls, the drawing being performed by passing the nonwoven
fabric through a gap between the gear rolls that rotate while the plurality
of teeth being engaged with one another.

[0008] Features of the invention other than the above will become clear
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30 nonwoven fabric that has been drawn in the first
drawi ng step with a plurality of teeth fornmed on an
outer circunferential face of each of a pair of gear
rolls, the drawi ng being per% ormed by passing the

venfabrlcth ough a gap_bet t he
oy QR EE B e FERe TP LPOCbs e BEfng brtipagarying
drawdrgs.one another. 35 [0008] Features of the invention
ot her than the above will becone clear 3 by the
description of the present specification and the
Effe[?c%cg@pﬁﬂé/'ﬂﬂrg%%‘hngs Effect of the Invention 5
0009] According to the present invention, it is
[00¢aisAsiduirding tor @heoteraasenmt hmoﬁrftepnprbidu'd pgsaible to provide a
stretchabl e sheet a |ncr eaS|
met}H’rcg Pha r?@ﬁﬁ{lggl St %hazblno%a%%%nt Sor? capial?er e%g increasing
the plregiegngndlie: stikehchald excsheetn ergESSI m@eae]byir;gtﬁ)du01ng the
stretch anmount. 10 Brief Description of Draw ngs
stretshen)e FFrget] SrBresHeI%s pettt ¥R S\FF@&FB]‘ aIEPLB”fTsposabl e
di aper 1. FIG 2 is a side view for
descri bing gear drawing, with a part of which is being
BriegnlDe@sgetption of Drawings| GS. 3A and 3B are expl anatory
' of the relationshi twe e nt
oo fHARETE P5 LR b Ash SR SoarRarile SRARRE TS
normwm.ep fabrsitde8view for desﬁﬁng4@eamdiréBlﬁgﬁ with a part of
expl apat ory di agr ans of a mechani smin which

which et EREBT IStFrPed expressed due to a draw ng

pr oeessi ﬁgancﬁ@@ a§@‘é @a i%l'@_ﬂ%}nb‘?i‘f & ¥81 81 dnBB1ip between
nonwoven fabric schematic view
an eeﬁw@megltai@tt@tle%ﬁeﬁ%éﬂt Befidlﬁé atfﬁ’ea @lrewrﬁgalmtwee%ﬁ@@nwoven
£ab , an undrawn state). FIG 5B is a schematic view

sjhovm ng a state of fiber during the draw ng processi ng
(| LGS .ddR iangl anjnmg)(plemﬁor@CdLsgmbénatme(ch\anesm in which
a state of fiber after e dra rocessin
strQtnabi Ly oid RS RarRg e S5y h B PRaRar oy aft show 2
load219hgut (vh austat ef ofnd nbewowherrabecnsnwoven fabric 3
is drawn again after the draw ng processing.

FI GG P 55 |Japenendtia PEEdtRITeNW Pi fAkalst of fiber before the
dravﬁ geéf&,ae@sgﬂghﬁegeé,s%n ane-shovws itdie preduekian, lsbR8matic view

romt
show1ng a state of fiber during the drawing processing (i.e., during

loading) . FIG. 5C is a schematic view showing a state of fiber after the
drawing processing (i.e., after unloading). FIG. 5D is a schematic view
showing a state of fiber when the nonwoven fabric 3 is drawn again after
the drawing processing.

FIG. 6 is a layout of a production line of a stretchable sheet 3a,
and shows the production line seen from the side.

FIGS 7A and 7B are explanatory diagrams of the calculation formula
of a draw ratio Mg in the gear drawing.

FIG. 8 is a front view of a gear drawing device 40.

FIG. 9 is a side view for illustrating embedding positions of
heating elements 44 for heating the teeth 41t and 43t of gear rolls 41
and 43.
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FIGS 7A and 7B are explanatory di agrans of the

cal culation fonuula 30 of a draw ratio My in the gear

drawing. FIG 8 is a front view of a gear draw ng

devi ce 40. FIG 9 i% a side view for

illustrating enbeddi ng positions of heating el enments
Iﬂst4@ffB?f%%%Fﬁnﬂu@%%ﬂﬁéeth 41t and 43t of gear rolls 41

[001"‘13 iS5 d:Ls d%peF%ef gL enfreorilgulg&g\@ ﬁ? b[ pé)agrlﬂ)o&%o 3 . nonwoven

osab iaper rear
fabrdc, . mnmwmh“a&ﬁléls@eeﬁaL%aSt rﬁr@t&bhblshﬂﬁiet roll, 3r .nonwoven

3ar_s habl -sheet roll no abric ro
sabsiE TSL ol nER Gutor et KRV ERVIUEY Meat MG E0R Gl 1en (rollex,
heatlehQl |.@Ia Soheatekdncugkaromt 811 ¢ghreunder, efbﬁfé@élr{ G11382, 24 ..
pressing roller, 24 heating el enent, 31 _. gui

heatrigh| etemegita @lterguidecuet kontilal - f ager gzrgw&%ﬁ%lal face,
4 d
32. 191%%5%12% roo.l&er rlﬂw ng- QIE_}I}gCO%VL%QI, %Oace%}flggf gﬂéit hegaé;fg roll,

oufer Circu rentia
. o@earcrrmjuinfeﬁéiatlalofﬁcm, ¢1t curdeshent3 algdaaceol Y3t 3a ... outer

cir%@%%gﬁra?f@“ SEaiem L8 Pot S PO 1A hecant §Aponding

and 8dsf@idihg d&HRinAkAN 43t a&@taﬂ@@n&gﬁaklvﬂﬁpmg@l@émls‘i@aﬂ . motor,
spi ndl e, 49b sglndle . belt conveyor, 52fl at bel t

48 . (wltqn st@.df mngeaénfle% .B81Tdr §%en: FBHIEe, 9P .. spindle,
t oI r
gyg(kgg. QU|&§ﬁro ? QQ%% &%?fe ro??efCﬁégﬁgglﬁﬁ}ler’ 230 .

drlvranl t@rler6154 .. suokliompoup 5¥b..weétedmiilee, S¥br.obkengimutroller,
sect i on, 2he I ng_secti prel.imnary d
57 @ HIDAC Ea P GrRur Rt o oR2 -2 BUe0r 11 6bet f Dol ing-up

reell Qldviilg; UB1SECtboNind>qitt GactRonange, . P@eatlmlge@tld?ﬂ, S3 ..
i nflection point, V1 ... reference veIOC|tyh

preldmipaky VSRSl SSeFetit ¢4 V38RRE et PaF w}roéﬁy cooling

sect\fgﬁ' regint srentialpveleei by, pvo };10cc‘l:1' rl@unfrﬁﬁ@é‘t ipdl . origin, P1
velocity, V56 C|rcunferent|al veloci'ty,

lnﬁlerqtuwhmmtu Al vetbeiange Gboisyatlo ngircamf§recmlal velocity,
V3 :gélatl A er?%(las_L %%c&%%at {,gnal éé&mfe(;%%élal velocity, V5 ..

|ona axl s, tatlona axl s
cirqueskrémnalPous @osivt | ove@5..Bestrdvnderéotridfar vglogiGut V59
t he | nvention
circumferential velocity, C21 .. rotational axis, C41 .. rotational axis,
C43 ... rotational axis, Cb3a .. rotational axis, C53b .. rotational axis,

Pin .. position, Pout .. position

Best Mode for Carrying Out the Invention
[0012] At least the following matters will be made clear by the description
of the present specification with reference to the accompanying drawings.
[0013] A method for producing a stretchable sheet from a nonwoven fabric
containing a plurality of types of fibers, the nonwoven fabric having
a longitudinal direction, a width direction and a thickness direction,
the method including:

a first drawing step of drawing the nonwoven fabric in the longitudinal
direction by applying a tension in the longitudinal direction, and

a second drawing step of drawing, in the longitudinal direction, the

nonwoven fabric that has been drawn in the first drawing step with a
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[0012] At least the following matters will be nmade
cl ear by the description of the present specification
with reference to the acconpanying draw ngs. [0013]D.
met hod for producing a stretthabl e sheet froma
ve contai ning Iurall type
L LN SR e v e e

a padirr@Ctéon rodl vy (ﬁhb dﬂdalbﬁﬁtglbyingrpiar&oﬁzﬁédkﬂe}_sa?smng the nonwoven
direction, the nethod includi ng irst draw ng
fabigc m%gﬁga PP PREFRESY B PabF e Jr%t%‘é PHAYE Wﬁﬂ%‘ﬁ&be plurallty

of @ert%%é%b RhABRE VI @nkenssakd.n the [ongitudinal
direction, and a second drawi ng step of drawi ng, in

[Ookﬁéﬂut@n@mctmdlm%;mdl foecprohicinger SsreforivdMensiier,i ghe nonwoven
£anMALR08S, Reel ! QU0 Nt DE. TSl dEAND0 RUEPs W Ak der araun

ur aI it med on
w:Ltl”CIthéLﬂ'ﬁ&hedmf itak Eﬁﬂ&eoﬁfgeﬁaCfbes aapditheabfgean tatdsr; drawing

t he dravvl n bei n erforned b assi ng the nonwoven
amounfieaiL ot i e ko4 A HETAREADE He GEARTREI 1S “OREPIHOven fabric

wit @hatecyhidaerthe glauwr abity. %cé&%ﬁﬁg@ﬁ' ng: epaages Mddible to

one another. 5 [0014] Wth such a net od for produci ng
procuast pepeirilsihebs hesltcett bahorrnasseh adrlaraeh st raksh baaynt .

[ t
o013 auch s B chhE b B Bhdh P Shel aPD B reranie
thatl arger draw ng anount can be given to the nonvvoven
fabri cthan raw n n n fabri 0 t he .
DaPL6F Haa T Ore Ly A araP RS PR et En fabric

is pkOvI&PHAIUEE - thest HRtGRAR & Eheetnt rl@)ﬁlg@éﬁﬁmalﬂectlon than
| arge stretch ampunt. [0015] In such a nmethod for

the medduef repar seieschilsl e sheet, it is preferable that
rohd eh%é’cgtdldévh%'gn%ﬂé%%gét %%n%?ézér? E%ﬁl%‘:tié‘gdfeﬂﬁl Jn the

nonvvoven ric is-prov urther upstreamsid
longirpugdheal olngatumrnhy aﬁtrtenglaomitmmfelsnth@l pailpcutfy géa:rhe pair
rolls nd . i e first draw.n nonwoven
of de5isr FRLPE Tehohin' Pt o T GG ISR HAL ol F B gnopy he Foller.
setiithgsacieid @n@ﬂﬁ@cﬂ efdr groyetiog) bysofetdiaiopai éh@ét,gesamce the

rolls higher than a circunferential velaocity of th
cirqgitpepnt gk edaehtn fethe P ior %Br gﬂ%lrr?bu& %Fr%?tbﬁ&@lh@r than

the $HelmrSidgeal hfe 12 16l rier entiad, V.ﬁla%ﬁvﬁbv%ﬁ EDSric can be
pair of gear rolls is set higher than t

religipdyudfawrenmn ghe vedrgditugiodl theecsiiper the nonvvoven
o] 6 GR0-BERL L UL BLAIN DL LOMOUAMIAL 5 e rorani
thatstretchabl e sheet, it is preferable that

at least one type of fiber of the plurality of types of fibers is a
stretchable fiber, and

at least one type of fiber of the plurality of types of fibers is an
extensible fiber that undergoes plastic deformation with an elongation
smaller than the elongation at the elastic limit of the stretchable fiber.

With such a method for producing a stretchable sheet, since the

nonwoven fabric contains the stretchable fiber, stretchability is granted
to the stretchable sheet based on such stretchable fiber.
[0017] In such a method for producing a stretchable sheet, it is preferable
that

the extensible fiber is a thermoplastic polyolefin fiber, and
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25at | east one type of fiber of the plurality of types
of fibers is a stretchable fiber, and -at | east one
type of fiber of the plurality of types of fibers is

an extensible fiber that undergoes plastic deformation

ot be PReFt APEP i TR oSt ahaRitel 1 Pl 22850 e kb sabric

thatmelaBOHed®meprteducy g hrastret chabl e sheet, since the
nonwoven fabric contains the stretchabl e fiber

st MEitEha Prpthedgrampeeri g nohe SSEREERMAIA ghatfeein the first
dral@ged PN Rbehh SitgnetLhabl & i { befe nbRAAn Eé‘brsll@gn@the nonwoven

nmet hod for producing a stretchable sheet, it
fabmicef edadie t Aath3stthaeexhensinpbgeh iflabric gsain a Condltlon being

hea ! r%ieb %leg%t I C a).fgl ﬁ?l n xftle 1ble %Qbefj Fontaajtr{%(%ﬂ) the nonwoven

S drawr ng s ension is app
fabﬂi@ﬂilbﬁ& eﬂeﬁ&bﬁ]laﬂsttlhqiolIyGSebﬂeﬁlﬂsmat ethéne foreeatterthermoplastic
Wth such a met hod for produci ng a st gpﬁtchablgz heet ,

polsfqlretfﬁ@ fibet ReceRPAgLskehY iR WElRLoen Pleshppl fegtion, and

bec&rté% MQENOMGIE | ?/agé'ﬁr@d'kd dubendameMen . 5 Aalr keshiBt, unintended
drawn. At that tinme, the nonwoven fabric is in a

breajagei of otheb@pngomtf@@rby duchdmt epprlagrtiginseft hee tension can
be %)?egg%v%)ig rleggn &gmt ained in the nonwoven fabric is a

yo1 efin fiber. Therefore, the
[OOJIG]EIrrﬂ@@i}aSMeCh@@tfyolpebdmnﬂig bertrbecosel: bhdel,yit ds preferable
undergo pl astic deformation, and becones less |ikely
that o preak duri ng drawi ng. As a result, unintended 10

breakagecrividheinepvwoyen ﬁ@@fnbglgw@ld Q@1apRbhéAt f e 0having a
the tension can be effectively prevented. [0018] In

highaycHedt g Iﬁ@dnf:o?hi‘ﬂ @@CFhWW@ﬂ@h@@@lﬁﬁé@t ibgry s
pr %Jlet 915&1 %rﬁ%’cﬁ&leféf rp?r‘o&ﬁ@%gvf épfétdhsdb%l g?]heet even 1f the

ermp astic ast oner ber ing a 15
nonwmzlehl Agbipiai nh & hieritdde sthee rmqoldastmcupdimsolfetsh dridwdng step,

Wth such a for t chabl e sheet
serehebmo? PRy s TR B0LE Bl SLES RS ftecRuglaR8eE Mkt on sucn
strdtthbbee fiibst . dmammléa&ms@tlpewﬂm@ ﬂmdmdea eelldwabl ince the

gra nted to the stretchabl e sheet based on such

PenablRe i BRI LRUBRS af? RFRIESER PRt PN SFES G déay after
dravg.%l oW ¢ %b%%ftelﬂgble that the plastic deformation is smaller in the

stretchable fiber for the expression of stretchability. In this respect,
as mentioned above, the stretchable fiber is a thermoplastic elastomer
fiber which has a higher melting point than the thermoplastic polyolefin
fiber. Therefore, even when the extensible fiber is heated to a
temperature region in which the extensible fiber can be drawn regarding
the first drawing step, the stretchable fiber is generally less likely
to readily undergo the plastic deformation. As a result, the plastic
deformation of the stretchable fiber is suppressed and stretchability
is reliably granted to the stretchable sheet.
[0019] In such a method for producing a stretchable sheet, it is preferable
that

the pair of gear rolls involved in the second drawing step include
a heater for heating the nonwoven fabric.

With such a method for producing a stretchable sheet, in the second
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20 stretchable fiber contributes to expression of

stretchability after drawing, it is preferabl e that

the plastic deformation is 37nal ler in the stretchable

fiber for the expression of 'stretchability. In this

.esp i.ane Y stre L, | [ -
xR R T8 MR PR Fe AR B T BRE, E e Bolls in
a staeétampepod nteatbdroyt heh¢dermppbasded ipotlyolpefirno§ear rolls.

fiber. Therefore, eyen when the extensible fiber is, .
Thergéated 4 a%?eﬁg‘éﬁa}(lﬁf‘gl?%’gi ore i ﬁxmseﬁ?ﬁhgléﬁfeﬁéﬁ% gs the
therhibB@hs€RN R ydIl @M rragei-dpagokde 1fiikest €6 amdad-gst @Re plastic

t he stretchagl e fiber is generally less |ikely to
deforpality, arderasorehel gisasikelepdrifml Snrings daayesqy t Thereby,

. ' f [ t eqfi S th ;

R e & TR R BB € T e i g the ot
of deart hellst mahchabdEfeshieetly [DEVehtéd. such a nmet hod for

roduci ng a stretchable sheet, it is.preferable that

toozB dfic e bestt ErbPPRSH TGl v EAET e Sl ot o angrgrerble

to iskepdencl ude a heater for heating the nonwoven fabric.
35Wth such a nethod for producing a stretchable ,
s keeting stereokeeshtng ThErzmRyest B tiret bshegepeen drawn in
f | G the pair of gear rolls in a state

the g%g%}égn%r%h@g?\g%t% a heater provided in the pair of
gediithobhsh aThetkeddrior dueduminchisshestdhaglet leeet, since the

extensibl.e fiber that is.the ther | asti.c lyol efin .
rom 6B PG HELy (SRR O FBUAT Rt e el dzaning
stepjefif pREEOIG dancrkecenest kas sdrckehyblo fhveak fadetidiggwing can

awi ng.. Thereby, uni ntended breakage of thef,LEonwo,ven

d
be of ERFT T PR EHSBRN 2By 2Ehe TR tof StyefChrBIE ST E 7 peliably

gran%@tjeg(gi‘é{% YrPEeeMeH18dshb0020] I'n such a nethod for
produci ng a stretchable sheet, it is preferable to

[00213dnusiechl@actioed FayPspepcioly @ 66keheghalHe Hmehovidnis preferable
thafabri c that has been drawn in the second draw ng step.

tV\'r’th such a nmethod for producing a stretchabl e sheet,

i1 nhe d¢dvd imgnwosenhkabsn< dnsopridrphbywecol édbaitelrs decreased

drawi ng in the second drawing step,.the plastic

fro“blé%%r SRons aFa‘PWFéijéflr E{‘%% fiFg@Jrn%fSttSP “drawi ng can
15 yhenebh@ctd MetNo® URpr E%@&Q&ir@nﬁ asrédhepUkt sheet, since the
stretchability is reliably granted to the stretchable

tensdprer! HHOZPRWPHER ukPTaCreEhBeCTRsSpy dBuBRPERPLing step, the
plas%&%%e%@ﬁggi&h E8lene! §tfe%cﬂ§ﬁi§ rfilg-lsf atfiﬂéI: drawing can be further

effectively suppressed, and as a result, stretchability is granted to
the stretchable sheet more reliably.
[0022] In such a method for producing a stretchable sheet, it is preferable
that

in the cooling step the nonwoven fabric is sucked by a belt with a
plurality of suction holes formed thereon that moves in a predetermined
direction, and is transported in the predetermined direction, and

the nonwoven fabric is cooled by the air sucked through the suction
holes while being transported by the belt.

With such a method for producing a stretchable sheet, the nonwoven

fabric is transpo;:ted while being sucked by the belt, and therefore it

is not necessary to apply a large tension to the nonwoven fabric for stable
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in the cooling step the tension of the nonwoven fabric

is decreased 20 from-the tension granted in the first

drawi ng st ep. Wth such a nethod for producing

a stretchabl e sheet, since the tension of the nonwoven
e.coolin st.ep

h
raBRbH At T 1 LRG LY e nhBRE PIOK ol FEr e BAng B that

actenf thd henwetée by et yirsuppr essity ateb ao appesxlirﬂiately zero.
stretchabi|ity is granted to 25 the stretchable sh
%%ng can

Thusyptle PeRfakt fefPETRIPN A ShEH et foPepridaci

be ﬂr‘tﬁ&ﬁhéﬂfeﬁ:ﬁ%Qy sﬁépﬂés@ﬁefe%@bal§ a Ii%tsult Sﬁfbﬂd’h%blllty is
cool ing step the nonwoven fabric is sucked by a

grangetihta tp‘lmrsématyh@les@beebnnqm gsligpied t hereon that

in_.a prede rnin | tec
100 S aor T T RE Y CaeT AT el PR, Ll e for sucking
the ﬁditﬁvcﬂz@nvmmcft@hfhe(:béls: ,caadred doyo hbed ablpmmt&edznother cooling

t hrough the suction hoIe whi | e being transported b
deviche BRI 150 \WPLhLSHCH &An8E Kot P&P%?E‘g% %E 51881 Phea.

stretchabl e sheet, the nonwoven fabric is transported

whi | e bei ng sucked by the belt, and therefore it 35 is
[Ooaﬁrﬂwlﬂ@m yor dlaappbytar iy éér@*énrrsakdﬁ theehdanehvidirefresent
rbadBARELE for stable 8 transportation. Accordingly, it

'S possible to reduce the tension that acts on the
<< Ahbnawmaﬂ@diﬁ&planammomtuf tordvingy Btegedsdngfiprapirnangl the Method

Thus, astic. d fornatlon of the stretchable
of %ﬁOGBFl%ﬁtQEre iﬁ;%ﬁ& 2fUrther effectively

suppressedn m&ﬁa@eﬂ eéidﬂ)larﬁitﬁ%hc Babthét ydiSying processing”
granted to the stretchable sheet nore reliably. [0023]

regaRr4DY SimEEHIRG HomkSRRR. RaHIG StECERRIEE WPER: ‘e glven.
[OOZfS(?rTh%%&Mehhfat%g@V@Yﬁ@dfa%)é' ttegléb%ol}e&ﬂe Qﬁfeghébc’le sheet

need to provi anot her coo |ng evi ce an
3a 1somﬁxxnmnagl$ﬁrbypetmmanw@arEabkiccarwhm§hsn$qﬂn0ﬁuedclbboblending

an e%ggrgsfg}{l%;f etgg%gcilf of N% E}gﬁ? L %r%égg b%/t I%gié: rs]%.%llglnsgh %%tthe like.
Here, the “extensible fiber” means a fiber that undergoes plastic
deformation with an elongation smaller than the elongation at the elastic
limit of the stretchable fiber. In other words, it can be said that the
extensible fiber is a fiber that can substantially non-elastically-extend
and the stretchable fiber is a fiber that can elastically-extend.
[0026] However, in the production method according to the present
embodiment, since the nonwoven fabric 3 is heated during the drawing
processing as described below, a thermoplastic polyolefin fiber is used
as the extensible fiber, while a thermoplastic elastomer fiber which has
a higher melting point than the thermoplastic polyolefin fiber is used
as the stretchable fiber.

[0027] Examples of the former thermoplastic polyolefin fiber include a
single fiber such as polypropylene fiber or polyester fiber, and a
conjugate fiber with a sheath core structure consists of polypropylene
or polyester. However, 1in here, the single polypropylene fiber
(hereinafter referred to as a “PP fiber”) is used.

[0028] Also, examples of the latter thermoplastic elastomer fiber include
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<< Abbrevi ated Expl anati on of "Draw ng Processing"
regardi ng tthe Method of Producing Stretchabl e Sheet 3a
>> First, an abbrevi at ed expl anati on of the "draw ng
processing” 15 regarding théanethod of producing the
tret chabl heet _3a_is g| 002 The Qnwo

= puHFREREN SARPEe ahnhr e T Hr el b P ae b e, ERBN |

PP ﬁi@eksaﬁu(pbnyUBgU&ﬁﬁiﬁﬁbeﬁ&ﬂ%@%ﬂﬁnﬁé@raﬁl Fowhegdmple, a weight
produced by bl endi ng an extensible

ratiy pér aRd2st r et chabl e fiber by melt spinning or the

(0039716 hlﬁé'@)odtshafore;é%thS ft'hgernorﬁﬁ%@@ﬁ Fabi-ber 3t hafciude a
under goes plastic deformation with an el ongation

spurdvaliing mdtémdt ke n@ltbngam onigh fiersl aseiirinedi to gne another

by seﬁgt I%%rﬁ? neqX?ewlﬁcgu fk1 Q&ﬂ pQBH%[l?)V\Dro‘}S? hék%em%%gl blgorrt’c?ln% method

(a r@tbstant ivalilkcy Aoveed antal @«airhey& extreagh anchdihg one another with
stretchabl e fiber |s a fiber that can

an aghgst VR 195 PedtRNE FBRZE]C HoviRIE ST nl ] HETHr ottt tiPeRPonding

metﬂa%it h9d,AGLOLIENT hOsbNa R BEENY W3 gBRDOHI MBRL., 4SRARr of the
t he nonwoven fabric 3 is heated during the draw ng
nonw@@e@@mg dgsdlgerinbeed berevding onemroprasiriog specifications
I u t e
oc FRNSLEN T Biter B, LRSTERE LIn g SOSLEL Ll RBbrchabic oheer
3a1bnghﬁr&n£éEhagemnupmaﬁhanofheekhepneabhsdep@mﬂymjbéﬁhstened

arOflb%ﬁls “Seﬂgfbﬁtﬁ%%giﬁ@$h§$§$%§9§5b959t>EH%BPﬁéFB?FHLameter

of thicbep Fnsdudadapsi Nl nbhberisdichsagePoty proopyl sne(um) .
fiber or polyester fiber, and a conjugate fiber MAth a

[003Hdicch lewPerspFLicicLEBe CBRYIEY PTOFCPBLYPOBPTH @hBoByoven fabric
3, s?? }ef(?ﬁz% llt?o¥§%§ reé clﬂeiﬁethé tf‘l%n%b{?&ll %a%?%%pj;%gyé§nc% become

V nlﬁse . These
e shee

ere rred toas a "PP f
thelﬁ&&dtaﬁ&@ﬂﬂZﬁﬁeAﬁ&& exanples of the Iatter

pI t|c ast oner in .
ooy TRE, RS AsSy Fh e R Hal O nd s 0 BF raRECP PR i which
the U@ﬁ@tcﬂiﬁl@ﬁﬁﬁp ifsl eprassedgalry wret kaaeihgbpfod@sing, and each

bl ended at, for exanple, .a weight ratio of 50:50
diaqrgpo §710Whd e LABHSSFBIThE BRI Phetho MBWENSRabrttias 3-
[0032'1%%@1% Bers RPU (}M&hﬁgté@?%'ﬂ@g re@ePBLNed dsnh Wb &dr) is applied
bers are joined to one another by self-bonding
to uherogngvhn'é@brs©|3nwuﬁ@}n thsy aiaéheﬂ1t%mlib@ﬁdth@1polyurethane
L Ireth rs, ar I .
fﬂ%%ﬁn ng oﬁgg%%oqh6@c§?¢%§§%b§ hég}§%d%g§?%%§%gpgggnmadranng
proddset atyojn .anHowevarn rionwhese, fatbh&csbuntmmdjoag Hied)rligm:uoa curve
bei ng used. Also, the basis wejght or fiber dianet
a5 gFOthe 0 THGnwddertT aBPito8d CiaPar My CEBERG! g o655

spedilfe cheay) red Winfedc%é@@oﬁgatf& shii-etchalih@eshgetysteresis
3a, however, in here, since the stretchable sheet 3a

in w@’cbsé@eflcﬂadauﬂ@%x éfiengae icnoat 1phel 9ilopssapen the tension
e o edpar t g:hasis

is B@ﬁghEelﬂ%&%& %P%Q%&?i cérr‘%)@an gsfﬁlg c?tp%rrét er of

[Omﬁﬂewﬁ¥’fntm&camﬂwthWUhethemmpﬁL@epplse®egatmaﬂtelbheﬁrawing

[ erforni t he Wi
prodsRhog el BREl 1 RGa 1on BRENEGE Ayl Eo Bl Muing pe draun.
Furth®re¥ps€sised, | 8hé heormeraaVvedibfiabti 8t BetSthads at 0a bﬁﬂ;@ﬁﬁicantly
the stretchabl e sheet 3a, [0031] FIGS. 4A and 4B a
Lov gtppahalrery e dgPRnE oPT R0 eERar &m wﬁlﬁﬂt&ﬁnt%mt Bl in FIG.
4B. Sh&@é&é&abtmé 1¥2d $apXOT $386ed i d he 1 aNg L PE OCP§ShABic curve

and each
form, once the elongation exceeds the inflection point P1. And normally,

by the expression of this low elastic modulus range R, the stretchability
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20 di agram shows the | oad-el ongation curve of the

nonwoven fabric 3. [0032] When a tension (hereinafter

also referred to as a "l oad” ?) is applied to the

nonvvoven fabric 3 within thélelastic linit of the
. ret e fiber, which iis the stretch e.fiher, . i .
15 e Bl s e SR PR RPN SR i G bk Braving
prodé@@ﬂ@g‘en AadbhG13nghbeod eaced ongak O 64fyie S iasan unloaded

shown in FIG 4A |s obt ai ned during such draw ng

stater g E88ilngleSpkdt PeEl PV, lStc%@@sfiaﬁSn@ dPB%QEéﬂCbﬁtjﬁ?ti%hamount
p. curve includes a hysteresis in which the |oad under
the sane elongation is | ower when the tension is being
[0034| Tleas dentdlaly whba tdesonensitdre nenkevey fappliced.stretching at
tensi an

h lied .
= iR A 1 ne AT it RS0 FBeRELrry Setd (2PPud Sfir1ect ion

pointo@d- eF g ahie08r SHHTVE PRAS cSHOMIY banFH)éaeAﬁamédi e below.
drawn. Further described, the nonwoven fabric
[003&] (Fdfcched it aa%h%‘?ﬁtﬂccé{h?‘r’yﬂ}%nél %s"t‘}actenﬁguﬁﬁeq PeAPTe the
drawtllﬂ% ;S%!dc%b@uﬁ’c? t0ean shNfl Belh UL RRY Nt 7E 148 FLG sé&matic view
wever, the d rapidly incr eases in a substantially
shovqtmadm at@tuarv:ef ff@bm: dncet hibeeflomgatd pmoexesieds (ihe., during
Load b SO5E0 010t B M OB s Mo cippg meter ehe

draﬁh@%ﬁiﬁ:@bbhhéwl &0, Iaitéﬁnﬁild»eﬁeldg)t.o haweetbeera general minimum
devel oped in the npnwoven fabric bi t?lcadr aw

umtp%%‘é%fé%rﬁgco%t&ﬁl%‘ﬂ Shgat B va % @Ogﬁ%%ﬁi [s, the

polf@etﬁaﬁ@ tideaded st akerdi@nkbeci Rib&CctdRn thai Bb Plpks as the
defined as a "devel oped stretch ampbunt D'. 5 [003

extelnﬁebél@nfﬂénqrybem@ Geasshedfin PerAbhoby érF BABIT cer ElIG SA.

[ooaﬁrﬁt %Hérk%s w{i‘ %he'f' @V&n&%\%r}a%%&{‘%g e PG, sa

e orig in tion poin
is diraaw ngkm quﬁszan:aghaz&n e plvaiined ias thel cmzre[fceﬁaﬁ}e fiber,
FI G 5A i emat.i ¢ vi ew show n sta of f|
unde&@?SF@?ﬁE%?%ﬁ?%%PBc eSEMRGCT az%%how%n&ﬁ& W ee iver,
whicht ak€he ekt&nsHBd $iBesGieRBL & Tonga@Wod Oats how anéi:lc limit is
state of fiber during the drawi ng processing (i.

smaldgri t‘mgm fé@dﬁ Mgyhe Srcr@tc@ﬁ@%esf@%re REIRRTIeST| S§h6ﬂe§@rmat10n
at aa !((ﬁ/ %%rl?f %\tlgsfge d dﬁh@"‘@? gfl@Jre90§§ %l%ﬂgé{:ed %y plastic

te t at genera m ni mum uni t
defc&tnatm;@mlr eAcowsurtgllty» ngharh&haorvsien iabrel@asedam bdis state,

as Sl??"%éflvggﬁgs’%et{%ﬁpo'%gre lr11ane f| ber 1?51 t h%llszétslff?% qastlcally

elor@icBg, camnested | Ropas,al tleda t@SaSShQMgl:h Ftlh@reSA returns to
[0036]_In the case where t he undrawn nonwoven fabric 3

SUOSIRGhAEHHY EMGSBA 1PN ORI A St RPRS fqberHowever, the

totathi 6hgtis drhenstoretr¢Babl e fe&@@cﬁaté&ﬁ@?r g9eSBlAst b€ the plastic
def oi mati on. However, as shown in FIG 5B, the PP

elorgabéen awd chei EP_tfﬂéee”_xbéﬁ@PQﬁ elpicker whose el ongati on
[ooﬁ] AH&? 18% %ﬁglé:enlslightié §pplied again to the nonwoven fabric 3 that

has undergone the drawing processing, the nonwoven fabric 3 resists the
above tension only by the elastic deformation of the polyurethane fiber
until the slack portion of the PP fiber is fully extended so as to be
stretched over the entire length thereof. Therefore, as shown in FIG.
4B, the nonwoven fabric 3 is extended at a significantly low elastic
modulus. However, as shown in FIG. 5D, from the point at which the

above-mentioned slack in the PP fiber is gone and the PP fiber is stretched
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20 smaller than that of the stretchable fiber

under goes plastic deformation at a conparatively early

stage and the PP fiber is elongated by plastic

def ormation. Accordingly, mﬁén the tension is rel eased

n.this .sta hown, i uret h

ovex ItBSresﬁ ;e%cg%gggxef%o%e tgFa% allsCSCa glﬂa?ong ef rmg{llon of the
PP falRer a Wok C@:,aﬂtbet(b otealisttengé htdrigioaof Hcﬁiol:tfiﬁ]ﬁglj@, Zﬁle tension

substantially the sane | ength_before applying th
reqyigReitorexiapgeismonurEep étaBF 1¢ éﬁ@ﬂ%déi’ HRECPPY fB%fP tpat point.

That®h QNGAIL Bo Yt Lhe,AMOY L0k dd1e 1Bl a8d I em&g@t kappaies is the
the PP fiber becones sl ack. [0037] And, if the tension

lnfheS:tapplp@Jdlta@élthth héB nenvovesed abr toe 3iets|¢aﬂpha@ne given so
far,greli%ers gnr? J{l’]ﬂe gO L n%hgr 98&? Sél%%ﬁﬁ%bgn nc?.ﬁ ?gg%ll@g{ﬂec drawing

resi sts ove tensi on
prodifsohgdls arcrothdthehpobyuseshaaer fd Bars sntétlchichleats laﬂ(El«tremely

portion of the PP fiher is fully extended so a
10w Blbst Ehag Byer wha Lents £BEH G PRETRO, bfeed repidly

1ncr%%s§§%%ekréx%'e@hl4§thé he rneswyepof@bpi C %nb§d@%ﬁ£lrlq/ed1t goes
at a significantly |ow elastic npodul us. However, as

withstydwee YimoFtimt Qoenftrfmtem}%l%bilﬁtredieaﬁﬁddﬁtﬁlh@ tg® range R from
the Egvﬁ%%nEOch fikﬁé:%tlo 1{)8&‘3'3 f'l@ﬁﬁel ? r?%ﬁet P&ge R of

er i's over the entlfe
tjmath&k@eﬂopédmasﬂr@sthc aha@stti ¢ Ddef or natd ordocafi- ermnga%ion curve

fiber so star 0 .r esi e t nS|o Accordin
sub iRt ahbt Sror By iRF bdPG0 SREeltr FCRBRM oR T UbFRE 1§ Loading
shoWrfRhdEyG | ngy, easgsrdiiomst hat tip0iditigidhay. i s, the point

at which the slack in the PP fiber dlsappears is the 5

[003aifﬂréfé~fie@ﬁabbf,n@n@e AefGtigs, offdepaternsntipaed “developed
str oad ﬁﬁﬂ@rﬂ)s gﬂerendégei ed @%ﬁéggf{w&doﬂngl W%Jssde)tf{‘ﬁed as the

ngation curve after t rawi ng processing is
elomgathonkabubh® nomiheor fEbr?ECt3 ths istflecthedpatnafl. However,

| ow el astic l ection .
oasEh PR PaKh CERG 1056 abl Iy REPBAte & Ry ot lon point P1
novedX ggethdy firba tHY bectiomropes hPklatncirdent atd ¥ibket after the

goes 10 without saying that when the tension is

drayl@ge REREE A HI ActheardRge RPEFBRYThe tOFI tRIFPOBotEpeslack in
the P?HLS@J: | PR PO P thQaH@{ié(lo;y&& @&&ﬂdﬂ%ﬂcﬁﬁg%”R ofutthRrmore,

devel oped stretch amount D', | oad- el ongati on
a dr@twnme Fubritaht (s8d ¥16r abks lba‘clke a;l@wgng herocessing needs to be

| oad-.el ongat | cu
ool S350 PRI S0, LS, SUDE L 1 0P G sy,
in drfdehfha;]d.efch:ﬁas@ Oiheofé’rc]tetﬂecd}afamlben‘eaﬂ Icieneﬂiogri]ete\ziﬂl opedstretchable
t¢ch anpunt D', the "devel oped, stretch a
Shedia e et iiapaBRe (ERE 1 Grajt 3 0 ARt LB PRI o G Ehgigrvoven

fabR@ BOoihhend Rfrhaehd af-ReisBingl. However, based on the
above description, the position of the inflection

poi nt Pl noves farther fromthe origin PO as the slack

[OOEid] gJ“gflel‘:c)Eoéiﬂ?f bﬁﬁhggcﬁdﬁng Stretchable Sheet 3a >>

FIG. 6 is a layout of a production line of the stretchable sheet
3a, and shows the production line as viewed from the side face. This
production line implements a continuous production method, in which the
nonwoven fabric 3 as amaterial is processed into a continuous-sheet form
that continues in the flow direction of the production line, so as to
continuously produce the stretchable sheet 3a, and includes six sections

from S1 to S6.
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20 drawi ng processing gets larger. Therefore, the
Iarger is the slack in the PP fiber, the larger is the
"devel oped stretch anmount D' Furthernnre a draw ng
anmount E (see FI G 4A) in ti’l% dr awi ng proceSS| ng needs
[004@3> %egé é‘% O dfilrtlrgooluggr ea%l%f%%?e%lls Zqﬁf‘ﬁh nchtehgonwoven
fabx&tcr?si@ heammtd i ﬂteyebmeﬂloma tsh@eisfdsﬁﬁ ghab} en@51sheékection
it is,inportant to grant a |l ar dravvlvﬁgl m}g
of tbs Fflfféjuﬁéﬁ%\ﬂéﬁef abiaT T8 11 g REC AR ARG THEEEES %@HC roll 3r
(thd 91@?1\%)\?&1 M%EQ@Q 1 Qs Igaﬂé'{%tal'lr 89184 gt ghahl ?oﬂ@_%tm@a a
>> FIG 6 is a layout of a production'line of the
heatgnges@h@mre Sgheetwiggh3ahe ainl i5koag mwomendﬁ@bmh 3 iipeheated
0 h T
whllesbﬁlnﬁge\’\ﬁ? alr{gtc)%? I(%rl]éggigtrsggjg% Ut | f] %}:{%ﬁ&%&hgﬁy \Mlggxghng section

(th&s aomnesehdsabd laCs&ﬁSn&tﬂ“ﬂi’tEC&ﬁﬂ‘1€l$o@t[ ac\‘a&sﬂt drdwirg step”
conti nuous-sheet formthat cantinues

e flow _, .
in the JAltn bt WORED ol GERF BIP IiSh@op fHOW direction to
the EQH\%XR‘HP@§ﬂ)1}’1cp|309¥5teh5§%e%hrk?é£%@b£§ r%ﬁ@@tlb%atel%&ature, and

i ncludes six sections 35 from51 to 56. 12 [0
the speigdfarcaphpyic Bi)s drawt Pragininaidsti oh 8194ar vlmvewg section
V r A\
3¢ (L5 PR RN p St A bR s A S e an b gpipg step”
in tpreoduation in méiaht ete noddlingnantlfrdoawa nomworeen fabric 3 is

abric roll 3r he nonwoven fabric 3 as mat eri a
Furtag G i e O RUeionop? oot rRat e et B g (5
coolifgWBk&h dhesdethver & rrepvaRyen:4 Qabrde@t;ﬁoﬂlstﬁkﬁﬁtc%&rles out a
whil e being noved in the flow direction, (3)

“coodiepi HFIRIT yndF B g IYEet HorrSThy Fh?sn%fmoﬁf%péﬁ@%lq o grawn by
[ t i@ f tegr e

e N T it o Che CeRerah 1o Dl fed (R PhePr iy o 86 in

whi chi thetstmaattcbabm shertolen whabhi ts 3hthatoleas nbeepven fabric 3,

. hggt d to rai sewh tenperature, and 10 the nonwoven

15 anPt 3 s Adrg %FS\ imnarily, (4) a gear draw ng

[00439 Gnido N wE4h( tics cgﬁbaaapm}dslné@cm setid oforiWatencafadres 3 is
out a“"second drawing step”. in the CLAIMS) in which the

preldgmanphi harirfyo dHahnt EGROLST FRBLI ST 3" %h@r RrEhEF R RWATaWIng

sectiBnt §8 Jiow A reet HoRy Y bhEc88fmd Ohl endheaRdafdiidPlection
a cooling section S5 (this corresponds to a section

S4. t Rat other i wsrdsut thelsorivccc@lna rfgbm@pB hatt i@ sChRENBYrawW by a

pred@g%ﬁgﬁ%]ose d%%g eeﬂno % r é} gal@éﬂﬁlgyrbgﬂ/e dg§9%%<5 g%écﬁ:&%gl S3 is

fur%mﬁahh@yﬁh@@ﬁmﬁﬂﬁﬂe&md 3a frohischhidsatvheteaoel edherefore,

nonwoven ic 3, olled up iparo 0041
it bR SBeb R, S B P . L G e PNt that
is 13rb8r26hdH %Ihenuﬁwlﬂ(?/ aflbaMn J¥ivich bBEytkﬁ_,ﬂs:h@ngé@ﬂﬂcﬂCis 41 and
in the prelimnary drawi ng section S3 prior to the

43 1y tARiIeg T oee 891 PG TLAN e Ryealh 2HPENE A tHedtedAMSRaTY frawing.
As aqé%%rlt c]:gﬁeccgntl& g& : a\ipentcg ggﬁﬁﬁcé thgaoltll%%\%hgﬁfé‘ sﬂ%@%a that

by a pfedet erm ne Wi ng amount in the prelimnary
exprhsanes ng senkl ohr&3ch swpunther drawn by the gear rolls

e e L

flowddavnk8gi @mEnthé fraﬁodu&thalﬁ geimd hanthdes=tcans ngh@rmumtudmal
given only by the gear rolls 41 and 43 in th%‘ﬁgeﬁ

diregtagimf § etri%wogan PR Anduhbe d%@nt‘tﬁeuw%ﬁ af§rm. Also,

the W AWM @reRS oft JrEHY donvolreReGOIBS 3NSFoBbEat @oRHRAWER 1 tudinal
the stretchable sheet 3a that expresses a large

direstiench ahewenvosd] §edr)}c Bathinwictine rEetirahsnGitheosiget face
in Gt gSEslcg 'ﬁ%@lpej:%rr%t @otggta t“tlzeidth direction”.
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flow_direction of the production line is the sane as
the longitudinal direction of the nonwoven fabric 3 in
the continuous-sheet form Al so, the width direction
of the nonwoven fabric 3 ortfogonal to the

irection _of.the nonwoven fabric 3
[004(3&3 cg?i) D@éﬁé‘f[’ §5 g E% sheet face 35 in FIG 6) is
ﬁidmbmlrrﬁ;f—e)at etct@oaS1ai $ Wrethdeh weet iaons11int3oh0043]l device

(1) Rolling-out Section 51 The rol ling-out sectio
11. 5hhg NOpwWeyFHer G Chralt ol .1ﬁga6mcfreé*e|t0dgm%emﬂllmﬁﬁ@ut reel

dev1%@nwv%€k%bﬁbﬁw&%ﬂ Bhris atiachadchoothi Ssng the rolled out

[ing-out reel device 11 andthe nonwovenh fabric 3
nonwpm—eh dgdboit 3 mndelweenedl Iretheugtnsimsmsogbact ébrm@osthesheatlng

deliyered Lpn the continugus-sheet, formto,.t he heati

Sectdglt 16n 082 Ch YR GOWARt Fodi ST e rt LHe Frow o Soreing @

preddteegindn, reebtémg: avplededer miness r efher eﬁaﬁgeycel aeilbyity of
V1 as the target velocity of transportation. [0044]

tranepprigiatithg Section 52 10Four heating rollers 21
wo%ﬁzlrzﬁ/sﬁggpgidwg;eggl&q gqool ler” and a "heater" in the

are di sposed as heaters for heating the
Emm\bv@wrfgabpitberss A (¢ tvearhagns dot ad‘rrogzer‘rh@d a “heater”

in £12n VI%/% fgp%eeJTS séd qﬁgn% 1?4 lf%rfk?ééqiaf%l g %&fﬁ%ﬁren fabric

con nuous S PErmTr om e heating r
3 :Lrt hﬁeumtatelaqn séta ohnsthe THeowotivbeet | talortia tfhashesaaq'ulagtlally

[1er, 21 on 15 downstream side in_the, fl
ForgPHER ORI WPF 6 BRI g S AT STy i SB0GHNY oaher 21 on the

upstPedhapeanip tHeatr 184t @I r&dicunter end i datiaee rdlaepf21 on the
each heating roller 21. while the nonwoven fabric 3

downgpreak tss dehen Gheerloni deirftdoant il lef hely sequert tiqldyewrapped
in aﬂeét éﬂ%}t g 8“ ;rﬁaglou’g&e c1?8n‘f%lf/ E%%Qi Ll\ﬁat% ?E[ahgﬁte%%haheatlng

er circunferenti a t the
rolla:mrﬁﬂov éfﬁhJﬂ@btrhecncmvdirensf dveatedcattachbshet@ygern ol mugéprential

cecaiOy L YT L SRR, l e nONVVGIL LR, BbPLLIY 1o neacec

at e@@ﬁ%d@chﬁ&@ﬁfer{eﬂ@ﬂ@l Theef ous. haaté nthatokhersordibven fabric
di sposed fromthe upstream side to the downstream side

3 isj healrd Aot °é@ER o SFECEnO IR EVBRT PRAKRIE Qt dd1e pgnwoven
fabﬁ}él 4 nly tﬁ@lnegc@d% rdavliRg hﬁra%ﬁ? SdyehWe. WEAER is described

heating rol 1 has the orienfation of & rotational
lateaxis C21 aligned with the width direction,

[0045] The four heating rollers 21 disposed from the upstream side to the
downstream side in the flow direction are smooth rolls with a steel
cylindrical body having the same structure. Each heating roller 21 has
the orientation of a rotational axis C21 aligned with the width direction,
and each drivingly rotates at the same circumferential velocity V2.
Driving torque for each heating roller 21 is distributed and supplied
from a driving power source, for example, a single motor (not shown).
That is, the driving torque is inputted to each of the four heating rollers
21 via an appropriate endless-belt power transport unit or the like (not
shown) provided with a pulley joined to the motor, and an endless belt
extended around this pulley or the like. Also the circumferential
velocity V2 of the heating roller 21 is controlled so as tobe substantially

the same velocity as the above-described reference velocity VI.
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and each drivingly rotates at the sane circunferentia
velocity V2. Driving torque for each heating roller 21
is distributed and supplied froma driving power
source, for exanple, a singﬂé motor (not shown). 30

Tha torque s in ted to each of the
Ao gt Bat P SRS SSEE 0P 4n BRRFORr R & Raihedned  wnich
the €8s RFSapel teddO¥RINet fiaER@N FABYilc ®rist epd Bkesdatas possible
shown) provided with a pulley joined to the notor, and

in sgpaggdl Bs$Eeht tl@&t@@&@aear%ﬁhmq Ri dopmINSy SACkhe
[00 d]kl‘?'r51éles cf}h%e%ldﬁ%rgoquggt%? %'egﬁiﬂ(% \i%mgktt@@ for heating
er 21 1 e e

eating rof contro so as
the subst amtcahﬁqpeﬁsiahéasar%la/eh@md@iagnbhéded The temperature

o AERUFRRIoLRRA Leler e el oeLk Mos eyt tne oo peating

valusebntiae Redt iy whingdhttdwe, twm1@ﬂh@u§kg@tdté@pémﬁure of the outer
nonwoven fabric 3 is kept as small as possible in a
cirqughgecthadhfese Phe HoARBYER TesbArkReIlidtesn foPesFfrapstituting

the Q)prvngerll nlsdjb _ecc ﬁcrba@%@ﬂf?,hr@{el @hrady @rpe2bkNPe is set based

enment eating 5 e outer circunferenti al
on tﬁ@cmemmq @@nebeﬁ shenbkederplaFliect epdperistfinefalper hevhich has

nf | f 21
cro ASEELESHTTSLA0! ol L266,443,L0s RUREELIY sy 15 g

or Mhidre thha tsacﬁlgeﬁellt&ﬁ’ﬁgepaliﬂte afn theepukéhce the thermoplastic
circunferential face 2la is erm ned dependi n
v‘»g\?eﬁara

on
POlylEErs cidirst ibutind t fePfbn B | CTERTRAUF Rt yhe outer

surfke 28f Q%t sdenper BiMeahs1S8eobas@tk) ofhd I%ﬁlb@@éﬁrhc{:g)051tlon
ftgm nt of the therrmpl astic poI yolefin fiber, which
O

héclagiey stemenh@dpoi et itroa aviapprupretatie nammser aiur gespect
to t:}]l%a‘i:ojcé:’tloqlléﬁ %9 Q{le gk’)‘BEhé@%e pﬁ@ freél %89&&1 lh'%ace 21a
er the 1 T &

e, since hernopl astic efin
of tRP Heédieing rdsﬂeldzaﬁgeuts taempﬁr albated Ga‘vetrhEh@LﬂrEnrs wifmceference
2la is set to, for._.e rees. The eddi n .
thersgl t TanhaEs of SR Eaar e el et syoeet gy T e dtntiatny
bar—%@bﬁéd%&h@l&eﬂﬁaﬂﬂ({m Wi bRy ft%épwﬁaﬂl@ntam%iﬁ at +red@lon, with
axis C1 so that the outer circunferential face 2la of

the cratheatd iger Bhrerizhols myliipoheatiedsy eptaRecwnt ids C21,
o o T he. CUESLART T Ty bar - Shaped heating
[00451] @meint tR4 rdromyetnhéalpotatl bratedxirs tder et ong seathon S2 as
described above is delivered to the preliminary drawing section S3 that
is on the downstream side in the flow direction by the heating roller
21 that rotates at the circumferential velocity V2.
[0048] (3) Preliminary Drawing Section S3

In the preliminary drawing section S3, the tension in the flowdirection
is applied to the nonwoven fabric 3 that has been heated in the heating
section S2 so as topreliminarily draw the nonwoven fabric 3. Hereinafter,
this preliminary drawing is referred to as “preliminary drawing”.
[0049] This preliminary drawing 1s performed through setting the
circumferential velocity V2 of the heating roller 21 disposed on the most
downstream side of the heating section S2, and a circumferential velocity

V4 of the gear rolls 41 and 43 of the gear drawing section S4 that is

described later. Specifically, in order to grant the tension for the
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20 the center of the through-hole matching with the

rotational axis C21, is-fornmed in each heating roller

21. [0047] And, the nonwoven fabric 3 heated in the

heating section 52 as described above is delivered to

t.he prelimnpary draw ng section b3._that is on th .
oreliBRHBEY CarSRaEo: T3 RETFTERD BRvect Pon i, LEREF hABEPREFY of the
cirdulifbeénZi12el batty atabestid dehe ebrrdinfiengntidlis set higher

velocity V2. [0048] (3) Prelimnary Draw ng Section S3 ‘
than ghe hergntere R HaMOdERRCHECTREaIH 188 Vel Rel feM3idntisheating

e [ | i

R A
For esappkd, mhaaratgetdralwdity ndnvioyenrfabférsr@ial velocity V4 is

reinafter, 30 this elimnary drawing.is referred .
set Fg 1 P2nbE e har P v BTy OE G p TP et gt T b oei ty v,
[005BN AWBOH Pertherprachiraugiiiseht ) RYglii® roller 31 for guiding

circunferential vel oci t@ﬁvz of the heating roller_ 21
the ppposed B 1E R hDSPRERRASYP AN PERT 6Pt h4 1 1FE4td hys disposed

betweht ’&l%n 3¢ c?cfmls rgri;uﬁ %%Eﬁ& rg(ﬂ@'(&évﬂ %‘f’lidt Ynd/ @_e@ﬁf thes 41 and

gear rolls 41 and 43 of the gear drawi ng section $4
43. thata irss 8B déstdrd benwdarefabSpedi héival Wyappad erdend ttdie guide

rel.i ra

rant the tension for the 15 prel.impary..d i ng .t.0
ro LI} GHnever e T a TRt B Ghe s BT 1y Sur d et idn of the
nonwoives Ufdlariens iial dvedecid yoVhetitber geabrriold spdde adween the
43 is set higher than the target velocity of the
gearcrpé i By &M AP vel ocityV2 of the heating roller 21 by

(00537 RFRUNM s §OF4:25ReRHI GOt i aW drdli AgMhdiescindedndicates
bel ow. 5 For exanple, the target vel omgy of the

to whiak cexifantethipahowgveni E§oR4 i35 1sedraw Mg peweRatdmeter called
r lLo¢] f. the. girc rential Mel.oci

arad 36057 Wb 2 Tt Rretin iae IRt T Gabod: tron. o5 gy number of
timersoby ethidh 4 drotgli thrmght he afonhevemwioabni £ald itco3 aafdpacdrawing
. _between the gear rolls 41 and 43 i i sposed be en

15 my B ORRE R &R Fott Aarg 1 Tap T AT RO el 16 3 before
drawifbl Sadd i@NdeEOndd by ASxpréesidd 10bet e, nonwoven fabric

3 bei ng wapped around the guide roller 31 at a

ieed8ekt orithed Takappisngtankt el the flow direetiporpiger drawing
v : ' 1,S 6l ted Lrection of
e e T
H:Q0%tpHenel as a paranmeter other than the draw ng

unt .that indjcates 15 ta what exte t.he nonwoven .
oo 15 e BPel ey T el TS P ot i BOTVRYED capric 3
is dirSwhnir @dYCElbw dhiscitiraawat athe divki nekitdat Bs dfhe . nurdar. 8 times

of times by which a total length La of the nonwoven o
for expFPEe 3 LaPeRroTd AR hof oS SREF tiTpI(PB C TSP FEE t 17l vELoCities

av Eoyal- kengbeddrrnotnt he pneaveyen: fakbh €8 Detakethe gear rolls
drawi ng, and is defined by Expression 1 bel ow. 20Draw

41 apdt4d Mlevamral thergtils ta Jimitheien dw ghiectanentle tdmaw ratio
Mp m%&?\%ﬂ% ﬂcg'dng-g%t alapéx?ﬂgltgh ol"iboii_fpef %%n[ih@%rgé .r ection before

[0053] Further, if the draw ratio Mp is increased, the tension that acts
on the nonwoven fabric 3 increases and the nonwoven fabric 3 may break.
However, in this respect, in the present embodiment the nonwoven fabric
3 is heated in advance in the above-described heating section S2 so as
to increase the temperature thereof. Also, the nonwoven fabric 3 contains
the PP fiber, and such PP fiber is thermoplastic. Therefore, the

thermoplastic PP fiber readily undergoes plastic deformation because of
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Expression 1 [0052] And in the prelimnary draw ng

section S3, the nonwoven fabric 3 is drawn in the flow

direction at the drawratio M of 1.1 to 1.8 tines 25

for exanple, based on the difference in the

circunferential ,velocities 8V.(= V4 - V2), bet n,th
the GpRFRd At Prig s SEFEReS T asa T kapds, PYatt SR Re i dino. 2o
a reEQVWey &freakiigs & fi Sha@ohwdiidrataionid 0 ¢hised apdpbhecdt b of the

ratio Mp may be changed dependi ng on ot her conditions.
tengigps3f WiRERERI- if the draw ratio Mp is increased, the

[0054§18is8N fhak tf%r§l@l@%o%b§>ﬂ@@@ﬁ%@s§ ir618er 22 to the most
i ncreases and the nonwoven fabric 3 may break.

downsbwegerheatang hisl legspectwhich dteeplesesiatesbedl bremandwiching

the tnggwc';\?en W%\é%gé rwll%Pst}Ilf’s ﬁg"fil%fgg I\,)r%lfaLgxr/a@f,e a's.nsf‘l&?n in FIG. 6.
above-descCri pe héea I Ng section SO as tOo | ncrease

And,t he tlenpaaaiar,ethbeieobveAl Srithe inopweysernd Bghihet Ihe outer
cont ai ns, the PP_fi ber, jjnd such PP fiber. i

, S .
CIrqUéPREpT St tC° TR PEfdreCA eI FB L REITTop dstie Pppesing roller
22, bhBemhuseadi by 4pagr 940esolaptt e detRE MREOAgHRA™SE Dfand the

16 the above heating and becones less |ikely to break
nonwdyenngpldriaws ng. the Haveditactibpeakage ofliahpd ynowwnaased, and
fabrij S ppli.cat i of .the. [ S
consgBRLhRt L P OB ATERI T  PBple cRar BT sPirbur ety tamoet
drawr®isisi Mg byaddteringd 2 Heod t tferenst 15 downsteedmrkeat ehgelocities

roller 21, which drivenl r ot at whil e ndwi chi
AV Ko R SO 87 O Th T S oReler R e B S
[005310WRol, Ne il Guifle ANder B1 tdHcSmnBANEIG. thea NeBVEVE@Niven roller

fabric 3 is pressed against the outer circunferenti al
thatf peletzpal rop A hgehBaniely PORIEHE V2RI Wothet heaprigdEingly rotates

wit Q}nbscgr %g’t @rlqk%husi-lc)tv\}é%e(:,eliﬁ%h\éeca%ei M?%% lQ@E@PSEi\ti z roller,

eating rolTer 21 and the” 10 nonwoven rrc 3int
the fhoyetdiveketitonot anchecundkeirabt ialsuppressed3 ianget to a velocity

nec GRS PRLTL L, LOP, 00BN, { 0L, el B2 LELLAN 12 of che
heatdinbfey1@Ree21 and hee dargutfenestit pbiveleoci tdieFek¥ntial velocity
V4 ogﬁ%dve\ﬁggag rz]f%lggaéltll di r4%|.| eZ{lszo],' fr? ?:htehceasgeegjrf trh%l ldl?i\ffilng roller,
it is preferable to provide a pressing roller 32 that rotates in a driven
manner while sandwiching the nonwoven fabric 3 with the guide roller 31,
as shown in FIG. 6. And, in this manner, the nonwoven fabric 3 is pressed
against an outer circumferential face 3la of the guide roller 31 with
the pressing roller 32, and therefore the relative slippage between the
guide roller 31 and the nonwoven fabric 3 in the flow direction can be
reliably suppressed, and consequently, the nonwoven fabric 3 can be
reliably drawn due to at least the difference in the circumferential
velocities between the heating roller 21 and the guide roller 31.
[0056] (4) Gear Drawing Section S4

In the gear drawing section S4, in addition to the drawing amount drawn
in the stated preliminary drawing section S3, the nonwoven fabric 3 is
further drawn in the flow direction with the gear rolls 41 and 43. That

is, the nonwoven fabric 3 that has been drawn at the draw ratio Mp in

the preliminary drawing section S3 is further drawn at a draw ratio Mg
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[.0055] Also, the guide roller 31 shown.in FIG 6 may
be a driven roller 15 that rotates in a driven manner,
or a driving roller that driyi ngly rotates with a
notor or the Iike. Fbmever,lin the case of the latter
riving.oller, getn,velocity -
of 3o, e dreniThieebERae By B ES2EkeY ts?, e, opyoven fapric 3
unddiefoeeerhisheetrbegets dehwinid ynofhd peretincuferentialy section S3
velocity V2 of the heating roller 21 and the target
and § R 1 BGiGSR PHE IO AT STlar St BEY 72260 Vi G thpgonvioven
fabr9eas pEObhSs Ml —andx 43. AlssOrebm it Neneassw dhg bsuslt i ¥iiRgGreased
roller, it is preferable to provide a pressing roller
by M2t inest Conpaatedste ihg draw eat rmMaeln Whe| @ ssavdokc fhage 1s only
e 3w . ; :
the g ORI R B 847 MO R e kLl SHs BRwing of the
nonWcateni £al3-iics 3prigds éde agairnsdl bn 4dubed 45 Leuwrdfereerti &b as “gear
d face 31la of the guide roller 31 with 25 the pressing
te%o er 32, and therefore the relative slippage between
[oogMeidl, dend gbherdkidnd stdesdiapwaven nf 8dfdendel o €. 2. The
flow direction can be reliably suppressed, and
gear: gnaeue el Jeri@eqonticited Palt P Brathapd kaigrapeyr rolls 41
a : e di ' _
and B R L= (P e SR e i Seobapf gpmoatied
“spizdgaad’t heeginmiedr oh laewa®d .£o30] DO56E ¢)cuBdaredr dav ng rection
Sectign 54 In the gear draw section.54, in addition
at o B S ARG EBORET Bvach T Bor e Gt B BAHor e Rhrbpces 412
and dRawtRgr&aGt i utS3 s, thee noawevervialbr'i ¢s 3 iethudt hefwhich the
drawn in the flow direction with the gear rolls 41 and
nonwpyenTHRRT1ics 3 e ABHMGVER RIS SBR¢hACTHES BéEnJar AP 1S 41
and 28, e 14r ey rahlOvd fhBr 82 3t he ekl NAS Ye Bh@Wehbed at three
section 33 1s further drawn at a draw ratio 17 of
poirntisebyetre deabhndlts ot tloh WWperTherefrode, 4afarsy thheteeth 43t of
onwoven_ fabri nder. .this I.e d L0g, |
che PRRENEN: EBELUS el ki oI R B ddnt Batarged
viewdHawEng. SBCtsioohs S4, Hehetrawal dr aweatti ot @f idaenonwoven
fabric 3 becones M -=1, 4p X . a.resylt, the
(00881 dWich g B3 Vi BAS G Om N e 1 gtpaeedtipugh the
spaddBetiaW £Ad :01M, ithet AEhEARE MSriQ LhemME chstrnbYi§Nal total
gear drawi ng section 54. Note that, hereinafter, this

lengihalg ey cothe lweanoHwov-ed FaBrie F36wi Phis Weagedty pelng deformed
3 i f e " d H n '

oy LR a REREERL ] 8,00, ISR U ANAT'4ac chat engage witn

one ra&fcrhencest ghewG. i2. FThe 16.geadrccdrdmagly,i ssheer ftbemggometric

[ ' f d | .rolls 41 d 43
relqtoRAnER TP GI9oRavT i T -Sam” SHERE ABCY mEcount, the
drav eethoafig 67 eakl @shwesieur rgearc )3 ane forimd geAradv@yierg can be

faun in the circunferential direction at a |, ,
apprsrafat el i edeFErtERS GnTPREEPPOdnthat kprmation pitch P of the

teeﬁtﬂhﬁﬁy Wf4§5?gbtﬂdajché 66854dn ARG A3 LheheOfectThalt ia$1d the teeth

e "gear draw ng” is"a nethod in which the

43t, as in Expression 2 below.

Mg = 2 x \ (I> + (P/2)%) /P Expression 2
[0059] A gear drawing device 40 as shown in FIG. 8 is arranged in the gear
drawing section S4 in order to perform such gear drawing. FIG. 8 is a
front view of the gear drawing device 40 (i.e., the figure described by
viewing along arrows VIII-VIII in FIG. 6).

[0060] The gear drawing device 40 includes a pair of the upper and lower
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15 nonwoven fabric 3 is passed through the space

bet ween the gear rolls 41 and-43, while the nonwoven
fabric 3 is deforned by bei n& bended at three points
by the teeth 41t of the uppéf gear roll 41 and the

ear roll, 43 that, engage w
gearo gt T cinabd AhGay ReS 1 Lo ahr et T LR es St s gnd €43
ther@s ft ehde atteardngetinga fd10w1di & aglel ANdt2Q1ik-80B8HAN d:haltnrotate
the case where the nonwoven fabric 3 is passed throug

whileHehe paereHetRe@it tthel FeiisrephbahSAGBY & of At |4§a|fﬁler60f are

oppog’tﬂhﬁ h:ot Qgclﬁ) 'tﬂéflalanhoé Q’Bt!ﬁ@ﬂ%ﬂ Qgi@{)ﬁew&nﬂﬁ@% for rotating
rawi ng 1s i's drawn el ng def or med rb

the ekngrdlels 4ét amdhr@e aproundstftw rbheti@mlh ad@ts @ht a3t C43

th one _anot.her,.as G .78, . .

1006 R e e gt < SB2 FRp B h LT gF Loal bodies
havihhesiee Ghaprgetaridterheesdateihg swdpirtbatlsy acaousing t40@ of the

draw ratio My of the nonwoven fabric 3 due to the gear
geargdeyf iy gl te ‘ApproRrrat oS ‘éxpr ddselols et Ia%ttlr%ﬁ thereof
in 19e e tornmt 'agﬂsp'cflcf@cgl&{ the teath 4lt {43Lh18Ndround the

t he "engagenent depth L of the teeth 41t and the teeth
rotat3pnabhsuiis . Bitesshan 12 bblovexBpNg, -wizihe i:he(tm@e&” gear roll

(PL2)2) /P reS| Q0 A ge ravvln
1 L SO e Ry el R te PP RgEl R Bcenaing
and Sé@&érﬁﬂr@‘} tie abder dearpesform SMmp@eatedﬁmﬁ;waﬁgasdéln&ng and

a front view of the gear drawin deV| ce 40 (i

descc%ﬁ@lw JEFEAREER AP by S\ WG at © iy LaRToe VI ﬂiar‘{ﬂellq' SO as

to beedddB1e6d¢ a%éeﬁ@ﬂ@bxaed&%&dgﬁéw @'ﬁe%ﬁ’df@ B0 the ascending
i ncludes a pair of the upper and | ower gear rolls

and desegifliag pasFaigorhef r@@péé@@%mgoﬁa@l@ﬂ%?lenéwé@ gghanism 45,
r I e e t

cre 3305 EFLISIREE BRI Shei LRl Sl 0L B dover gear

rollodBers edijositdesends alo baceprédatamd d8atdhpreobhlaece That is,

tne PRERGAOIn 85700 Potarenars Freaat FhISE HISgREeFF roll 41
and @8heUkthhesF Qifat:h@m&iweéxﬁéaﬁ%blan@ Q43ad] @Y sdhes to be the

upper and | ower gear rol 41 and 43 are steel

predg ?F%H?Q%é?r%%li‘fééuﬁavﬁ"ﬁ@ tHwdaiRl ¥R fAvths engagpment depth L
S f r

s dRELDMRPRObERTRY b RUShat B0 "R GRE ot S Ming.

[OOGQﬂl@Beﬂfowmlm kestdd at ewdl Faxi 8, daaedhy @riemsot as 4 afdyreheating

the '{rg%t ata ? 0“5‘92 haelf%g 8@%& Olglaslrld%)él?:%c itgheta hat.Jd Bo11s 41
and sauspp@mtje@thbytbﬂﬂpefwuﬁien@ﬂ@mesmeasht mbeamca@tabd)ﬁ tiie outer
ascendi ng and descendi n%%athe ower gear roll 43

clrcypppbiited blAw? a5t enti hyf 8hdGede@ndPhy’ fectdhi's nlr's4?3‘dj usted

by a@l’rjﬁgtﬁ&; ardydeatde vayhb n@iﬁrtﬁeoaegxﬁscgleebenégtamt oThEe target
capabl e of ascending and descendi ng herefore, by the

tempgsebwek Yyt 1HeangetlestEhdintg Giverat dohewringde d@@@éﬁqungon the
C | 1Ze e ce

R T L

tempé%atsread;fuﬂshectemhasm arioe 4at predetetm Sedetacgetfor example.

e a the en n epth L between
notey Gt nd Bibriding Benmr T FOr Tt LaR 6 EheT Ea i gps¢ti sposed
in a%oﬂrﬁ@s&ﬁiﬁ@ﬁrjgﬁﬁénﬁ@ﬁ wi48 tSsprdituss etheSoas ilPabeatdec4l and
predeterm ned target value. The target val ue of the

C43reﬁ@%@éﬁ%‘ﬁt tepirer Firaderrmhed dependi iy 2f fhe < &e gear

roll 3&1 %nygélﬁgré ré%egggrhéyt@ﬁ" Sk {:QQ@%LJ.@@ cﬂ'%@ﬁﬂféf‘erﬁ:e thereof.
view of Fi heating el enments 44 tfor heating

In htehre, gelaroudd Ih@l&& B H@eatrcen@nbe@d@d siuhsteet ignldly bfr-shaped

neat S5, BR300 B P ATREEALICR B U fommes

faces 4l1a and 43a of the gear rolls 41 and 43 is

adj usted by adjusting the heating value of the heating
el enent 44. The target tenperature of the teeth 41t
and 43t is determ ned depending on the constituent

fi ber of the nonwoven fabric 3, and in here, the
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35 heating elenents 44 along the rotational axis
direction are each forned 19 in twelve positions that
equally divide the entire circunference of the gear
rolls 41 and 43 into twelvel?n the circunferential

. di rection, . havi equa ta cefro t he ou
in tip] G bpaT bR R 18 Sr2aSeetd LS dtbfheerence of the
geardi$EIGE 1 DRANAS[DO6E] tTbEve ohalHeonatc ity bngi e ehast s bhaving
i ncl udes, as shown in FIG 8, a notor 47 that_ serves

equagsdaSERIGH AEOPOWRT OSSR cel T BIMIEREN t R latiPGRa ‘opettattgnin the

radi8h Lhe-MpRgr and lower gear rolls 41 and 43, a pinion
stand 48 for distributing the driving torque fromthe

[00630tThe AFtatdonhé dmwengmhlaomsn “geanclugldss a4 shodndd; FIG. 8,

nd pajr, of u erand owers ndl es 10 49a
+ nfige BERbt ctonR ned: ar Pl B8RP $Pnes P, Hiariona
operdPRER mdhbomppejg@afd Lokés gehrapdl¥3.41Andd tBe drdiviing stand
ue of a single axis supplied fromthe notor_47 is

48 f@ﬂfsgwtbmbél&lﬁa e VPR ToMGUETIR HiRorakes by & the upper
and @L@%t'ér egearp1 483 and Af‘if’bahaaé fngage Widdr §§§hlc9/$é}ersplndles

he pinion stand 4 and the driving torque of
49a ahe @bt ey axelssmlstttlmantém ti el iimited dhierigpperrqyearo the upper

41 _and .t he r,-ge 0 P
and iowe dlgeafwrolls 411 %\gglzlgwe?;(%({jl Jﬁ%ﬁ %%2@%&? h%?qgge%{ [ nimégle axis
supptl@eﬂh@rc@reahs B8prand #A8hiikespectdd ebythantithagetyrque of two

each of the per and | ower ar rolls 41 and 43
axesy BY ot 6 idt OF HERamAU eI TEUAPRIGY NIver GBIy o9 KdeE in the

piniblast e 48 ClaneUd e nent | al tMEh@é? IlryMfesd Bwbenes! ef @frSnsmitted
to a velocity at the teeth-top 20(distal end of the

to tb@ememqeaén@lzllsfl} anflogeA ] oV ﬁe§964@1ée‘b?r Ve dliengeper spindle
49a ‘38}{1'&?@ %Nagrl}%!. W@ h% Ec!h 6 Q@dcééeth\@ rd h’ﬁia and 48b

nonwoven passe roug the spac et ween
respebeivelyt eng ulmxebyaem:bﬂ oxﬁ/etrhegepper @rnids 1ddeansa43rothwe 41 and

nwoven f ric s, dra at. the dr.aw.rat of 2,8
13 3595 Por CBRanp, Sl TR CRE "t Uel K I 28 dHa 43U5f Chat the
woidNRrest el Qi Vo ey gt iial hdraces 4ta adde A 18f at BBe teeth-top
er and | ower gear rolls 41 and 43. And the nonwoven

disgégr%d Pt kae ﬁ%%tmﬁléér gohetithe gear drawing is
[oos‘i‘}"m\éﬁf ?g%ﬂ egrc@ﬁ%) \AHO&@vfé%egb f<‘9§ @nBQn lrf? E%@ob' N the case

séction streamside in the f
whergi téet homvojed06Bpr{s) 3 Conl perﬂ}eSecthufgnglssth%OIﬂpatd@e between the
0|n sectlnSS as sh |nFI raljty. . of. .
rota di'de ot %rrl%q‘? n%eaﬁripor gu di ngbt hgh% rirjlovrxlgloveh Yailic 3 is
drawfna@tma’idfmawatby Mchef gear tdraw ngr dexampee AQvitth @he teeth 41t
coolin%EdeV|ce 51 descri bed

0 devi c
and 44t¢Qr BT ?ﬁﬁcw{}%haféjﬁlcreé aw/\ﬁpg J‘iang) f-the upper and
Lowerohuovep1 falnisnd 43. And the nonwoven fabric 3 that has undergone

the gear drawing is delivered in a continuous-sheet form to the cooling
section S5 on the downstream side in the flow direction.
[0065] (5) Cooling Section S5

In the cooling section S5, as shown in FIG. 6, a plurality of guide
rollers 56 and 57 for guiding the nonwoven fabric 3 drawn by the gear
drawing device 40 to a cooling device 51 described below, the cooling
device 51 for cooling the nonwoven fabric 3 while the nonwoven fabric
3 is being transported in a continuous-sheet form, and a plurality of

guide rollers 58 and 59 for guiding the cooled nonwoven fabric 3 to the
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3 is being transported in a continuous-sheet form and
a plurality of 35 guide rollers 58 and 59 for guiding
t he cool ed nonwoven fabric 3 to the 20 rolling-up
section 86 are disposed. And%his cooling device 51

cor RSO e 90bS, e IOORNED {0616, 3 1O EMINL o1 pronty

coolhenstoatiehablfapbtiber t& habxtanty nbuhes Hempexpr©ssi 668 that the
of stretchability in the drawn nonwoven fabric

. 3, .
plasfdcel et smgbigur Bf hake fﬁ%@ft,ch?]%leef f_élé%lf yéP?t _Contrlbutes to
exprRLESS B st AR RH B i SERET GRAM IddnWokent BAbARI V8, namely,

granted to the stretchabl e sheet 3a as the nonwoven
polffuaiethend afiler,t hésdralfeny ipedy essipryesise066] A her eresult,
uct i on-t.ype bel t. conv .51 .1 s.the_coal ing
str R HEL S PR e SRERL aiehR S AR o, s tne
nonweohi gaivadd on aif tewhiteh dt@wand ltockeking?2 used for
transportation (this corresponds to a "belt" in the _
[Oo@ﬂrl\/%)er?nc‘? 1gnphRSAPPLy SIRVEYOL Bh %I@@d(%%tthe cooling

devioyn) f@fé@@c&‘b@tﬂzﬁ@ pent icBﬁvé%&fte% 1 hek %Qfonftigﬁfﬁtion inwhich
an e

sucti on hol es suc Ing alr aroun _e sane, _
a flftapebelot Ged Sor dvpingpdriphiia t(heincpwaesnofidmbitioca 3belt” in

cne PRARRD IDEISREY  TBLARhEFLe PSR By BYRL0) Elfed oves

the stuthrs fiaké nhereber ehysé¢ sanspat hbhgs tshekhogwivernrduabrtie: same,

3.. Accordjngly, air flo ssi.ng through the nonwove
and {ipst 1098 PACE 147 T CRHOLLER TR SHieobture T PHeLe J as the
traPIMRVEH HHUICi3 BSiRy RSkl Sbwald thel Agasusked Sor @ith the
the suction holes at that time, thereby the nonwoven
suctfighy iferge| seatftdegi very é@@#eﬁﬂckyﬂgﬁ0@g¢Fe@Es%ﬁﬂqﬁ99thng the
h : il, canye ' '
mom e B S S aE Lt ar ot BUP AL | Augr e nonwoven
fabmpigs Bt inriheonkl dynemsedi red¢thenf bowndi tecthemomnivee fabric 3 as
rot ational .axes C53a d 3b are. bejng oriented to
2 e R LB AT i BP BE ORe T SOS TaPORe ¢ oD e itredoreby
the alc@MBdeh hEaIdicr 301 s rerfleet svSBA cwade&3b, which revol ves
by the roller 53a, one of the rollers, 25 that . ,
[OOnyaiEzﬁswgpg)eﬁﬂdmaﬁ%%the&nae*aaﬂslucﬁh%ﬁeééxcwqy@rr shcRrhgdes a pair
of el Breugh, g heysucti %'}eh}[gf@\?'id%@ thefd 8bsPeldnd8ne by one in
which is disposed inside the closed circular orbit of
the fhew il acclpiaint, B2.leNottettibae 1 vhes (GlBreandlasb ane befing lpegiented
ai r. he rollers 53 3h, . dri, Vi raller .
R D A B G
of rdrlamnBEpaneb3isouln e rand vdaeyotiero Bn ©bd esnd3bths rallers,
driven roller that rotates by bei riven by the
Ehatgfr G RoF Pettesa < o ﬁléciﬁ%e?%g%sg% SUGKINRE1T through the

suctSéet helePOx BHe i S aabAL @igredyRicid iREHREHYEPHBSSHE &che closed
Wi th an appropriate bl ower device, thereby making it

cirqydssi Brieitt oof ithekdlaf roeHr Sdgh Nove sbetiie fellest 53a, one of
the %gg@?%f ?’HQ’ r%\feltgr}tszg%g at%ﬁ@m,' ggrsﬂdﬁ%nﬁgf%ﬁ%w@%g@ drivingly

ric gui e vicinity of t rivin
rotat@lsl eyirsBambyot Haeoguihden) ald erdsis6napdwb? sctces and the other

sucked .at osi ti Pi o the flat. belt 52 an .
rol S 481 PE% el ek SOk PRt he AR SpRB By the ariving
rollRGNWaviesd, f el i@t Srndy epabeaf yhé iieghiah B B4 tikembl@ained at

belt 52 to the driven roller 53b due to the
a NN RTFRFURCgY HEh GF GPPEARCAtEt PheYRr s Vigeneliegreby making

it gdaeippyerent,dickestl amBligh hend IRkthhtnoles.

[0068] And, with such a configuration, the nonwoven fabric 3 guided to

the vicinity of the driving roller 53a by the guide rollers 56 and 57
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5 52 is reversed at this driven raller 53b, so the

- nonwoven fabric 3 is simlarly reversed. After that,
t he nonwoven fabric 3 is noved to the vicinity of t he
driving roller 53a. And at #@lposition Pout t he

en fabrlc 3 epar ated at,. belt 52
s SR e aai M Yo of 5RO Qi S e Hed 2t B panored 2 the flat
beltl 82 I Agd URrosegidrentidnofwd e davrist B&We%lrfk%.er1ntegral with
0069] Here, in the range fromthe position Pinto the
the lé%%t PRbR SBot the H&LVER Fol he¥ RePrdlivgP Fhevhiteh ¢ heng migration
of tRENDVEeRhabss c ﬁo&éw&ﬁt%Hé%&k&mkh%n§£&£ﬁﬁgnb¥ftﬂH% flat belt
flat belt 52, the air flowis occurring to the
52 isomerovered abr thls drhat%npasls]eesf t5BboLtgh tthleaenﬂ@tmmrerfabrlc 3 1is
C, 3 in the thlck es: rection f to _ai
SlmllﬁFE W%ﬁgﬁah e suc |dn %I%ﬁ?ﬁgﬁe %' gbe?t %ﬁ%d to the
v1c1h5t9&ﬁbtdenghyanghﬁﬂn@ﬂWﬂ%enzh&bﬁtQa@osstﬁme@butmﬂﬁiednwoven
in the thickness directign thereof, and al sqQ such air

fabriCot it 88PRE L SRAM ti6nL bt Portedk SonbRedUsAShEatler 58, and

is ghﬁeaé NS SiHeN ro-lrfﬁdgfl%t sEEANSMSFS bAN GO JneE 884m side.
thereof is very high, and therefore the nonwoven

[00&8dbieire, 3.n she geheel frcatoltdneypcts)ltn@nn@ln Fodetragidrigniia@lt, that
2 0 n n_f | '

io, 59 S0P lad\ 381 SL15E ARG 2BL! 5 Boks By hoporcea

by thket hlatheodiltat2pette 32y Ev@n isf ot:h&rltﬁtgs ttonth@piom\abvteﬂ fabric
t he nonwoven fabric 3 is red he troub] e

3 thif ot STFOIIGER SROTISRIGITTS or L8IdEk B CiRes direction

therRORWRMERf ALY | At Bd %hk@@?ﬁq Ithtéeéaeth@nq%zuérs ol @l DL€ belt 52.
to the nonwoven fabric 25

in here, the tenS|ondkE§
Accogdihile Bdiengonrarsp d0b§ ihevsally eepdry o Bhe ghickness
dire%%qLPﬁthgfgg% t hc’t‘nci egféé)ns&l&pl %ffj %ﬂ% eLp. t%st l‘% condition of
prelimnary drawi ng section S For exanple, the
forcteetﬁsomvectt&oadteatotaarmnmstswe deherieng thatsmisshearcoefficient
appr.oxi mately zer hi plastic .
e GBS B e o QIR U BB i GPRbbFapiclly
to riorRer, rodid cempsritierest retchabl e fiber 30 after
drawi ng, is effectively suppressed, thereb

nor e

[00704 121861 ySHifFathEngeiqvenc habiig ty 16 oS‘tCH@dst}‘;iz’e’t%%taé belt 52

and ?P%%po%@edb%%ll% :LHE@ I'gf%hgﬂ t"ﬁ@pfla%dt)éﬁ: Ef‘eeggﬂvﬂ\’% tension
abric 3 wh el ng transported by the belt conveyor

appl3edit® Huj nstedvdyyfalfmic %xam@ldece@, teagironbheasuriangportation
sensor ot _shown oV in the vicinit f

suorg B8R RepS o TheBk N 37 il SR ek T IS ety o

oca&he ﬂh@rtefco@yetyoheﬁ meas ueesidrheppkiedtto EBeotionwoven fabric
tensjon of the nonmo¥§n fahric 3 in the vicinit

3 whide Betrd LERPEROTESH PYahie ofiBVad]ust meiit R from the
tendiBat appei dreagidredovahuensf ptdie ntiensl 08ragi ddesd-ahgat s3.  For
val ue of the desired tension, by perform ng feedback
exam@éﬁtrémeoﬂeﬂsépﬁcaﬁféﬁ%nﬂﬁhlavéP%%ﬁ%%ﬁ\E?ﬁﬁnMFﬁethat is near
r [
ottt ar . R 1Lk o s b Bt h et The  Tsed by
the ttensiam dﬁ)uhhep@&ynnetpasetflhardeWhrwmeaaInae $sretchable fiber

e SOBEGE RN Rt L 0 SUIBLL Y SELL) L 18 L 8 pare s

stred:bh&bﬂglt{p|t|oeth53f§tre\MchBByé stfsem;g3tahe tensu on
nmeasuring sensor. For exanple, by 10 referring to FIG

[0074A Thiettqng iep &ap L Aatorthe HeBAE PR EPTEF griiofi g &g pg transported
py tHE8ALASESHMIRR §he <t %‘ﬁls@.@d‘ Sy N@br FQQ CORRAL £6h tRasuring
when the tension is applied. According y setting
senscire (hak gatowne| protidedt inheheivicint by eftfc |tétt|e qm@%mqll% 57 on
e .drivi ol_l Il e t
tre ShpbIEnl LYLOREPLLEE 50, STRL oLod MBDCLBP BLAEGS cne cxcent
reference
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15 velocity VI by the drawratio M (= M x Mj), the
tension applied to the nonwoven fabric 3 can be
significantly decreased. Inggdentally, i nhere, from
t he vi ewpoi nt of preventing“$slack in the nonwoven
fabric in tid on,. it IS pr | e
of tefRtof ot S ePRuo QTTRBELTS R ol el G B G Ff el conveyor
51, webdossnfprvs dujghemnehbauchhehdtatpetmasedoedt yalofe blietl20 tension

., .circunferential velocity V4 of th ear_rolls 41 and
i5 thig CPGET AR IAF 96, Cr T HE CGUT S PBI IPYRE i 0 dgedback control
of aR9Sctineseshan1the Juey Rerodemn stk ¢am sbdge# Baa thhe circulates
driving roller 53a, it is preferable to control the
the dliai hglly It ating guide roller 59 so that the
j{r ent. al [ LY. r [ iall
o0 HRWRVEL T T MRS e VY Sl ARes feRsR0h B ohe above
posidriivei dgf imdltkethdB3as dpprokisat@nneear tderopbaspliyx by setting the

def ormat.i on used b he tension of t ol yur et hane
Car g LA G ST Rab oL FRRerL oY gr it SO AGLT S zoller
53a,efdRgidueelisyprhessedsidheneymBge dedlsbabl YFor example, by
inparting stretchability to the stretchable sheet 3a.
refqryung] teohEverd ofitt He pleral that dhegdicde tovekrsige ficantly
7 it Longed twee i [ -
R e e e e e W e
is gppteed.ol | BechGlipgdivt | dyedsadrtinhe threoxiamdetdownistaigamorf the

. _side of the ar. draw n evi,ce 40 is.cau to
1 e R RGT r SAPBL g Dhc EaPbb VbIGUIE) ot ghaller than the
valud raptafieeenby ahuvelGiihy Yhe thegeofveéSodingf efablng Seiference
hL%her than the target velocity of the circunferential
velogytyeY béivt WW@F@’I" ke oglar (T ¥P s MaL, 4l A]nsS §pP_§led to the
nonRREAUSH 1 RES &) Be B16ASEL cat 1M ARBAONWOMERABDIIE Bh here,
may stick to the teéth 41t and 43t of the gear rolls
from thandiaA®cduti o rrkeegedry dlanknly) tandneteresiofabrhe 3 during
trar{se%%%%gigr%e,edisc tios gﬁere%%ﬁlakl)fg {c? éélg‘ toenys@a}/n?% f%%rlb%iéy of the
I'n order t'o 'separ ate the nonwoven fabric rom t he
cirdegeheddialanc:143t t yFUB hhglser edson,thd tergelr &elocity of the
., preferable 5 that a pressing roller_56b is prqvided
Clr‘i‘ﬁ‘éﬁ‘—”@?‘ﬁﬁe]nl";?thS%‘a(e‘& hi He? i Eh gl %mven
roofAIse, 3obetmeen ibherguides gl hes 56,pASt3badA oM tleGrurther
6. In this manner, it is possible to suppress the
downsgirgainvas de| Fipagee sktixeas todéeyuiFe FollSepr&Eraid ot fre control
nen f I C: a SHET ot ensi on: -
e L e e S eaR | Oiat Bt or b erential
velded t30 ViS58l ithbkyogi venstlosttane indhwowenaf abr i thd. ci0O¥Elerential

Q) lipg-u ect.ion_S rol Ling;:up reel device .
VoLt e Vg DOV R T CRG FOLIThot g SRt LBRCSBE I (g Plastic
defdraRWOYE @bty 3hereasont ed theoppiig-ctdahe nBiEecthan is the

56 is rolled upin aroll formby the reel device 61
strefghaRée sﬁﬂbéﬂfé%ﬂred%%é’tg 33 qfﬁe%lwﬁse RUBPF@iaTabFr¢EspPy more
relig;\gﬁiyg L davel eped-chHreneal tes ’thteh‘%tj?é\‘lf_&{éﬂl%blsﬁeé@e%.

el ivered to another” production Iine as a
[00A]riEtvelvabl ecfs idet ptotd1idar of [@O7E] reXied Hér and 57 positioned

betw%@lo%ihgegggr_afawing device 40 and the belt conveyor 51, it is
preferable that the gquide roller 56 positioned on the proximal downstream
side of the gear drawing device 40 is caused to drivingly rotate, and
the target wvelocity of a circumferential velocity V56 thereof is
preferably set higher than the target velocity of the circumferential

velocity V4 of the gear rolls 41 and 43. This is because there is a case
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20Enbodi nents. of the present invention have been
descri bed as above, however the present invention is-
not limted to these enbodi nents and the foll ow ng
vari ations are al so pOSS|bI% [0077] In the above
hough_t he, nopwov fab
thm:ﬁh§ 88¥0Yﬂb%?§ﬁ5%g%?a¥Fgeggwg)ﬁge %lber as ﬁ?tCﬁfthagear

rollext ensidbi ® dhirbes tandy2h thewpal,yanetdhanerbideheaseddieon needs
stretchable fiber, has been illustrated as the

to bRARRIVER FAbRF AT YOHER fiaheiGde dnaC T AP fiegpﬁ‘éétSfthe nonwoven
fabrf:L'ck%eff*@m EH@ tQé’f'ﬂP@ﬁt ahatasres ®fr fiRersdcs, n_LQI is Bkt @deferable
o two, and the nonwoven fabric 3 may inc¢lude three or
thatmﬂ EPWQ@SQ Ofolléblerf&ﬁb By throvivdgd thvet reaisems vf gptates while
fal n| a t f [
san w&a Ehalen! hI% B?rhwovgét b?y LCI:r ét egcﬁlée% er ggétga J_loq% @6, as shown
inFEtret CllakﬂtﬁsfMabteéralie_,lst;mssdbmé QSSSLtp@(rléBSleﬁs rdenat e slippage

mat eri al caused _by using only the pol yurethane fiber
betwpent Hae gplff b‘”étlle¥o éréﬁ‘g s @BPUP‘A%)‘F d‘%‘%ﬁrﬁl 10fPAPS Gueesult,
the tt%n%hgﬁayéatleﬂedl Fo$UBSHA NG iloeS APt i §eabihe JrRAl PREEHE Scan be
by using only the pol yurethane fiber by the PP fiber;
relighdyt @iveicteaske tihawoashsiawiightS.-of the stretchabl e
by c the PP fiber so as to
[00733:? g’lu Eglf’%nlﬂ—)ﬁy Q%E@;ﬂ[& %% 4

ce a [0078] In the above
.Zem‘bﬂ)ﬁim}ntpsreetlh eecmmgiseﬂfbt]md} d)nvm)teenolf]abfgi—upasection S6.

that consi s PP fi ber_ as the extensible er
e e e T RS S O T o AR PR 1 rolled
up laearhgolkl ended,J eaet hes1 Rasgibeedn ialsl tsé r@atr%@caabt@asheet 3a in
nonwoven fabric 3 containing a plural types of fibers,

whichoweveFCIEiRA tH oM RSENT ABYSorBdi-s ThsreREAPE edtlte Stretchable

0 g . d I _
A X e S
rollsBeet chabl e fi ber nay be separately fosnmed and | ayered

in the thickness direction of the nonwoven fabric 3.

Note that the nunber of these layers is not limted to
[oomay%;zaoahépnmﬁ%amﬁéﬁts&he:nonmoven fabric 3 may have

10 a three-layer structure in which a layer including
on IEy‘bPHém%rttrSePg [FRBI RF SPRBE VSN AR WY R é@eﬁe‘t%\%?éﬁbﬁﬁeas above,

howeW¥RREeEnhaNg-Jsaner 1rlwae¥1%r1§nt I@tndtn GhHdec @y thBSe embodiments and
extensible fiber. [0 In the above enbodi nents, the

‘UMB§bﬂé©wimﬁﬂwarshéemus@IEna%h®dﬁﬁgﬂbéechablI|ty has been
[ooﬁg‘ﬁ% QRRd 4.8 L oL nltn %%’El%% hQJh'B' g@%& fabric 3 that

ng-up sectlon ther Fansported to ano
inclludee two ttyeestat élbél‘$h@:l’@t Petﬁhaahj asstlfleetexltehislﬁm fiber and

e BRASEL L b5, 20l Ol Lhl, the, st gtohale shest te. . e

as thS neARTHIOMSH: t taRsRert 8ded 8 ARRENa PbkE Fibérs, the number
conti nuous-sheet form (for exanple, the productlon

of typpe Flofibpes disspesdbime tad aselve, e BDE Heoawe), fabric 3 may
:anl[t,tglgsgitrgé'%f]gt%leg\#gé Soﬁaf'ﬂferrs'.s E{/e{fé a,PAye, ftﬁhr trggsons for

reason state
containing the PP fiber as the extensible fiber in addition to the

polyurethane fiber as the stretchable fiber are, to suppress tackiness
in the material caused by using only the polyurethane fiber by the PP
fiber; to make discoloration (yellowing) due to ultraviolet in sunshine
less noticeable that occurs by using only the polyurethane fiber by the
PP fiber; and to increase the basis weight of the stretchable sheet 3a

by containing the PP fiber so as to produce a bulky sheet.
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In the case where the stretchable sheet 3a is rolled
up innaroll form a rolling-up tension needs to be
applied to the stretchabl e sheet 3a. However, the size
of the width of the stretchabl e sheet 3a or values of

roperties such. .as tretchablllt var during
Lo0TBR IR RRE i A irg FRaRe Lt Fon Lt SvbE Hr e caric 3

thatr @rddiRGsWTE tiensbadibekars ﬁ)@ﬁj@t@qs iatl et ﬂ’llfbeh%idl nhagodfurethane
rolling up the stretchable sheet 3a Qg the rollin

Fiber gl oot e BED PHabEE Dot Of SUFECEh 6eFL HirY 857 Bﬁﬁ%gliﬁstrated

as t8b AoG@IRAr 2k Vel 3 BLARa10ldd BgpUpr-d1BRSHLEE SO ﬂfbetr@ however
prevent the stretchable sheet 3a from being 30 sl |pped

the menwaykntisbrpapets ngbél(nem@tm&lerqﬂnmungl@@-&m For example,
a la&%%e%ncq%gllg Segt%/t tﬁ?léxt% i% %Tb%% eet 239‘%1: ﬂﬂﬂ}udlng only

i's Ca he s
the étﬁl@&@hybl@ il lesh py b%ha@pef@t@],y g@n‘n&ﬁ%iﬂqllaydt@d/\irdthe ohickness
e stretchabl e sheet. 3a LS narrower éﬁ%ﬁhe cor

i r e dopier O ROER DL & 1 P cunPBP aEs STRuBLgrSt g Shese lavers

is n%%rfﬁﬁﬂ%%%]@o&ﬂﬁﬁtaﬁglfof3€&a \eV8E, n@svcviedt 8432 3 may have
above, such a problen1of Wi dt h 'vari ance can be avoi ded
a thbgethyﬁgpgtfuqﬁyrezgn which a layer including only the stretchable

fiber is sandwiched between the upper and lower layers that include only
the extensible fiber.

[0079] In the above embodiments, the stretchable sheet 3a in which
stretchability has been developed is rolled up in a roll form in the
rolling-up section S6, thereby transported to another line in the state
of the stretchable-sheet roll 3ar. However, it is possible that the
stretchable sheet 3a is not rolled up by the rolling-up reel device 61,
and i1s continuously transported to another line in a continuous-sheet
form (for example, the production line for the disposable diaper 1 and
the like).

[0080] Furthermore, this manner is preferable for the reason stated below.
In the case where the stretchable sheet 3a is rolled up in a roll form,
a rolling-up tension needs to be applied to the stretchable sheet 3a.
However, the size of the width of the stretchable sheet 3a or values of
properties such as stretchability may vary during rolling up, due to
fluctuation in the level of such rolling-up tension. For example, at the
beginning of rolling up the stretchable sheet 3a by the rolling-up reel
device 61, the stretchable sheet 3a is rolled up at a comparatively high
rolling-up tension so as to prevent the stretchable sheet 3a from being
slipped out of the paper tube (core for rolling up the stretchable-sheet
roll 3ar) in a bamboo shoot form, which is caused by the stretchable sheet
3a being loosely rolled up. Therefore, generally, the width of the
stretchable sheet 3a is narrower on the core side and wider on the outer
circumference side of the stretchable~sheet roll 3ar. However, as stated

above, such a problem of width variance can be avoided by transporting
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the stretchabl e sheet 3a to another production line in
a conti nuous-sheet formrather than rolling up the
stretchabl e sheet 3a by the_rolling-up reel device 61.
[0081] In the above enbodi méAts, in the heating
ers ea atln 5 rol Ler 21 | s provided w
the §ep R Th e b F R AHEN S PAPRCE I L7l by Hhucha-sheet
forrt haeret thenndomatizhed ¢ hectohaiiconabedXis pG2dhe rolling-up
inserted thereinto, and in the gear rolls 41 and 43,
reelegleN 18l $14s provided with the heating el enents 44
[oog oefded BoveaGthPfimbRes P‘iﬁ' Etk@ﬂéaH&%? r%qgél:é %191 ¥h8€ heating
e entire circunference o ero n the
rolkﬁrrémniermnGMLdbddwxuhna emngh&)Hd@ﬁ@ugrel&ma@tnaﬁbeitmﬁthe axial

t he heati el enment s .24 and nbed oSl ti
cen e BSOS B RGP HEL 60 T KU ioRet Fong Al Rt hidereinto,
and Ginr eherfeeentdéEls Bacas af, tde-rheali ng pebledsd 21 tAnthe heating
the gear rolls 41 and 43 are evenly heated. For

elengpaspl @, eifeldeendt iacht Pénﬂﬁ%{o%é%%gth%#g efpRi by Liyjde the

entlarréd ctﬂ%uﬂ?@fer{cg locf 4&1@%1&3 1|?1a\4§1e”%i]:%@1m99%§ﬂ1taq dl%@ctlon
1. A nethod for producing a stretchabl e sheet

Howdwamm ahaonumh&ﬂwdﬁamhechcewdmﬂrﬂhﬁ@ehtbeeé anted honwbasredding

fabric having a | on d|n I dlrectl wi dt h
POS%}H%&EtF@ﬁ gﬂg athi %&ness |rec igRC he n§¥ﬁ5ﬁ as the outer
cir@aifprest gl facesaof ithet hdsaimdngostieps ofl (ifnai\Mtl‘lg @éter rolls 41

nonwoven fabrlc in the | ongitudinal directjion L
and 43 gapevenlydigeteot | SORFFIPPLR) thecontd PuEHato b%ﬂ/tae eating
rol18RSheN AP e qBepwRyian ﬁ@b&h& dnnkbe hondd ughpalte.

direction, and"a second drawi ng step of drawi ng, in

t he Iongltudinal direction, the 10 nonwoven fabric

that has been drawn in the first drawing step with a

plurality of teeth forned on an outer circunferentia
face of each of gear rolls, wherein the second draw ng

step includes passing the nonwoven fabric through a

gap between the gear rolls that rotate while the
plurality of teeth being engaged with one anot her,

15wherein said roller is arranged on an upstream
side of said gear rolls in the |ongitudinal direction;
and in the first drawi ng step, the nonwoven

fabric is drawn in the |ongitudinal direction by
setting a circunferential velocity of the gear 20
rolls higher than a circunferential velocity of the
roller. 2. The nethod according to claim1l, wherein
said fibers of the nonwoven
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fabric include at | east one type of stretchable fiber;

and 25at | east one type of extensible fiber that

undergoes plastic deformation at an elongation that is

smal | er than an elongation @éf the stretchable fiber at

the elastic limt. 3. The nethod according to claim

2, wherein 30the extensibl@/Mser is a thernoplastic

pol yol ef in fiber; and in the first draw ng step,

the tension is applied to the nonwoven fabric that has
1. bekmdidatiefobpradhetter. stietchablavttlved acoordinagweren fabric
conf g e AL oL, FBHE S SLEDARLS M BeTolA Begnen atrection
a whetd irigepoici drkblan thecdrkesnaptastiion, pohy aleafhion Eoberising:

5. A nethod according to claim3, wherejn the ai{ of, ,

gearsAPYLPAGSER & FHRvERE t@@gawogpg\;aaﬁglgtlgp&e ongitudinal

dirbPeldides @L% d;hﬁ%t &f gEoF rbedd bag (tihe hemevemd@lbbLy a tension
6. Th 0 g her

I
The et according to claim3, furt

to glgrprangrgn fabric in the longitudinal direction, and

a second drawing step of drawing, in the longitudinal direction, the
nonwoven fabric that has been drawn in the first drawing step with a
plurality of teeth formed on an outer circumferential face of each of
gear rolls, wherein the second drawing step includes passing the nonwoven
fabric through a gap between the gear rolls that rotate while the plurality
of teeth being engaged with one another,

wherein

said roller is arranged on an upstream side of said gear rolls in the
longitudinal direction; and

in the first drawing step, the nonwoven fabric is drawn in the
longitudinal direction by setting a circumferential velocity of the gear

rolls higher than a circumferential velocity of the roller.

2. The method according to claim 1, wherein said fibers of the nonwoven
fabric include |

at least one type of stretchable fiber; and

at least one type of extensible fiber that undergoes plastic
deformation at an elongation that is smaller than an elongation of the

stretchable fiber at the elastic limit.

3. The method according to claim 2, wherein
the extensible fiber is a thermoplastic polyolefin fiber; and
in the first drawing step, the tension is applied to the nonwoven fabric

that has been heated by a heater.

4, The method according to claim 3, wherein

the stretchable fiber is a thermoplastic elastomer fiber having a
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a cooling step of cooling the nonwoven fabric that has
been drawn in the second drawi ng step. 10 7. The
nmet hod according to claim®6, wherein in the
cooling step, the tension of7the nonwoven fabric is
_ decreased fromthe tension applied. in the first |,
highfrafiehlled epintstimidenbhaarRicssai PRt i hitesr -
wherein in the cooling step, the nonwoven fabric
is transported in a longitudinal direction while being
5. sutkedhby acteidinghbe wipvies3i nwhdreinongi t udi nal
I rection.and. on i ch | ural j f ct.i 0 I
Pt e Bn 0 ne o el 4B v 8ol e By s %y ictudes
a h&tiekedot hetighgt tiee sueiviooan htdies cwhi | e bei ng
transported by the belt. 9. The nmet hod according to
claiml1, further conprising in said first and second

6. draw rﬁ@tﬁb@%ccﬂ%@h%nﬁ) the ipogwomennbabebgobysingat i ng
at | east 25 one of the gear roll's by a heating el ement .
arGopdged $Uep dé apaildng penyoven] fabrie thet Hing been drawn in
i Q cl.alm 9, further conprising adjusting the
theﬁ%%%%%gHgTéglnF@%%!adjust a tenperature of the teeth
of the gear rolls. 30 11. The nethod according to claim
1, further conprising in.said first and second draw ng
7 sfgﬁéFﬁﬁgPﬁVﬁgEFﬁénﬂdﬁﬁdgéﬁmfgbrWQ?qﬁ&na guide roller
19 dreecqaniretvaen thbegRabn/éd ke WiBLOEN Sajrd cQus dRcreased

roller is disposed between the roller and the gear
from gihes tenggon applied in the first drawing step.

8. The method according to claim 6, wherein

in the cooling step, the nonwoven fabric is transported in a
longitudinal direction while being sucked by a belt that moves in the
longitudinal direction and on which a plurality of suctionholes is formed;
and

the nonwoven fabric is cooled by the air sucked through the suction

holes while being transported by the belt.

9. The method according to claim 1, further comprising in said first
and second drawing steps, heating the nonwoven fabric by heating at least

one of the gear rolls by a heating element arranged inside said gear roll.

10. The method according to claim 9, further comprising adjusting the

heating element to adjust a temperature of the teeth of the gear rolls.

11. The method according to claim 1, further comprising in said first
and second drawing steps, guiding the nonwoven fabric by a guide roller
to the gap between the gear rolls, wherein said guide roller is disposed

between the roller and the gear rolls.

12. The method according to claim 1, wherein the gear rolls have an
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upper gear roll and a | ower gear roll in the thickness
direction, and said nethod further conprises adjusting
the gap between the upper gear roll and the | ower gear
roll by an ascendi ng and deg8endi ng nechanisnwmhich

noveabl y supports_the | ower gear, ro|
UPPHRtIGd Aetbradichg tOY &FAY 20 %Fhetﬂe%ses (f‘*lﬁfetlonr and
salg)ﬁﬁe%ﬂéabf&tfﬂegeéorﬁ&qls‘ége§djdsk%§h that g@b%é&i@ﬁﬂhé&hé@ér gear
non- el asti cal | y- ext endabl € and ?he type of
rOlét&Hﬁ:@habl@Wﬁﬂ @eﬁrurwﬂhJ@esam|4ﬁﬂe@dﬁhexaqﬁw§escendlng mechanism
Y3 t nmet hod accordi ng
whi 0 e%%ﬁ% 1§§) nggg%lo%%éuﬁéﬂa g%tlng step of
heatlng t he nonwoven fabrlc by t he gear roIIs in the
| ongi tudjnal dire in.the.h

t .
13.§ ol ECL BPET I 6k Bochr b ey WG oA Dol i ehgrextensible

flbéf“iﬂ@@h&és(ElbéyﬁﬁﬁﬁﬁﬁkéfﬂubgﬁgﬁtiHlB%aﬁbnigldSEchﬁﬁy extendable
roll 15 based on the nelting point of the

andt féendpirgst ¢ EhaseéreEchaber . fikg  Tpeluysshobibers that are
n abm 14, further conprising anot her
elaﬁg(%hgg g%%%]o héating the nonwoven fabric, wherein
t he anot her heatlng step is perforned before the first
and secon raw he net had.acco
o Eraneraod GREP BT P 31080 er Diri e BB P step
of ﬂe?atﬂf@e thet hoth@aeeordbad: tyy ehai gedr falltsheéh the longitudinal

conprising, in said second 25 drawi ng ste deformn
diremel HontBven 1 56?.?eeadynae%m@nf:h!éd%mﬁ@g*hl%ﬁﬁee setting

a téntﬂe%%tﬁ?é RISt RY ohPer eNgagRE-18rtiR 102t g8RM EPIdR gear roll
whi I e the nonwoven fabric is passed through the gap

bas@énmeéhetm@l@gng'pp@ntgﬁfthe thermoplastic elastomer fiber.

15. The method according to claim 14, further comprising another
heating step of heating the nonwoven fabric, wherein the another heating

step is performed before the first and second drawing steps.

16. The method according to claim 3, wherein said roller includes a
heater.
17. The method according to claim 1, further comprising, in said second

drawing step, deforming the nonwoven fabric by bending the nonwoven fabric
at three points by the engaged teeth of the gear rolls while the nonwoven

fabric is passed through the gap between the gear rolls.



