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1 DESCRI PTI ON METHOD FOR PRODUCI NG STRETCHABLE SHEET

5 Technical Field [0001] The present invention rel ates

to net hods for producing stretchable sheets.

Background Art 10 [0002] Inqa disposable diaper 1 as

an exanple of sanitary materials, as shown in FIG 1,

a stretchabl e sheet 3a pssaditrencused 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 . Th' I%bbeﬁéﬁ‘af@io%uéﬁﬁ@tsﬁz‘tmm agyged by, for

exanpl e, orm ng a draw ng processing on a nonwoven

15 fabric 3 as a material for the stretchabl e sheet

3a. , & method so-called "gear drawi ng" is known
T@jggcgﬁqg%gﬁ%le of the drawing processing (refer to
[0001R-TA=2003=%8 %6 Fent 06n exanpie)o rbrsolosur @rofiukivgst Fenchable

20 Problens to be Solved by the Invention [0003] This
sheetgear drawing” is a method in which, as its name

suggests, a nonwoven fabric 3 is dr awn by a pair of

upper and |lower gear rolls 41 and 43 in which teeth
Backgirtuahd® 43t are each fornmed on outer circunferenti al

f s_4la an a,.t her eof e F 2 :
000308 ¢ AR Ry o f RS rlRhovai 36 FaBILS §f (8 paabyqateriale, as
showhhiaught a lspaCQtzbzﬁidhebﬁletﬁeaemaBa 0§ aMper uasmﬂ fcower fastening

gear rolls 41 and 43, hen the no fabrlc 3
merits (et Oriived ?%@off%eﬁsﬁagg {aaer?tf A 538%31 8T By A Res) that
is f%@@ér{bcﬂlatroéﬁ@ 43t + Of 54 Be ypR&keand Thh ewalrgearhl®ldreet 3a is
and 43 that are engaged with one another so as to

pro%l@e@ rien OB XERBWA, N CEREMENG At CEHTIIgREC YA BW RO IFG OnWoven
fab% And,, &Eﬁelﬁl‘éﬁh £30 gﬁ@‘“%g%ﬁ %%Cﬁeretjb@ay | $nd, a method

evelope I n the nonwoven y becom ng
:xacalﬁédé@@hahkewshgéﬂsﬂaxm@&@@&hEbEMQleKHbtmideaﬂhmyprocessinq

(re B ob Bale SOOPRE W i GWOUNE duri ng the gear

draw ng increases. Therefore, the draw ng anount
during the above gear drawing is preferably 35
Disqlpepeased [a¥erttd as possible. Al so, the draw ng

pro@BRUNE , GAN sheLActeasedrgye iy Jincr easi ng an engagenment
roé% th % of thg teéfh 41t g%d 451 of the upper and

[OOGSGWEnsgég&aﬂ'@EBSng?zﬂﬁda4®eﬁﬁﬂﬁmlnlnh$¢ha az. iFprnane suggests,
a nonwov n%’abtrjr]ce: FNYagenE! ngy 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
fabri.c 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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depth L shown in FIG 3A can be increased to an
engagenent depth L' shown in FIG 3B. 5 [0005]
However, as shown in FIG 3B, if the engagenent depth
L' is increased, a fluctuation in the relative
positions of the teeth 41t and 43t in the rotationa
by iBEB&E1QNah RELESESHIWAESH, ISo£arseddiy theahaddash the upper
of gears in the rotational drive system (not shown) of
and { gecPpRr rahk £ owed 43 nrigl 16544, aher £336p-¢hENE pREagement
u t orthest 4. u ’
e e Pl N OF e P ovar SRR ar Y fabomy Shovm
in K4&si 8B. to contact each other as shown in FIG 3B, and

rst _the nonwoven fabri 3.LS, broken. That, i ito_, .
toof) PP EEUI TS ORI byt 1 CedP db By 6 BATEST Tapgh ¥ 1o
inc@H=2WHNG: ammdhiadiont he dhenvevan vbabsdicidns[§OREE Tdech 41t and
present invention has been contrived in view of above
43t 15 henvdittiional JpreBF et NarrPIee T3l dntbpaged et sppacklash
of ghArPLAMIAL, & JELAQE arliQL BLAANCIRG hoikh) S BADLSBRGEN Lower
t hat e o g

I's capa i ncreasing the drawi ng anoun
geawirvels €0 anchéhwovere flabei cRarmdremerabyhpriegubi g thehe upper

oo LT 8, AR RIS 1 AR N AL conic

to cachi@veattherabove-steserirbern: asgyaghagesyotpridabpabven fabric
aspect of _the invention is a nethod for producing a

3 issprefhabl @ shéet 1 réntlal HondGvemntf &l Foe oCeRt af iy &4° 9ive

a 1Mr gk PhnbyRes Pfnbl Retsvdheapewoyen fabric
having 25 a longitudinal direction, a wwdth direction

[0006idTe tivieslentss.ndieneéon ohas thennmerhodivert| bdi wgewa of above

com}ceirl{z[t_siit_mgf %Vx\_!joggef%% 'e pan%f iwg rj.%waﬁgo}ggeectn 99&%&1 tfo lrté icien a method
the Tongi'tudi na dirrection by applying a tension in
for pheddcdngis sdianahadi ¢ ebéeonhaand capsietond idrash mighetiepdrawing

of drawi n in the longitudinal direction, the . 30

ORGSO OF b PPEV TR TRAS BEEH Iy TP e Stretchable

sheedl QUWLAGL St-RP aW & Fyd stRkUrAl dddainef teeth formed on an
outer circunferential face of each of a pair of gear

rolls, the drawi ng being perforned by passing the

M@“EPQ%QV§9““}@3E%§é$tkﬁ%&P a gap between the gear rolls

that rotate e plurality of teeth being
[000gdageddar thy ankiarotther ab3e {108l bé@katdyresagts t keprincipal

inve tjon.othe%.than the above will becone clear 3 by
5P e ® ég%?fﬁWFB “dt tthe present specification and the
AGEANPANYEN pr@dhavhf0s . 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 applving 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 betwsen the gear rolls that rotate while the plurality
of teeth being engaged with one another.

[0008] Features of the inventicn other than the above will become clear
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Effect of the Invention 5 [0009] According to the
present invention, it is possible to provide a nethod
for producing a stretchable sheet that is capabl e of
increasing the drawi.ng anoupt given to a nonwoven
fabric, thereby producing the stretchable sheet

by i%‘@rc%%%'rﬂlgtwaoﬂ frfgenat pelCh-ampunt £ A 1Bh 8hd the accompanying
Description of Drawings [0010J]FIG 1 is a perspect|ve

drawirew.of a disposable diaper 1. FIG 2 is a side view
for describing gear drawing, with a part of which is
bei ng enlarged. FIGS. 3A and 3B are expl anatory

Effditagifanie ofnvsheioel ati onshi p between 15 an engagenent

depth L of teeth 41t and 43t and a drawi ng amount of a.
LOOQRI Atesira LR st -6 PLIEas. 1K U 4B ar'e 83%?% Si?ypm‘j’lde a
metk%cﬁ@ﬁ@%d@i‘ucan?‘%? Rarbsmdi dBhed: tShet shababi kYot Sncreasing

expr essed drawi ng processing, and show a

the | Gayiaborgatiow igarved of naEoRBRWEER- T abirEcy prpducing the
stx{éﬁab% %}hc‘eeat. %%Qfé'?ém% yi ?%ﬁé‘%‘%@%ﬁ stakg of fiber

rocessi (i.’e.”, an undrawn
state) . FIG 5Bis a schenatlc view showing a state
i ber durln he draw ng processing (i.e., during

.0
Brl?%é?&lsﬁéipth@l TS schematic view showing a state

[ooxd] fidvern akterpdriigectl AMNGWPHOCLSSISRGsbblE. dla@eﬁ:eﬂ
unl oading). FIG 5D is a schenmatic view 25 show ng a

st atlé-of 3 BeflhERSY HO BRIV EH "HaBRd e 321 s0er &kpD & part of

nidgaisnafter 159 grawi ng processing. FIG 6 is a
" bﬁg out égéﬂbro %ction line of a stretchable sheet 3a,

andﬂﬁhbWﬁk$m®3©aod@@bi@maﬂdnﬁﬁt&gﬂﬂﬁnqﬁﬁHﬂm&kﬁﬁﬁ@nSFhﬁsetween
7A and 7B, a ex [ t he cal cul.at
o of GH TR 50 Gr- B tr Bl Fot PO Ry e e Ghal bl gy £ homaoven

fabﬁ1d33 8is a front view of a gear draw ng device 40
9 is a side view for illustrating enbeddi

posﬂqson@oafnd hBaEh GBI AU GFheatd ﬁ&cggaism in which
Strétﬁ;%taﬁlffﬂ%y and e@@regge@eﬂe Q| |5 ALwiadBdphdee3Dd, kh8tshow a

of Reference Nufrerals [0011] 1 ... diSposable dlaper
lOadﬁflOHQatlancuﬁﬁayofIﬂﬁe nonyesn Fedyic33. .. nonwoven

fabkthCStS;ia 3 habfghéﬁ% l?fllg Ql?(%\‘lng state of fiber before the

3ar Ronwove
drawing processing (i.e., an undrawn state). FIG. 58 is a schematic view

showing 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.



10

15

20

25

30

35

fabric roll, 11 ...rolling-out reel device, 21 ..

heating roller (roller, 5 heater), 2la ... outer
circunferential face, 22°... pressing roller, 24 ..
heating elenent, 31 ... guidge roller, 3la ... outer
circunferential face, 32 ... pressing roller, 40 ...
rﬁ%@ vV . housing, 41 ... gear roll
L139 ege%%Férﬁgwégg%ferentlal face, 41t ... teeth, 43
[0011] 1 g&ﬂrspb@b}ble 43apex, 10U efontChedyntfier, emaixabocﬁ@pe . nonwovern
teeth, 44 ... heating elenent,

abign el AG-9 6 taRd SRsEEndirfy: MEGANPERT ™ g foLL, 3¢ . nonvoven

fabFQt abi onaly dEbl’]’.ﬁQ}w@@Qhﬁgls%vfge, 21 M ng48oiler (roller,
p|n|on stand, 48a ... gear, 48b ... gear, 49a

heatgpiindEéa Agpiter. csmuﬁtflegental facepeli - c@ﬁ@éymg mwiler, 24 ..
ﬁeatdm 8%%%&@ ¢ 1( be é&]?de g%g%e ﬂg'x\” @gtgplcllg%f:&%—%}én‘mal face,
32. rpfésasangSﬁleLe.r, mes@ﬁaﬁgngodiéxerqe,’m .hoguhde 4lo0l.legmr roll,

U|de roller, uide roller, 61 _
O%aq e 18 e Pan a0 5ot 451 1997 b, 498 - outer
CLréﬁ%k@ﬂtlaﬁz face, BRI NGSBCLANN, hSRing o1 @@, MBAl ¥iscending
drawi ng section, S4 ... gear draw ng section, 'S5

and @i.@gpep ngs@%qha@nsmge% rqt@[tppxﬁ@l @Elgé@q m@gharplsm, a7 . . motor,
48 p%irﬂ?@n gtand 3n9¢e, egg 48 Of%,e%pln \g& Splrluﬂfé e%&ﬁonspindle,
point, Vi ..' oc

reference ve
51 cbeﬁtnrﬁmlyb'ral 5del ﬁmat)beltV:ebelt ,C|586unfcmle’mngaztol}_er, 53b .

vel oc ... CIT ntial velocity,.V5 ... 20
Ario S o e Ph Ty s te ek gpunpigps i roller,
57 .Vehosd thr11¥89 58. . g&?ldeCHBi%@nBBm g\iﬁ[:l@CﬁfdMJerCZﬂl rolling-up
rotati onal axis, "C41 ... rotational axi s,
ree)k faiticenalSlaxi $OIEEREOUL FastAenon SR ax.@at@%bsectmﬂr S3 ..

TQLational, AXiS secPidh, 54 POSELE O aiBOMt sect i ROSIE ONcoot
PEESE Bes? Nbgg'gzﬁegarrylng CU? t%e f%dbﬁtfg% TOdlZ] Ay OO
seclligast S¢ herdblirgwiupg swat-tens Bu.lpitdmh, nlderehear My thegin, P1

Scr. tlon t he resent I fication w
P B R P e AEERBAT |7 a i s L DR ALl velociey,
v3 netheduiferept DdUCHeIp A Ly} r gt chabli ecahgeterfriom aelocn:y, V5 ..
nonwoven fabric containing a plurality of typ

cirgipgergntite HoRWBVen f4BYi ¢ havi T iSEeRt+ohg @fﬁa%%w Vo9

cird@idrecth o @e%cgiﬁ'y disect bopsangh-a 1M LKReSS, rotational axis,
direction, the method including: a first drawi ng step

C43 of r@lt@mm@lt el hoMideen dodbiienih aphe | Onyi tudphaliional axis,
d|r on b plyi ension in the | ongitudina
lee%%#%%L ﬁogg §%%%ﬁ§ gramﬁng step of drawing, in
t he Iongltudlnal direction, the 35 nonwoven fabric

been drawn in the first drawing step with a 5

t hat
Bes%lMﬁ’Flﬁl ‘F‘E/ G ERE Y orh8d ORI But er ci rcunferenti al

(002808 Ofafache 061 1@ iPAIfat@krgean 1N hade £ AHpAWhBGescription
bei ng perforned by passing the nonwoven fabric

of tharsaganasgapl betlden WHE TR ePorbS tfat CrBPANE L MAAréw1ngs -
[OO]FEﬁ%& RllBlel&ZIi ey 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 methed 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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of teeth being engaged with one another. 5 [0014] Wth
such a nmethod for producing a stretchable sheet, the
nonwoven fabric that has been drawn in the first )
drawi ng step is further dra with the teeth of the
pair of gear rolls, and therefore a |arger draw ng

pluR MUt cfaib® gbveil tp EBheonevweyepud@dneibhafkce of each of
drawi ng the nonwoven fabric wth only the pair of

a pageat poRt oL AR CEPEIHGHYRYiNeiBE dTESTPES SivHPa iEg1he nonwoven
r .
oo B PR S PLENTO T FEL: LOpis OADL Poceh Bl Bl Bk pryressoy

of taeestr bethmbingaghdetith tniesapridfeer.abl e that a roller

t . drivingl otates while contacti he .nonwoyv.en
toogalihid! Sl St G B PG SRR BRI E o i gomwoven
fabtienghbbdinaledhr @edvronnt higd ikt Reapaig sebpgearfurther drawn

rolls, and in the first drawing step the nonwoven

with 56?!*@%’4{3@ ?;ﬁ; &R FH ﬁégelaé‘nﬁltjiﬁji fraf t&??@@?*’?e_oﬁ‘ pgrger drawing
amo B8 LA N8 l%i@érﬁ €H "‘th%rr%%ub@!en _Y;LQBP% EMaQBxé&Pﬁaé)l@hé noﬁ‘froxfren fabric

gear roll's higher than a circunferential velocity o
with elyothepaiwoh machral et Wydtdrolingt vduidi bgcames possible to

tretchable.sheet,. sin he 20 circunferential .

oro G T T RLo T of (Gear Porresi & e nPGReret it

[o01shelchieuaterBBd ifal pretioginya et rébendaild sfsett, hitt is preferable
nonwoven fabric can be reliably drawn in the

thaf ongi tudi nal direction. [0016] In such a nethod for

predueing 2 $tratehabl e sheelh: 1kt cdfprehgral fondd@in fabric
25 at least one type of fiber of the plurality of .
is propededn i barsersupstrepnatickabl 8heilvag: tadihadt dieaghiion than
type of fi he plurality of types of fibers
theggﬁgnggeE%%hgﬁgﬁé’?%ﬁir t hat undergoes plastic
def onerafiotr witdvian eltengaheononsoed:l efattrhian ishedrawn in the
elongatjon at the elastic limt of the stretchaple .
Londiiarne G vr e QUEK S ot G oG H VaLo0EY Of the pair
of flhietehabla sheetharsiznee réherc RONVWAY ef frhtl CoEOfHai RS ler.
the stretchable fiber, stretchability is granted to

t héVidty seehabretsp@etohased oo Geht 53 h&bfeed beince the
. . et : ' retc I
CLr%uﬁr\g%tz;Lnﬂftbl?g%g?g g‘? otfoghet, a ?,Lr %gugﬁél?g 18k %% g@r_b hgiégrher than

abl e tha e extensible fi
the ics rautfreramphastdlogolyof ehencéllxer,, thadh@wovant feboric can be

cerbhTSLgER a0, BLop e fetolan Ly, gpol  ed Lo the
[0016] In such a method for producing a stretchable 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 elcngation 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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Wth such a nmethod for producing a stretchabl e sheet,
inthe first drawing step the tension is applied to
t he nonwoven fabric and the nonwoven 5 fabric is
drawn. At that time, the nonpwoven fabric is in a
condition being heated by a heater, and also the
extansiibke dhkbeig st atnedahdr drhes AppwoMERo thabbheoten fabric
a thernopl astic ponoIefln fiber. Therefore, the
that Resnepfastacdedpsy yoI"eRER%f i ber becones likely to
undges;go @%@étm& gaf ﬁxngféc%m@ng 5tREEONES d 888ed | Kﬁ'ﬁhe First
to breaﬁ uring draw ng. a’result, unintende
WNngﬂmﬁﬁﬁmﬁtem@umnnmgmﬁma@ﬂnthedgewwwmaﬁﬁmm@h@m®hh©fmnwaveﬂ
t.he. t ension eff tlvel v
Tab%ﬁ%hs ﬁ%?ho%thaQ%ﬁo (c ﬁngméyggﬁiﬁa%ﬁe ee%ékdéghonbelng
heattgcEb et akleer) hall alBe tskreafrehabbe: Fiber cbﬁta&med in the nonwoven
t her nopl asti c_ el astoner fi per hawngh 15 hi
Pt

fabiie 1§ AGPEETAR L aTaR RHS Ot RerhbpPast i %P(ﬂeefﬁgﬁ fheggpplastic
pol;)@ltetflﬁu@ﬂb@r et hedsf o v produci N gst ?@EQB@@' &heekion, and

even if the nonwoven fabric in a heated state is
bec@m\heﬁa e i EotbxRadnichying eprawist etP@h@br’fE'ﬁlﬁ%rl ginintended

breaka e yt er & oth gvé? %hb%lét cﬁ%%@agégl %%eghé)q:ensa_on can

str descrlptlonl
be @M@Mﬁdedl@qhﬂmmmf%mce the 20 stretchable flber

contributes to expression, of stretch
[00%ftlavit g f“etéo?)F@FWQBP%“E%%FW?E%% el b naggrerable

that S smaller in the stretchable fiber for the

expression of stretchability. In this respect, as
Fentstomedhabby € 1behel st 7 etlEhapPeast berelipstaner fiber having a

: t I h
e
f [ bréarth Fheir afmfehoobsien plvelinct e aexteaffsﬂbalbéefaskmt,l gven if the
to. a, eratur

nom S EenSTBI S FTbar R bE BF Bt FEGAPAl A "t RETFF ing step

stréicdMongi 6§ e, rellhen sy @@taﬁh@cbk:e tHebef rdtsngenersakky Ha%&ﬁl on such
I|kel¥ to readily undergo the plastic deformt.ion.

strefohesiefibeRe Pl %@faz&e SEARELOR 6O FHE-CSCr R abl %mce the
strg’dck?l%%lésf§b@pr&§§%qbﬁﬂgs st eémlsllbhyofBth&éﬁaﬂ@w after

ranted to the stretchable sheet. [0019] In such
drammqqoﬁt ﬁsrpm@dabmghats?theepéhafbicedsﬁematuqn is Smaller in the

str%qga%é%?ﬁg)e rt o%tt ! he raélerlgf es?::r U li nﬁ,fl Vﬁ giﬁlgﬁé:espect,

ep Pact J
as ﬂdﬁ@lﬁﬁ@c\i\@\kﬁﬂef aibfel @zr@ﬁcf\é&ﬂé Sucdr asn'etflfiﬁﬂ:nfo@ﬂastlc elastomer
produci ng a stretchabl e sheet, in the second

£1b45 H0F Ty PSE Gp DL R T BRVBREAPP ABE (0o Emﬂw%aﬁélﬁéfqiyolef in

findf, 98ed@bl8 | Byen 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 underge the plastic deformation. As a result, the plastic
deformation of the stretchable fiber is suppressed and stretchabillity
is reliably granted to the stretchable sheet.
[0019] Tn 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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a state of being heated by a heater provided in the
pair of gear rolls. Therefore, due to this heating,
the extensible fiber that is the thernoplastic

pol yol efin fiber beconmes likely to undergo the plastic
5 deformation, and becones less |likely to break during

draﬂrr%v\%@&p rHae E@Ik:’(yovenu @hl@fﬁf‘ q%ddpzﬁa%@@ggh@fpatﬂ%eoﬁ GVeRils in
fabric during drawing by the pair 0f gear rolls can

a slggeedf é@nmemqﬂtpeﬁebmﬂ é@lat@omoylcﬂ@d suichhe peetrholl dfegr rolls.
The AMUCT Nga 8l LRLEhaRle shecty | L ls MgLerable &c is cthe
I n a COO I nNg € nonwoven

ude ing step”of coo
thefralpt ket {hatoRasebeent eawberomed He ke@gond whidargag the plastic

step., Wth such a tho for producing a, stretchable
def%@étmnsuaﬁ’éeb?%ﬂes 3&-}%@1‘%\% R %P a‘éb%‘?ed%erebyf

unlr?cfén@éddﬁ@é/z\ﬁ}@%@ Br the seapsskdrram-ng astien, dk&@lr@ &3t kBe pair

defornmation of the stretchable fiber after draw ng can
of gERrhEceiT et b@l@fsamgﬁééze@reweds aresult,

[002%%] ﬁ} &@f}g‘ﬁgﬁp{?& %O£ gl%%l%c‘iﬁo és Egg%%bg L%?eﬁ%t' raa,eg Egggg?erable

n su
to istdletlehabl e sheet, |t is preferable that in the

cool ing ste DSI of t he no ven fabric js

fiePeadsd hoP CoRTLNe WBnSTU GPatidd  Hrendf pagn draun in
the(yé@Whagdﬁﬁ@@@-g%éﬁ such a nmethod for producing a

stretchabl e sheet, since the tension of the nonwven

f alftite PeCliecFeated TaF PRedEdidld AgSEEhabhe Sppeist Sénce the
nomg%fe ur f;a.%n 19f£:fu.lcpngt§ refehable. £ gﬁraw?xg& & 98 CRArawing

|y suppresse as a result,
stemst tet @Ehabtiqz t:lyfosnégﬁam el the si2Btthebst febehalilterstreting can

re, rel.iabl OO 2] such_a method for produci.ng._a..
be FRPEr LN SUbREET o 1 21E B rEaiie SUHAL T hey 15 FElisbly
grarﬁ:@aﬂ t@gtrsd eﬂrbh@hml’@/\@héﬁtfabfl C ls sucked by a belt
plurality of suctjon holes formed thereon that
iOO%HVTéﬂsSW %%F%%%@F FEREEC1TS0E Gtrebti B Hifelir it 15 preferable
thatt ransported in the predetermned direction, and the
nonwoven fabric is cooled by the air sucked t hr ough
ithéhsucrdiomg hotedhahitesise n§ theansported fbprifels decreased

R N T

sucketl bycit herbehdqd mandpibenefor e btret3habldenstest, since the
cendlEcessaLy 1o apply g large tension Lo the nomwaven . ..
plastic deformaticon of the stretchable fiber after drawing can be further
effectively suppressed, and as a result, stretchability is granted to
the stretchable shest more reliably.
[0022] In such a method for producing & stretchable sheet, it is preferable
that

in the ceooling 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 transported while being sucked by the belt, and therefore it

is not necessary to apply a large tensicon to the nonwoven fabric for stable
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transportation. Accordingly, it is possible to reduce

the tension that acts on the nonwoven fabric in the

cooling step to approxi mately zero. Thus, the plastic

deformation of the stretchakle fiber after draw ng can

be further effectively suppressed, and as a result

i 1.S41 anted.t g t ;

L e bl T S00TE Al Co. LR iee the ‘momnaven Fabr e et
actd oncolot ednwbren thebracrif ¢hesoekiing stée twoappyeninately zero.

fabric-.to. the belt. there.is no need to._p [ .
Tag bR Ebb LG IR e A e Lo o AP P o T ing can
be Appacat ysfeaiveeysempbidsised, 404 [B3024]resat Metdwdthhbt 1ity is

Manuf acturi ng Stretchabl e Sheet 3a, of the Present
IraTERslodP netft SE@tQ@W@o@E@?%tWeEfﬁiéﬁ%Yon of "Drawi ng

100231006851 it egardhngrdrheaMeihod 2fl Breduci g air for sucking
Stretchabl e Sheet 3a >> First, an abbrevi ated .
the axpiceat fahriofto e belitaviimyeproeesstdge prosidegartiagcooling

t he et hod cing. the str e. sheet
devisty il Moo R kst ond AbPre A tash g6 aibl Tied.
material for the stretchable sheet 3a is a
caommi ngl ed-type nonwoven fabric 3 which_ is produced b
[0034 Ienai %th%i% Lkt e BFE e P E AR d RS é}lii%%’g@aeog i %@‘r Present
Fnbdmeett=Spinning or the like. Here, the "extensible
fiber" means a fiber that undergoes plastic 20
<< AgbteyrtscoRsmiaratann elfongetyiiow sShetdseringfaredereing the Method
' I Lcr. ldymt of the stretchable
ot %O%grg%# ﬁg’r]c()rt%tﬁgbgg\/\%?ed%@éh 3‘%‘:ain;nbe said that the
extEnsitbl enf eberevistadf eherandtdabtncan sbestdmvwiald yprocessing”

non-el astically-extend and the stretchable fiber is a.
reafiREE Drbr et AdtIEArLYS oHtorar cCr 00 ShEhbvia 1Y wiven.
[ooZgherHr asediedns Amtikog Laea kgt bherdar €sert rdbchable sheet

enbodi nent, since the nonwoven fabric 3 is heated

33 iguf GG Rel e AWPRQPOTITERS STIG Cad HESET | Bt Bersiw, b blending
an ekPer lea§£k%é3f RRY ﬁg\%}gét%hgbbg eib8r USRLHe1@8pti Bfing or the like.
extensi bl e t1 ber, Ile a thernopl astic el astoner
Herd,i bgre whixdlenhalsle af thegifermanelst inglgoimttiianndeggoes plastic
thernopl astic |yaolefin_ fiber i ed s..th .
aer P BLTRRETh ) BRPER Gk G P bl B i AL Mg e oot ic
limitthef rpl asté-rpeliyotiefrn firbechénelude, at sindleeshidethat the
such_as _gol ypr ogyl ene fiber or polyester fi bfr, anaia
SXTLRPUGALESF itHet T Th- sHEa b ROt & ISt CPlT 8 dohsistlg —extend
and ¥hePQl YPraRyhene; hor iROLYester .chHpWeYere] 4t 1Bl ey-d:hend.
si ngl e pol ypropylene fiber (hereinafter referred to
[0026d HpwePPrf | Bar "Dhel Prupsedtias etes] Arserdi@vantyt eshaf present

erbdd1fiehfl L8 dNGLIORL ARG @LASIOMPr: J HREELNGLIUAG) Fne 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 polyoclefin 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, in 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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a pol yurethane fiber. In here, the polyurethane fiber
is used. -These PP fiber and pol yurethane fiber are

bl ended at,” for exanple, a weight ratio of 50:50.
[0029] The nethods for produgcing the nonwoven fabric 3
include a 5 spunbondi ng nethod (a nethod in which

a pdivReEshaie dipkned Ihoh@lﬂae @ﬁ@t;btelryuxl@maﬁéffﬂ@&dmmsed These
t hrough direct spinnin chem cal - bondi ng net hod

PP figerefhdddlaunRt e s |fﬁg?§ HFe ql@nﬁ%@ dthr dagheBowdieng® welght
aggthier with an adhesive resin applied thereto)

ratﬁg%fvgg I'n here, the spunbonding nethod is being

[00afgethe Ahestﬂ),odtshefdlagbzs:»dmeﬁggt toe fridpgovei afebeic of timelude a

0 n fabr IS, de d dependin n_t he
oo Bl PR e 1T BB GRS G-t R SE78: ERAbIe SHast 38, 21other
by é@@hﬁeu@fﬁdmgnthﬁs@gh gk peer thenstxet chabh esrsheet- kaﬁldmg method

used for a fastening nmenber of the disposable diaper

{a neghpe %%ﬁ@ﬁédfl%ﬁ%ﬁa% helasst $brovde h%@.l@gm%megﬁmtéer with
an a%@%sl@e S(lg/ %11%@dt}t1£5%€d berﬂﬂ}e%@t efn h%&et h@ieP E%mbondlng

ber and pol yur et hane flber i's set fo 10 to
metm;@ [L@G%l]ngAndedbyAbscp,f dil’f‘m hgﬂsﬁer@dghw Yy fpbece@mrr@ge@nof the
nononepﬁg e \A%C%chef*%gﬁrrn %eds dgge%élcriggg% yrequtj_ﬁea sepse%%%ications
of t5¢ ketehabdie «sheet: 3g. h{H RO, H &See 4Auadfwlti4<8 saﬁ:étchable sheet
expl anat ory di agrans of a mechani smin which th

3a 1§t‘v¥5@?cﬁ9§bﬁﬁ FREVCHNBREIEssel tha HRROH - ﬂ@aii%éé‘@s%&astemd

aro@ﬂ%msozock@ E?‘:%rl%mé@%\ﬂ@§§@: ’&@@g @l/endatd PRe CUFYLdiameter
of the nonwoven fabric 3. [0 When a tension

of lieePBi hfarepnd| ol yueshaod ifJéDEa"sla s¢pad )10| soappl iHed -
the en f [ -
[00 e 5 (5| r%\g?ﬁa%{éln%?{%g d%a%%{;zﬁ@oyej?ﬁ%@t te %aga]l)}éwoqen fabric
3, sfch:bédihabsﬂmydﬁ eixpr@méd)llm tie ndhawidarg faprocessbngs o become
an undk?%:\)/}g:S E n fabric 3, the | oad-el ongation
the §hr§ec R dn FIG 4A is obtained during such
[o0FNawicag PL QeeSsE Nde ePRGidiceal hdaglthe obtakBeHanism in which
| oad- el ongation curve includes a hysteresis in which

the (Heeteadbuhider ishexsapesad oigdtitoArPY i reuRICGRIFEANEheand each
d1adrSASLAG,s 't%e %;E%O%]H%%nggptaﬁw’e@n@%me%ﬁ%a&m 3.

el ng appli n the case ere
(00324 n&icare tens&mml (ferkeqagaitenabiler reherdrd@ing ng & 3Dcad”) is applied

o BERPTCTE Grani: *F ForhorC o GurE bt TRE Ronust gy ¥orethane

fibdrgbih Lol ist £t hestahaldl Sifghkt] cianblyer | wpekastm G:he drawing
modul us fromthe origin POto an inflection point
PLOGERSERG, O 48, WHBT@\e FONYHESD dalh ™ 8pf dI §1'S ﬁ@@@a@%@qaﬁlan curve

as Skbaiantiakky Q?-iaqrs' ColiVea T Thgongent Qﬁ:a‘%llﬁgg@}rlo@@sung
exceeds the inflection point P1. Amd normal |y, by

Spectifiécekpy esseorbofineti sodcbwlehastian vodue usiolange Rhysteresis

in wth:i,ch Ekgeetl%ra]l blllll'l(ljetﬂy the same eleongation is lower when the tension

is being released than when the tension is being applied.

[0033] And, in the case where the tension is appliedagain after the drawing
processing, the load-elongation curve as shown in FIG. 4B will be drawn.
Further described, the nonwoven fabric 3 stretches at a significantly
low elastic modulus from the origin PO to an inflection peint PL in FIG.
4B. However, the load rapidly increases in a substantially guadric curve
form, once the elongation exceeds the inflection peint P1. And normally,

by the expression of this low elastic modulus range R, the stretchability
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10 is considered to have been devel oped in the

nonwoven fabric 3 by the drawing processing. And an

el ongation anount D fromthe origin PO in an unl oaded

state to the inflection poi Pl is defined as a

"devel oped stretch anount . 5 [0034] Incidentally,

is cbhe J8asen H)cfvetE@en"@eﬁ}@l\’)ﬁ@dfl%t%rh'e%o%w%ﬁréﬁtf‘éﬁkﬂg 33y tlf?e drawing

significantly low elastic nodulus fromthe origin
proaegsthe. i nhh@erisgngpol en apguif Beﬁromi‘éﬁedwwmgm in an unloaded
stat%r {')c? €gra llgglggpl&e%gﬁ%ﬂ Q%dde%singgla%\’\é “d{ax@% %getsd% amount

sChemati ¢ vi ew's OMAng a’'state

D”. the drawi ng processing (i.e., an undrawn state). FI G

5B is. natlc view 10 a state of fjber ,
[Ooﬁﬁrﬁnﬁég’?ﬂ%a Yaw-ig W@@s%? g@‘“’o"%rfnaﬁﬁm %é&ﬁrﬁéfhmg at
a signtFGandGyl §ovﬁe§§@&@ﬁb@u%§%§rﬁ‘@%%1@1ﬁtm @c0fnd ERelection

after the drawi ng processing (i.e., after unloading)
point Rét @f*wrattha gererdl PHPARTRIMS gANtPstemdalped as below.

[003%ﬁ ?yurethgggggﬂ%g¥gg§w &WQF§€§%ﬁ§bIeg?dggggéggfore the

drawmnggﬁ%cbsbemgas eheamEHekE@nsﬁhke fi 6. bed ng a schematic view

connected in ralle own in FIG B5A 0036] In
Showlfig' 8,88 hétfe %llﬂ%rd%‘ijcﬁl ONWGVERY RhPTeS % ‘{s%o(\?m i during
loadih&p) . SAIGL S awnschidigitpel yilhethane o & RebitaWhi €Rbés after the
the stretchabl e fiber, undergoes el'astic deformati on.

drawipEeveicesasng Howe- i REFPGLINERadiNe -PRIFTRERAL ApipRFalsnininum
unitl Q&@@u‘%‘é%&ls%ﬁth@%c% %Q%?on%}o%ﬁ%a'r}]o%c% cgﬁeoee{néééi&i as, the

I's 20 snal han that of the stretchab
polyﬂwbéhananwﬁhegoes phas$ﬁnaﬁ$§ﬁb&aailbﬁr catl ahe PP fiber as the
|ve ear st age,and the. PP fiher
e R P, BT A e BT ineron L A SPaPRETS, S o™
[003Bhant ensiRel sheel easethdwhhhsuat@herabas: shemmei An FIG. 5A

FIG 5C, the _pol yurethane fiber sjnply ceases to be
is Qﬂ%¥§F|G§ﬁI§KQ§PBﬁEEﬁQ%if%h?fotH@%cﬁoﬁésthﬁhétﬁﬁFgﬁable fiber,

unde'r%ﬂ@& B1LbereafrdeLuEBs. t @cdevsubst anbik h ¥ 1kNensam pe fiver,
| éngt h before applying the tensi on. However, the

whwﬁﬂomltheeﬁgt:m@fbhehélm fihbee ¢lorekréhgatasd tby @Lh@stlc limit is

sna 0N P ESEL el NOAY 00 B0 bgs BToL beLigcomation

at a&gﬁ@@r@@;ﬁ@ﬁymﬁmmpw&mgéa@mdﬁf@ Pm&hbehassumdeggnaEh@hplastic
drawi ng process , the no moven fabric resists the

defosFebtve O gﬁr WWYFF tHe EELPRct YorAaET ol §f11S state,

as siidig: POkYdr ethane JoiReretiidd rithe slack R0 Bf ctB8tically
PP fiber is fuIIy extended so as to be stretched over

elonghge@ént ilfe 2@t hvatisr eofhe TheEet orenglls dhewaef n HetErns  to
subs%gntq{@e’; %@gﬁ%&fegggéﬁec%oré ag{ﬁytlgﬂg&%o%te%%}m_ogs SFhowever, the
totaﬂnlfﬁt@h 5D, Jﬁed’m fheepdisnelatgatlsicchytiee amount of the plastic
elongation and the PP fiber becomes slack.

[0037] And, if the tension is applied again te 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 therecf. 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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35 above-nentioned slack in the PP fiber is gone and
the PP fiber is stretched 11 over the entire length
thereof, the elastic-plastic deformation of the PP
fiber also starts to resist;the tension. Accordingly,
t he tension required to extend the nonwoven fabric 3

oved @Rk Myt ilacK cheemmd hate PO c-ghadt ics detBRPOIIH of the
at which the slack in the PP fiber di sappears is the 5

PP ﬁlﬁlerifeéﬁ%rﬁtﬁétﬁtt@qusﬁsi:l Be 4BnsifAl - bdseqrehnghe the tensmn
reac:_{uﬂ~ ooe;)!;t%pﬁ tgll Vrﬁ)@lwégen %@Erlég 1:%%9% Jﬂcjl::é&%e ﬁrcm'i H@at point.
oad- el ongati on curve after the mfng processing Is
Thatscilsh thrapeife atonwovenhktabrdak 3n|‘%§1fistPPefﬁ:lreeﬁ dasappears is the
rewe

.I i ul h f
e GEUESTELY o1 ] 381 oS L LS ANLLESLION civen 2o

far,eX%ceeibing tnhEIGndeQCE:h@nlMi—@U_ongaticﬂCldﬂi&ﬂbabfﬁler ithe drawing
goes 10 without saying that when the tension is
ProGegrang dd WMAhiink hee PARYeVR FRlomMC Ehé Drigdichepat &n eferemely

low 'e@gt.%@fé 'm%ﬁu?@é NP1, tﬂéaﬂﬁﬂ’ect\%ohhﬂ)&ﬁ@@lr aaﬁﬁf—‘tﬁe Ofad rapidly

devel oped stretch anount the [0ad-el ongation
:anwwe af¢gbsxanedald yhe naéksctkﬁamkpcallrrtn@l 1 héﬂClden‘Cally, it goes
oad- el.ong e duri oadi

. ti cur, n
w1th&>§’% saawdmrge%bartnghia% ﬁet%r%sl’lgol nl%ﬁelfgs?% gﬁm nche range R from
the bRehdemoatd nel Inf he-tdehi miﬂmﬁlpfneﬁﬂ'@e&yafmmth@mge R of
"devel oped stretch amount D', the "devel oped stretch

the anpigieloPechastdef Fhed 8 he " el ond&fi ohCaNDUI BT PBm curve

subs&@ﬁt@éll% B0 4 Ba&@%lbﬂ@‘; l-eatiQn- QQbﬁﬁaﬁ%m WQUIng loading
based on the above descri ptl on, the position of the

ShOWnnﬂhetﬂﬁoﬂBpth@ REUTRBVES Hrdr CheEihridia t he origin PO

[ OOB%ﬁ Itnlg?tdélll@aclkl ﬁtx hc%epgeit J_I[ﬁ.g f éf" [th% h§f %,%mggk%% é:leveloped

ocessing g vs™ ar ger. ar ger
stresbackm¢unt ohe ﬁﬂé Pdéeelogddestam@nh'amSuhtmD” degeti@pecd as the
stretch ampu Furthernore, . a.draw ng anmount .
Lo ek SR PR TAAD TG ST BRadOr o et Bl Hovever,
basddNgh eaSLahd-Fe @ég§fl§ﬂldnn0a%§§@skhﬁo§kﬁ&khé'1dfh@c£¥hn point P1
fiber. Consequently, in order to increase the stretch

movegnbuFith éé%ltélﬁe@rir%ft RE 2% rEechbbt'e 125t kh&dt T iafter the
| a n

o TRt . L RS A GBI Sl s

the ?&fj&mmomef bairg‘mmﬂ‘ ot Udew@lc@edmabh emShEEﬁD”Ba Brthermore,

6 is ayout r oduct ne of
2 drgyr iy CRSPE St T30 240 S hoRE EHE SRsRIgipBMesss to be
incriebped as yirewedofmethe Sidel{acen tHy sp MreduCtd®iequently,
line inplenents a continuous production nethod, in

in offPERQ HECT AROIRMGVENS FEBIAC 30|y & RaYelRAd i the stretchable

roce t
onod SES3880 AR E Tl S AR it 0 LB

fabrgenBi nudins! yrpv oducecthesstget chabl e sheet 3a, and
i ncl udes si x sections

[0039] << Method for Manufacturing 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 a material 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 31 to S$6.
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35 fromSi to S6. 12 [0040] Specifically, (1) a

rolling-out section Si in which the nonwoven fabric 3

is delivered in the continuous-sheet form al ong the

flow direction of the produstion line after rolling

out froma nonwoven fabric roll 3r (the nonwoven
[oodoalirce 181 agl iy, Mt prd @bl ohd-efhtupedticd EOlin HREBY  tHe2honwoven

a 5 heating section S2 in which the delivered nonwoven

fabméno} e agligenrsatietie AR T @ sPnaN ARl EUT ALeHEtRG bipy direction

of t%r@ss oﬁ?’ﬁm% REEL %@@iﬂ% AR ARG, SeCd R enSBal i $o11 3r

cor ponstoasectmntha carries out a "first
(th&jmawngerstf@prid A ashe CRACNMS)L irnlivkd olp tlheatew@ dwring, (2) a
ied in w direction to the NnoNWo f abr
i R e e R e e N R

whilkOod ey Aenwbenndé embwm&etsl@kt,am argﬁdélmnmaeﬁw Mrav(rﬂ")g Bection
43 gear drawi ng section S4 (this corresponds_ t

(SBET ICORTERRAN Al ? Pe¥eFu e et did S Ak Ag %ltréﬁ drgpng step”

in th@ecﬁﬂ&\!swsinm%ﬂeﬂl olk %Bﬁsp&elﬂs%ﬁ@ﬁédylﬂr@w £R9RURNRRE o to
fabric 3'is further drawn in the flow direction by

the phevgesr felotls 3411haé;ndaa3)ee(15)efazedc‘@@Irlaﬁgeslé@t Lgmogmture, and
the glco%ci‘?’\{é:no%é efc,pog:js ?ﬁe@%%ﬁvgﬁfngrq_ rl X %u&reﬂdljr% section

nonvvoven
(fiabs bérﬁeéﬁcﬁi\m thya skheigeanat @jalmléa oalﬂda ﬂé’;ed:@d:@ﬂdu&dmg step”

a rolli section . S6 jn which t
in %ﬁ&%@ﬁ%ﬁ%ﬁ O ot 5Eh U Sk H BT e bt eRZoTic 3 19
furth@lr gz inl shd Hilb@daupdnca ﬁﬁlﬂhef oelYy f0041kAnghd 43, (5) a
W th such production nethod, e nonwoven fabric 3 is

cooldggpperimmani I(yhae ST BRISPRANEh et ensieehlapptiadd cprife out a
veodifY! Q{é‘b’ﬂ X.DdE %%IM%?CE_ﬁ %1%% Eﬁé q{orﬁ%&gefgxgﬁ\%@gdrawn by

processing int ear draw ng section
the \geadsroztllﬂ.seéhoaw@\llénl:ﬁ ackamleds dimat{chas héénngrawsemtlan S6 in

iy BF e CaEror S3oTE HurCHer U du By 1  Gebr Foreric 3

is rdliandud3f copsuctygr.awn state. Ther efore 25 it
becones possible to %I ve the nonwoven fabric 3 a

[00434 A\idmg “ivBurfachh BEoCRst i ¢ gerthtdtan e “REWYRG dfbant 5 1s
prelQhXSQrm XlrQ\VH t\ﬂ%hg@?@f téﬁgié‘n %%Eﬁfgd 1?’13t}’1é" ptrgﬁrgﬁ?&[z:y drawing

draw ng section S4, by an anoun the prelimnary
sectdpav\ﬁ%hgarloAstca nhesdmwmq pbecwqo@ssﬁm geto Praxdugesection

et chabl] e eet 3a that ex r | a
StRet AR 300] D043 “Eath-Bl ot he. ERctltng Gt £ b =
precﬁ@eamm&fméwbﬁ@ DHeluow. iNotie: tphrammhearyf Kewrthd eeddtapn 33 is
of the production line is the_sane as the | ongitudinal

furt@ppéﬂgﬁwaﬁyd:fhet HEMommveEn2 1487 ifecn spphdpawn state.  Therefore,
it b%@@r%éé" yRus: sheet, 59&%“1:1’1@' SthwovikRerwdtchzdi reatt 99 Blount that

the nonwoven fabric 3 orthogonal to the |ongitudinal

is larger than the drawing amount given only by the gear rolls 41 and
43 in the gear drawing section 34, by an amount of the preliminary drawing.
As a result, it becomes possible to produce the stretchable sheet 3a that
expresses a large stretch amount.

[0042] Fach of the sections 51 to §6 are described below. Note that the
flow direction of the producticon line is the same as the longitudinal
direction of the nonwoven fabric 3 in the continucus-sheet form. Alsc,
the width direction of the nonwoven fabric 3 orthogonal to the longitudinal

direction of the nonwoven fabric 3 (direction penetrating the sheet face

in FIG. 6) is simply referred to as a “width direction”.
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direction of the nonwoven fabric 3 (direction
penetrating the sheet face 35 in FIG 6) -is sinply
referred to as a "width direction". 13 [0043] (1)
Rol i ng-out Section S1 The {glling-out section Si is
provided with a rolling-out reel device 11. The

[ooqmqnmgvgaaifﬁqu@trgéétﬁﬂh|s§ attached to this
rolllnf out reel device 11 andthe nonwoven fabric

Toe relHewout, sedorne FoPred ot Wst%@nwgr%h@% device
11. '§hgerlldn\€o%rv§g f&ﬂl@erggﬂt AuQus: sheely Lar mio fAFIQ_lH -out reel
heati ng section the downstreamside in the flow
devumeréétamwﬁmse@nwn@pmafqmm@deﬁex$nnniieﬂe©etenﬁéi¢é@o@piyed out
he t t, veIOC|t ansport
oGPl e a1 HF 8 R e HLRRG For pgt 9 e neating
sect(iear sespandhagdbens rekal sege and-ke "feat &flrecltlilozﬁhesett:s_ng a
CLAI M5) are disposed as heaters for heatin
Pre%ﬁ%ﬁ%%d f F6EFESNE | FethRet heatilng2$ectifontSHd etThéfelOCltY of
woyen.fabric 3 is sequentially forwarded in the
contlnuous sheet formfromthe heating roller 21 on
[0044jel2) uﬁsﬁtmn%pdeom 4 he flow di rectl on to the
$eat ro' 'r%he%% Ehgrre%pggﬁmg ‘Sr_loqeielrn %;JFC? “heater”
ar red e|n seque t
in tae Sagnﬁpeaﬁ@<ﬁf@baédauiQEaﬁer$umﬁehéﬂﬂmny tﬁae&xﬁ&aeoffabrlc
each heatln% %roller 1. Wile the nopwov.en fabric 3

3 i ghttadestih EPncPlount & eWTFEN SN | 5odst 2 1a 1ot SFHegetially

forv2@akEnGg, £8t | ehsiRloud BRcBORWRVEN - Jablkd GedtiSgheatied 21 on the
at each outer circunferential face 2la. Note that the

upstyeaovede fdbrile 2008 dsredoad tat thhi Reatiage TPALBF déF on the
downtr?g)%tggﬁ sg]'al% B{ %ﬁga%l%wogligﬁl%%mm]%% b\%ﬁ% s%qgeﬁﬁatlll%/ wrapped

I'mnary draw ng section
in a@eSesslua”mdonlatjﬁrat POOAS ciThenfountheat favg Q@hl@f&azll heating

di ose fro t he str m.si.de to downstr.e
rollgy O T BCr B LS e HGSER T T S Cnferential
facest @@ia of25h@yélrr&rmﬁgl rdIody-shay)j net henwane ShbUtE W s heated
Each heating roller 21 has the orientation of

a
at epghafiloiiari Axisiecertari gié@ with PRES vildtth tap regricaRn fabric

3 lsaﬂga@@& Etdﬁllﬁ/é %%la&erﬂii af.esrato td}%vé%@ark%ﬁgf &f ed?fe' abnwoven
velocity V. Driving torque for each heating rol

fabr2t Bsindike meb:tut ek lamd nsup plheedng f seorpiand? 3 v Whgmdweriescrlbed

1areSource, for exanple, a single notor (not shown). 30
*fhat is, the driving torque is inputted to each of the

[004BQuheheaid REat0ld esBledl2Vid spos@PEroprirat @pstream side to the
endl ess-bel t. power transport unit or the |ike

dOWIShERAY Préviidedifi £hOE %Jcﬁqcéﬁoflo?ﬁ%da???ttfhéollrﬁfgoi“t%nﬂ steel

cylidRrePdl e3sybelting the same structure. Each heating roller 21 has
the orientation of a rotational axis C21 aligned with the width directioen,
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 torgue 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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extended around this pulley or the like. Also the
circunferential velocity V2 of-the heating roller 21
is controlled so as to be substantially 35 the sane
vel ocity as the above-descriped reference velocity V1.
14 Accordingly, in the heating section S2, a

Accdx@ndil iy 0Anithematt abned i bn 8, Cheotdie: itbanisd @i appineddin which
to the nonwoven fabric 3 is kept as small as possible

the EAN31eHAGRl 19 WAi R RHEWERWOVEH f ABFI 5 88esanétas possible
in a?‘lr%‘ﬁﬁe 19048kn! psd de,8AGH healiiRgar ghd emtls1acheat i ng
el emént 24 for heating 5 the outer circunferentia
[004‘660@52113 tdar debting eriedded!, ‘Ehéeta*em@heuleet %t fofreheating
er Gire e 21 ] y
the aa Et@ﬁ‘é”‘t‘]ﬂf re#?ea%‘.i %‘C@\% uéh o th%’d ﬁglg’%uggeg‘pa SReAfTperature
at taé ouBE | rthef drangeh 1 trepeXiat 18 ed pisttdiebpatignsting the heating
ircunferential_ face 21a is, determ ned de en g

din
Vah?el Peree EBRELTE Bt FHG T 1he Wonoveht ?Jé%e?‘% [ Eaﬂr}f e outer
cirdhi@etargel: tfgg@@ﬁﬁti’s[ @et@rr&ﬂedbéé%% Odin tfﬁ%eﬁ?'ddn@gltutlng
poi nt of the thernoplastic polyolefin fiber, which has
the tivawpbpwerfamesliri hg k}:@@wﬁﬁllro fm épp@%fprﬁea@@rﬁéwp%rla Geé based
a . fo k| tie
on hlé}r }éneﬂff’l r#gj%tlﬂ ?%gcrhr?og gprl%@t_%igy%?i le gbgféeﬂl thgch has
the PBwél b@rltm@@dlautgetto taanwmiptmeteftdmpereut:e@ thaturfaegual to
la is. set t r exang 80 degrees. ,The enbe d| g .
% iTHAT 182 W%lﬁgap Wt el eRent sS4 PENSet i plastic

polmbmnsjs/m&t RCeHmmer vkt h tesSpeehet teniheat @tatdonak outer
axis C21 so that the outer circunferential face 21la

surfgfcet hea hdatth§or ofdepxarris @\@efﬁqfq/rq%at ethegapedgygy position
t I I c re ' .
of tﬁﬁ Héa%ﬁﬁﬁ&ﬁg%ﬁﬁ BNCEs SEPQ_L Q 01!1@ bgsﬁgﬁtfgfﬁi‘/me% with respect

inserting t fie “su
to ﬁmgrxshaaﬁamaheatl$u£2ﬂ enedMﬂ2¢halongpituarmuméer@mtﬂal face 2la

of tﬁétlﬁﬁ &%&ﬁtfclf f,lgat é%s% elhcégg?cgroa%ff it:}rllefe §t“E55FF)%e dlrchzm erence

ther@a€h heahdng é@.h@&eﬂ:hroh@ﬂ‘lﬂ&lebxﬂér ihBerpomyweyenubstantially
fabric 3 heated in the heating section S2 as

bar-gh3BPe HEd tabe Ve e del) 96PRA 16 THE PPBRT miar §i rection, with

the %ﬁ%ﬁ%é%@ eﬁro%?grpﬂeae mast&ﬁntgh@lg@mg &%@Qb?érda% Bis co1,
ow direction by the heating roller 25 21 that

is ﬁogrmat:iesn atachhkegt reuneélentdlal veI OCI ty V2. [0048] (3)
[004gﬁ%dm Qﬁég?o%w%W%gf%gtl hgg’ é %hp][ﬁ d!('?ar Cetcta_on 82 as

awimng-s ion ensron it e
desdrsbappliced 1o dehevaoanmvethd @béﬂm&aﬂ}aﬂrmgjeeﬂtlon 33 that

heated in the heatin sectjon S2 so
is 9By ePP i NAEH G r WS RE Fomviown OF 58T 07 b%%ﬂ%.%%g roller

21 t3Q¢t Bbsyprehkmnarsys dravk Athi 517 ebebe £d, b .as
"prelimnary drawi ng". [0049]This prelimnary draw ng

[0048d (For Pos i "Ry olEh Sut BRAllehes3

Intheoreliminary drawing section S3, the tension inthe flowdirection
is applied teo 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 is performed through setting the
circumferential velocity V2 of the heating roller 21 disposed on the most
downstream side of the heating section 82, and a circumferential velocity
V4 of the gear rolls 41 and 43 of the gear drawing section 54 that is

described later. Specifically, in order to grant the tension for the
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circunferential velocity V2 of the heating roller 21
di sposed on the nbst -downstream side of the heating
section S2, and a circunferential velocity V4 of the
gear rolls 41 and 43 of the;gear draw ng section $4

that is 35 described later. Specifically, in order to

predgrdnbri heralvengiontk®hohhevdd rapret BN f1af Yatdf@WBlot Dty of the
t he nonwoven fabric 3, the target velocity of the

cir@IiegRreFEniieaPCvel 9d Py V2B GeaEhEcheart 8PRsi 1 sangt higher
tharftBnd %nfgét Qéﬂ&%t\y +@ ahe Lhe-targel v 8l Qeh by of vb Q)% the heating
rentia e 21

circu ocity V2 of the heating Toll
rolleyr &@h bmmrmrmocut reespeapdmbingota addeaw ratio Wpdescrlbed below.

For de%%é eFCLd} ll; eitaygg%?lecxangl @he th%cﬁm%giet t\é%homltélczt%y Vi is

set ttbeMLE armes el eerdar @felb@ﬂ:;ﬁ bECtHd erentri®drevel atitalocity V2.
0050] Note that in the present enbodi nent, a o
Ioowwer B3 ein 3D e UERIRY I IPRET nGndisvEh TP hbS 13l qroguiding

the AoSRALS fghveen-4 Q%pggélber:ﬁjeeleﬁ +fAd yanrd r@@lé 3l@n%p£§§§jdlsposed
bet ween the nobst downstream heating roller 21 and

bet\»@@alr thoost 4dovensd ré@n 4®atAsgaraldsyl 21 efhdt h@e r@@ﬁmlriis 41 and
fgg rie % ol%gt Bgtgg\ﬁea}lr %gb z_é% %@Hﬁdwra 01§I‘}d ﬁme guide

apreeermne rec ron o
rollitde3l W\&O}tﬁéﬁéiﬁﬁmﬁﬁea wmp@ungcare;iet, othdef Idinr @Cte@n cof of the

t he sgace bet ween t he %ear rolls 41 an%I 3. %%)05
nonwqYed LAY lE parafetertSt hertithanTERedr & Fj”ge ghpuntoetween the
gead RAL1ENM GaRlegs. 15 to what extent the nonwoven fabric

3 is drawn, a new paraneter called drawratio Mis

[0051itHeggucetl & Miasedeaw et oha rchamb@ﬁnféggtaﬁ@umnﬁeat éfdicates
to v}fhabqegx %ﬁ"‘%‘h‘éh %‘PIIOQ}@%' fgspﬂ'!hﬁ ?%%%be nQQWﬁ%ﬂeter called

after awi n conpar e
drawt atalkclengt hnmdﬁceﬁhe ’Imnﬁv\dzvam rfaabbim 3diehoee the number of

. draw ng, dfl ression
iy B ML TGl G E2 T'n - DRe Tl TRRLT oA Sy raving
is mdT @ ingqd dom}':@ﬁ:ah tb%ﬂﬁbf‘al'—belh 1 he oflow ghitesthotibric 3 before
bef ore draw ngéwzq[ir ession 1 OOSZL}@And in the

aravgngl i Mhary 98 PYs EEProTe 3. it RELHonwoven fabric 3
L')xsavfj 'RQ‘M'O i 1 hef] olva\—ﬂh@;‘tﬁeﬁé QN t@lte Fh&y QZ{]_%CE%II? 0 MR Ofirawing

.8 tines for exanple, based on the
/ Tcritlaﬂf éemﬁde Iibnmh‘@la:lﬁl@unﬁer@cmmoaﬂ bgtboridicesnaV (= V4
g Vze)S bet\/\fen the stated heating roller 21 and the
y&ar rofT'ss 41 and 43. However, there is no linitation

[0052Q Al $n tafaadpt@:elndwnaa\ﬂyr@favangivge@morbmpht&mgadnwoven fabrlc 3
dependi n% on ot her conditions. [0053] Furt her if th
is défra}aﬁ?v Iatfe MPY SLFreredsal, Che Erednsitan YRat’ dctst §08 times

for %Qaltnﬁfe neRWay &h ft?xgrdlffi%rbﬂgé eas €8Nt LR ROAVOYERlocities
AV | avglfvg)nggtwge%athe stated heating roller 21 and the gear rolls
41 and 43. However, there 1s no limitation to this, and the draw ratio
Mp may be changed depending on other conditions. |

[0053] Further, 1f the draw ratio Mp is increased, the tension that acts
on the nonwoven fabric 3 increasss and the nonwoven fabric 3 may break.
However, in this respect, in the preseni embodiment the nonwoven fabric
3 is heated in advance in the above-described heating section 52 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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However, in this respect, in the present enbodi nent
the nonwoven fabric 3 is heated in advance in the
above-descri bed heating section S2 so as to increase
the tenperature thereof. Al sg, the nonwoven fabric 3
contains the PP fiber, and such PP fiber is
the thekAOR AShigCand hekehes E.edshei B5 | her pppliastirenPRirawing. As
fiber readily undergoes plastic, deformatjon because, of
a repglty fgeghaye Chedtd RGNEATThERBHES °| GE¥ ) REPYPE 6Ch gk of the
tené&g ng dramipgg As a result, breakage of the nonwoven
fabric caused by appllcatlon of the tensionis
[005k]eVient eth 1EQOS4PrAbSo toi prawdprebeeabl ey ol providdec dhe most
dOWl"PSEl%ISe’SI r}%afrt%u%eg%lzlz t g 1e’nIW%lFof lV%nﬁ!om(%gast%% dvmﬂ?% SggdWlChlI'lg

the tnl@@wa@mmaeméabmmmtma hebbisg fx@&ﬂ,EﬁgZI,olalseEhéZvln msFIG 6.
shown in FIG 6. in this manner, th%%ﬁonmoven

And ¢ éBr*Ffb‘—%mF‘%n%rrfe&%&%&Fﬁ%tﬁ%éc t6r PrEFFEURFRI AL iT4P outer

cnéﬁg@r&%@l@ﬂ‘ ridiexheaking Hé?at'z%? 2118kt Hhe pepsbaging roller
| er and thus the rel afive slippage between the

22, ﬁéétﬁh’q@ *ﬁl@ﬁ retaRivaardipkroel Detiorrioten feabing @ llprthle and the
nonwov%w Pab %T%t IBO %ﬁg ﬁ%wr glf llYmS LESPE aba(e}ds%ressed and

consequen e nonwoven fabric can
consﬁq&mntfw,tthe tanvgetn fiawer atdan M rey isetyidigehhet the target

difference in the circunferential velociti AV o
ra B ool CHe Tt Prige O 6 915 A HehE, Gedr argrf Ly pelosities
AV m%éﬁ +t10028} 1 A} S 1 1hez gude thel b&fr 3bi1shown 4y FHIXG

be a driven roller 15 that rotates in a driven

[°°5r$elrﬁ4@p; e UdRRVIdd 0Bt efhorRatn diliGyi AgMay Petatds ven roller
tha m%cggﬁt%sﬁ Q.ﬁr?(rer‘i F?mllé}(e 5%‘6?5 r'oﬂ éP%hQ@ 19§_n<5ﬂ?rotates

atter driving ro e targe 00|ty 0
withcd mounf er ehei lajkevelmmewrva?ni@es&tset@f ahyéhoicdt ylmvmg roller,
ween he tar et velo é of the C|rcug§erent|

al .
the JRFEEI 5 V5 of °C RS HEAL PRI 11 EF O Sl et apget veLooiey

betwehoehd ycazfget;heercbdle:mer@m iclrcuet @edrity a2 Ovddo@ftt We of the
gear rolls 41 and 43. Also, in the case of the driving

heatilgpleriien 11 pad pPeferabl d6Cho0Fdd oa presEPRETF 1 apLocity

V4 o%ztﬁé"'@&af %@&@Sﬂl‘ And 4@'3“ Vil o, TRNAGE é’!ﬁé Sf%d&%ﬂbgmller,
the nonwoven fabric 3 with the guide roller 31, as

it lshmmfembraa Go wrovAdd, @ preshisd mahber 32t¢featnmwmm a driven

w0 S PG RIS 5 L LS A o1,

as shokh eh ESQS @ndAhﬂﬁrJ_eifﬂtJ& thenarel dtd menﬁd)v«sppﬁglerhﬁf%m&epressed
the guide roller 31 and the nonwoven fabric i

in.the .
2924 PPowF R TECH BAFCAH BET 1Bt | S SSBpbr etéﬂseeaul%dmrher 3% with

the 99@%9&;6%&3@ the nonwavessd.abeis 2ieanvheipebhaletween the
drawn due to at (east the difference in the

guidsi reubferidnendlthevapoertdresabetweealt Hee Heari Agredlicer can be
reli%%l?nguﬁﬁesg}é'dgeaﬁg Lgﬁséﬂrently, 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 54

In the gear drawing section 54, in addition to the drawing amount drawn
in the stated preliminary drawing section 53, the nonwoven fabric 3 is
further drawn in the flow directicn 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 53 is further drawn at a draw ratioc Mg
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30 [0056] (4) Gear Drawi ng Section $S4 In the gear
draw ng section S4, in addition to the draw ng anount
drawn in the stated prelimnary draw ng section S3,
the nonwoven fabric 3 is fupther drawn in the flow
direction wwth the gear rolls 41 and 43. That 1is, the

of t@@"%ﬁ;\@é&e@ﬁaﬁbﬁ Gedttbhatsshasrikeencde pwWFral the ndhaWren fabric 3
ratio in t he prellmnar%/ drawi ng section 53 is

Undﬂﬂqeﬁe?h%ﬁ éﬁﬁl@% of drawiatnotiMy Preliinahe dgayrng section 53
and ?Lﬁac\@feg&sasrecg%{aﬂ%goe <t 1RETEf ong, t@ga%legréxp ?a@?@wvcﬁnthe nonwoven

ri s this Series o rawmi ng In
fabzpnrceB brtoaeyMdrdi niigs ecisi oneS$3LE abige dnavieg gze@mnt is increased

rawi ng section e total drawratio M o0

ot RO H5 Esghﬁe%%%\gaﬂ 91 %ﬁ/gcasﬁsw%ejfreegg?]fe is only
the tg@@a: dr-awt g sapBumMt Sis IN@@&Q‘Q&QQ r@anh{btémemg@mam@l of the

to the draw ratio My in the case where there is onlg/
NONYQVENG e L Idr AW Hig! $BEtIGH sallmlea%%?) LRerEaTaLtekC as Tgear
dra&h@igs' drawi ng of the nonwoven fabric 3 with the gear

rolls 41 and 43 is referred to as "gear draw ng".
[OOE{'I]GEBZ]e Hefreegeahelrgeam dﬁaﬂwmlbsddémrme\mq%hto FIG. 2. The

reference to e gear dr r
gearusdlr% g gl pey omeéerSlanﬁgd I%vver ogeLg}p : of‘ﬁﬁd lff%% %%p%%}_ls 41
and iR, mhmamcm eetth (t@@ﬁ}hhmwmd @&nesmesdmme asether so-called

t eet h of so-called, "spur gear") are fornmed in a
“SOYGERRFY GKE CTHEGTRroNt Tl Sl G fhgre- Hgerential airection

at aPpedetermined f&h%ib@%l@bﬁcfh oR Ot DLUECFcumferential faces 41a
circunferential faces and 43a thereof. That is,

and t4fe topegotdr dWiatgtsi sthe NeERBdITaviRET chs tthe@etbod in which the
f
nonWhYAHO¥ &l 14 a?“sCE%ség%(%%%%’S&ht E]?% é%%tﬁg&?%r%:g(%\%g'} lls 41

€ gear ro € nonwoven
and 48, defidened: bynbevarg fhentded ats ddivesed poi hesnc_b)loetlﬁed at three

teeh of 1t he uppe ear roll 41 d teeth 4
OinE YR GREF e Srort SPERATSENGAde B (R bRE" tosth 43¢ of
the QB%PQéaf s6e1 tgbazﬂartgiﬂga@@mrt@l%e MhEWMd M (FdGeh@) 1§08t @Blarged
to be drawmn in the flow direction. 20[0058] And, in

vien ha EASe UWhePead hed ronWsaEh Fabiec 30F slig@sséant hr ough
{Oo%ﬁi%rhcﬁgﬁz‘é%hgeéa%e éﬂzet{ﬂeglrlo%wotr £ ) @‘ﬁ@vfﬁsfﬁg'ée‘& ’&Eﬂ:oagh the

orlglna tota ength before the ‘gear
spaddr hwiwigeri Sh rion 1§ Ghe7won®v@naﬁwbmyc beiwrgctefror medoiml total

ing. b h h 41 d. 43
LendiE BB L B L ponk ey, L0 Ll D ke P83k cecorrc

by bhGegrshmgky, tiwkenpbhergeonetd itee2h 418j ahotmhitpaefengage with
these changes in the state is taken jinto account, the

one RRRVIEEL %6 MGOUP fRe FnbnwoPen PEBPTE S due 6Tt HoegsgPmetric

reladcra_%%ﬂ CAN 1B se AP s-MaL el e %’&BE@S§§d:a@énaj_E’é<5‘05dc%ﬁhnt the
of the Tormation pitch P of the teeth 41t (43t) and

draw hreteéndgégerfenhedepttrvienofabhiec tleetth Udttiendebhedfaseing can be

approximately expressed as a function of the formation pitch P of the
teeth 41t (43t) and the engagenent depth L of the teeth 41t and the teeth
43t, as in Expression 2 below.
=2 x N (I + (P/2)%) /P Expression 2

[0059] A gear drawing device 40 as shown in FIG. 8 is arranged in the gear
drawing section 54 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 VITI-VIII in FIG. 6).

[0060] The gear drawing device 40 includes a pair of the upper and lower
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43t, as in Expression 2 below. 30 Mgy = 2 x 'J (L2 +

(P/2)2)/ P Expression 2 [0059] A gear draw ng device 40

as shown in FIG 8 is arranged in the gear draw ng

section S4 in order to perform such gear drawi ng. FIG

8 is a front view of the gear drawi ng device 40
geaﬁ'ro%ls 4ﬂT%nB'&B“H%v@ﬁéCﬁﬂéb%€s%¥btﬂﬂee%bﬂékfﬁﬁ%ﬁgaﬁéé‘@%i and C43

[-VIIl in FIG 6 he gear draw ng
them?em éi@am@nen@rm"@@dap@mlrledf te H@%Ep@?h ahigerbier, rgat rotate
e [ I

e b et B L D THEEE 3 AR Bap o e
oppdsd nghieo Wiadh lotdier e ciridoa, rot-hat omalt dt eve wechenidme 46 for rotating

res ect uteé éircunf rential faces 4la and. 43a

0

the (gee eB‘P [ HBC edeh TGEREFON NG XSS g?}aﬁ%g@
[006ATI MR Jﬁ%&adﬂoﬁmw%@ Jor rothatingno41t heegear1QhksdAlcal bodies
and 43 ‘around the rotational axes C41 and C4 [ 0061]
haviTise tip percaRtRlower geat NeonpsSUPoaraddsy ar ogsey 40k of the
' e e t .
oea U KL 8 D00ES: RULOULL I, S0 LRSS Rl cnoseos
in devimeatQonah dear idigecd20mt $¢maixﬁd1mﬂuthamemasaround the

t here int ation axis directi 0 as to
ot PHEL e e TS CHAL 10 FO7 ar PERY SandfSLLIANGEE gt AR ol
41 1@1Ls§p§<x@m ey W |lrﬁ)utsﬁﬁgum.ersogﬁértc5 Hd inddpdiSle of ascending

upported by the housing 40h so as to be incapabl e of

and ﬁ@é@%ﬁ%@ PRI LGESEHIItNEOL t He FovidiPrgehed kol pragpqesiding and

desc%%&ﬁﬁgtz%%hg}{ af 4%5%&?'51%9&{}% adescen 1HQeff%'}aQJ<aiﬁBfe5 S0 as
suc s a hy raullc cyl i nde or exa e, SO as

bab@apab&éeoéfa@cendlmgaaddkﬁﬂsmémdgngTh$hef@¢@réy'ﬁyaﬂheendlng

cending 15 a d des d|n ratlo f t he.ascen
i T i R Mt s 6 A9°S0THE S O L papp e 45,
the Bekween thb&spa@@e}betg@@rn tﬁébp%}bra@élaﬁ helloyerngedte lower gear
roll 43 is aq§usted so as to he a predeterm ned_target

rolly4Pul SPREECFS 50 TheCeRay EFERt - UBbITCL " bElSedA the 1hat 3.
the 'é%@&ﬁen@ﬁt 0bpihe, UBPGEUqak £Oin 41t éﬁdcﬂehé%)b§§tg§éaé3koll 41

| ower” gear roll 43 is adjusted so as be the
and 20epresdét épmiatetine akyer varueolThes tigr géiustaicuscots tivebe the

)t is term ne '
oo GRURIBIEIC 0B okl o851 ELTRCOa SR RIND A0 L, oo .
is datsidénad ewpefdhig.or9thhedtangaeienentats t84 fodr drawing.
heating the gear rolls 41 and 43 are enbedded inside

[0062] érs %l?o"frhén @eéjrder SLPE of15iand. 432tdRd YRECRERpAF atUr Beating
the @kathe tieeth Al s3ndrd3nphathe putiere2h of the ear rolls 41

circunferential faces 4l1a and 43a of the gear ls 41
and oid 489 §h§djt@§1>%mtlwf &dj isei ﬁ@%he%éa@%g‘i%l te Bie outer

: 479 hest.a ryat f, -
cine RO AT, A A TR MG 8 B

by adijusting the heatlng value of tThe heating element 44. The target
temperature of the teeth 41t and 43t is determined depending on the
constituent fiber of the nonwoven fabric 3, and in here, the target
temperature of the teeth 41t and 43t is set to 55 degrees for example.
Note that the embedding positions of the heating elements 44 are disposed
in a point-symmetric manner with respect to the rotational axzes C41 and
C43, such that the outer circumferential faces 4la and 43a of the gear
rolls 41 and 43 are evenly heated over the entire circumference therect.
In here, through holes for inserting twelve substantially bar-shaped

heating slements 44 along the rotational axis direction are each formed
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constituent fiber of the nonwoven fabric 3, and in
here, the target -tenperature of the teeth 41t and 43t -
is set to 55 degrees for exanple. 30 Note that the
enbeddi ng positions of the hgating elenents 44 are

di sposed in a point- synnetrlc manner with respect to

in thReve Patii0pad raxeseddl 1gngt v:Ga3chs el thali rttharemtefe of the
circunferential faces 4la and 43a of the gear  rol]s

geay yohhy 44318k &3 dpBRItYehBRtEd- Vet T THE egRPT ol directlon, having
[ £EENGE <P§d Lbrough hal gs. far 43 th

equ%né%%?%ﬁ% tmg vgﬁisgiﬁgnégg 'y ggr shapeg 35 haéatlnga Ln the

radﬁibn@mEStﬂnlalong the rotational axis direction are

for d 19 n _twel ve positigons_that equal]
ool o e et Ao PR e 4 Srri s Sgbe G- 8
a mének 4@3’ Itma@ ée\m}eé,e asn at ﬂelﬁiz@m@&eabua&e dffd‘:teG:IHeOI’ar,otat:a_onal
havi ng qﬁg di stance fromthe outer C|rcunferent
opefades aid sy UABEY i H'G ReVEF Afc rattectt grd &3 [@@&Flom stand
a8 %}%&9%915&%5 gdrd Vdﬂ@lﬂﬁ%u%”fﬁém'ﬂ@ weesy &5 Shewa upper
8, anotor 47 that serves as a driving power
and sl@wmegefem rphés rﬂdt amdo%hl andperatiiront ofpadye apg pedwegngpindles
and 43, I_gn
102 gRALor DR, e SewE i Oy o e S En Mo el g e wpper
and 1beetipeear rANG 4Dwerd gearand! ke 4liandg4drganbaapaingle axis
of, upper and | ower spindles 10 and 4

9b f
SUPR RS AT T 1§ TGSt 11 BUCRa AH TS g 5 ot &E&V%gt Hyraue of two
axeé»'@)??eé n@nd okoyerrgeak 40 |4%b4@hﬁn@nﬂy§?em%h then other in the

driving torque of a single axis supplied fromthe
pinimot eFay 4Bs adidstine Bt edng dorHee @i Vamge £6p quEsof s thggnsmitted

to t%é‘?ﬁ:p%%h@era‘}f‘k&tﬁﬁl%%{ %né‘%w@f‘g; %gbfél'laﬁ?) %Eggﬂ}%\/eﬁ%& spindle

eac pinion stan and t he
49a tapwiqties afowkehesel tdie aﬂseS:HaS& transmketiedo I5et gebhe 48a and 48b
u ear roll and th omer ea 43 via the
ressibnar=Cp (e IHGLYAREEL FE TOWEPPeRang coush defa, “af i 41 and
43 Honked t@ the @Qﬂéscﬂﬁ&x@é@eﬁgbal respectiyvelly, apte that the
t hereby each of the upper and | ower gear rolls 41 and

“clypnigratelate kase LE At 18 ramrea it i AR Vo ePoEit §T Yas teeth-top
(a1 dlbechhale Lhe coCly Guuf ehgniddl velocity VA" in here

ers to a velocity at the teeth-top 20 (distal end
[006H] Wiha Eemﬂlgedrtdzﬁwing36¢vuﬁﬂ@64]aMtﬂhoguchl@é@r6, in the case
devi shown ése&qﬂgr i n_the case

dr avi
Whaﬁ%é&%ngﬁgw% gﬁlFa% 95 passggg?hF%%dﬁxFﬁ between the

rotSfageuheimean 1her @@axamomgs uppend 4w, hﬁm{org&ﬁénrfﬁl}:b&c 3 is
41 and 43, the nonwoven fabric 3 is drawn at, the dra

GraFREr oMy L6 2981006 41 CBxarpEEE SR Ehe Yol A ARECh 41t

and %@tatg'fj A3t oofert B?r%ﬁreﬁ'tﬁgy rﬁa%regng 1£‘|anfia$§:§ O%lﬁh@ﬂg)per and
3a of the upper and |ower gear rolls 41 and 43

lowamgemmés&@rﬂlfm 18- 3 Anhathehasnypiter §opelc 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 85, 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 cocling the nonwoven fabric 3 while the nonwoven fabric
3 is being transported in a continuous-sheet form, and a plurality of

gulde rollers 58 and 59 for guiding the cooled nonwoven fabric 3 to the
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the gear drawing is delivered in a continuous-sheet
formto-the cooling section S5 on the downstream si de
in the flow direction. [0065] (5) Cooling Section S5
30 I'n the cooling section S5, as shown in FIG 6, a
plurality of guide rollers 86 and 57 for guiding the
rol oaeyesedabhi % 3-8@WRcHYd I hendean s &AaWRLAaECE 4Pompt 1y
to a cooling device 51 described below, the cooling
cooleine e Brover feEslF ryte mEcHéRkeY 8arPabricEPsTa#lHiI% fhdhat the
p1aPOOYERLARELE oF 9DElNG LRAOSPOFLED: [ B8 contributes to
conti nuous-sheet form  and a plurality of gU|ge
expraddiens ob8sarmmdt cb8bf bityuirdithg tihevicovlredvaoniwver: 3, namely,

fabric 3 to,.the 20 rolling-up section S6 . are
Pl GRB5Ra, Ay hi S cobl TG 060 oo SEIHERM: |y ASooPs Fesult,
stréﬂt&a!&@my\@%eiﬂs frabf 41613 granPe@XddTichy soréminbeaPeradturie, as the
so that the plastic deformation of The stretchable

nonfquser TRREEC coRCFRBUHES eV X fressrennof
r 1Aty g b&qﬂi nonwo rd :
[Oogé]pfgf g’%?gf h%n%c;tiagér 4 s%g?Fect | v\éjl%g é%glpér glssggd%@@egmdmg
devieshil t , Thst peticlabitlpe el § coelréabl 1 granateditigutdieion in which
stretchabl e sheet 3a _as the . no ven fabric fter, o
2 T ot Bt CO6sS HaPOT DOEE NERLS ¢ raSEh G on ot peelt” in
the behtMEORYEYRIeHd diSrusee, 38 $heienalding (rdeviieshl. formed over
This suction-type belt conveyor 51 has a configuration
the Rt wHE ERCS 182829t - NBRT FUSDICR Bl DS UCKARS FortHiqUH the same,

and (4 $:60r LESPONAS; £ Q3,1 b8k tyniik the CLAIMIL inghudes as the
a plurality of suction holes (not shown) forned over

trandperénni rebfeade isheeaof suchedetsuptd dhichdlas uldkisAgwith the
i r nd , n e bel IS vol
suctaholnl eo?ﬁe régﬁtﬁ%ﬁeﬁggﬁi guélbassﬁ%@ﬁélg, the?gb&ttlz%agis%o\rlggng the

€ nonwove t ransp
nonwabjedctalbsi el niesvekedyioward fher bhatibeldhrb2gw the nonwoven

the_15 suction force resulting formsuch suckin

Fabiifereby TiFanshoftaSigdt Hee “iontWover faok e ré?nwovgﬁ fabric 3 as

a rePGCOrE Al Yeidd subkow MRagsiMIstbf QHOR-1 &€ N0V eIne, thereby
fabric 3 in the thickness direction occurs to the

the quymeven fabricc33tlasitacEésaly oPlaflr bei ng sucked
t [ e .t h i_Ae, Yeq L .
1008 A Top i £ et By VRIS BB hgaS  udes a pais
of rPédersed bndfibkt hest dekaptovitdeel beltwocconveyomsbdne by one in
i.ncl udes a pair ..of rollers. 53a 53b t are . .
the 0t B R B e i s i eh 8 3B Woa AT Cifteaft Bing oriented
to tdkhgelhom.raMiibe, kokatinrak axeshéh3arand «ed3h ahnd the pair
being oriented to the width direction, the endless

of rel kit held a5 &xt Brtdur AFOITE Dhd1partle o3 oPeps thggol lers,
thataagiV?%lM&%erse,vgﬁd%Ss@é‘titd?xeb&g|5|4efo§%@ck9ﬁ$_a9_fr E}hc%ugh the
rollers, 25 that drivingly rotates, and a suction box
suctHenf prlsucki blge dilatt heebm@li,t fieich 1s disposed inside the closed
circular orbit of the flat belt 52. Note thait the roller 53a, cone of
the pair of the recllers 53a and 53b, is a driving roller that drivingly
rcotates using a motor (not shown) as a driving power source, and the other
roller 53b is a driven roller that rotates by being driven by the driving
roller. Alsoc, the internal space of the suction pox 54 is maintained at
a negative pressure with an appropriate blower device, thereby making
it possible to intake air through the suction holes.

[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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suction holes on the flat belt 52, which is disposed
~inside the closed circular orbit-of the flat belt 52.
Note that the roller 53a, one of the pair of the
rollers 53a and 53b, is a dfjving roller that
drivingly rotates using a notor (not shown) as a
is sdbk&ﬂrﬁl aogmﬂ1tsonrpxn tanichd éaotder: 30 aral behebB3b tiosthe flat

beltd$ Ve%@ la{%{%}qutﬁrgeggg%ﬁvq%fgts 0 gr{?é{\égnn&%%gp{ integral with

the BUST bAD: BOX- Pdnd si-MREMNE-3l NEH 53b dud NeERt iMechI eSS figration
W th an appropriate bl ower device, thereby makin

It

of thesEldl deto ht akevaar t hhoUgverRBL stictacoRCRgPedne flat belt

0 onfd.g ti he, RaMoV
321%ag??%r%§@ g%%ﬂ%%ﬁﬁggﬂ %equc?%?tf&ggh%hg dr|V|n%Qbrlc G e
simirlah:&grres&asby t B tgui deatr, obhersrb6vandfdErizl3 is moved to the

. _.Sucked a, _positio at belt. 52 an

vicantr s 15 ERGIRY A 66112 ARhdl 1 BT Hete pe the nonwoven
fabAenvwoMeRchbaldee 3romves Real bylt Meghathagduhdet el fd-aks, and

belt 52 to the driven roller 53b due to the
is ilfed R iThg APHHEIIOR SBFLIMe 5Pl gt Bt donnstiRAbviarie -

v f. f;l.ats:be

L0 s A S G T ol Ter 81 TS5 (RS Tratuaven s that
is, falhecradhdesin shnth a:hbwmwe'ese@brﬁ\tt?ensuhﬁaegmhby transported

by t on%f r}%ol%bé.%, sgqae aﬁﬁd gdw tal%ptgggttl 1\‘(_/)161%%2‘:'8: g%% nonbv%ven fabric

3 tna@ny\w@&, thadidic tBei sorsepanated ifor omn heef tatcbelsds B2rection
y the %U|de roller 58, and is guided _to the

therie@m Ty o iSectivm Saromwh ree o%W%éPPe%%e@. oo theptlat pelt 52.

Acc:o[rggﬁgiy,"bcrh% nbAwbhe, rapge-f som thenpgstbban Rimn th@ tReckness
position Pout, that 1is, in the rangé in which t

di rasehwpyshefabti caigl i @i&mt@gﬂal i t F s poresdds by @Wltlon of
forcedagog\%ctfl%é heat&e%fazkxﬁ rr{lngOIIlS 9 lillregtﬁ tn%magglon coef ficient

nonwoven passes rou € nonwove
thereabriscveyi mugﬂheartdwtmeohweemW@nentﬂabmoﬁ stueOCDIEd rapidly

air intake through the suction holes on the flat belt
to n@ﬁma&Sm%@%GF@Pﬁﬁgvﬂxihe nonwoven fabric 3 is evenly

[007@)@@11%6 | oy the chBi gkiesen digect bonstheneef Hhyant 31S@ belt 52

such air flow creates a condition of
and { prroedrEenvesti vrhearal FaRs whedileh. beffedhegien 1T the tension

ap’oltl 8%“%1?& h?rﬂdocv%%f 3&5}&'1% %9%8{128 : Sltﬁe %%E%bfé QH Cﬁr%@lg%)ortatlon

erefore nonNnwoven ric cooled rap
sucfnesrmﬁandmamm@enpeﬂathrmi t20 hQOZGEAl Sahrisi @C@Stlﬁﬁs llkely toe

non en _fabri.c the flat bel an
oo andBePE B neay 157 Entdr S "W Eh PRe: 11 4O by ien fabric
3 wrevenbéind heahenshHa bapphd ek itoctReeanwoven fabfdeel 8rom the
is reduced, the trouble in transportation such as

tensdeandepi iyl orhcsPaek LBf CRReLHONGVEAY f AFF1 1S Sestigass3.  For

arr%'lgel ¥rEO ¢ QCEHE - 5 Theref Qf'oe'a | BobBl & thELERSI QRat is near
pplied to the nonwoven fabric

appr0x1mately zero. And in this way, the plastic deformation caused by

the tension of the polyurethane fiber, which i1s the stretchable fiber

after drawing, is effectively suppressed, thereby more reliably imparting

stretchability to the stretchable sheet 3a.

[0071] The tension applied to the nonwoven fabric 3 while being transported

by the belt conveyor 51 is adjusted by, for example, a tension measuring

sensor {(not shown) provided in the vicinity of the guide roller 37 on

the immediate upstream side of the belt conveyor 51 measures the extent
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25 3 while being transported by the belt conveyor 51
is reduced fromthe tension applied thereto in the
prelimnary drawi ng section S3. For exanple, the
tension is set to a positivepydefinite that is near
approximately zero. And in this way, the plastic
of t@ekosmeif o eadsegerbyapthe 3t enshenvofidihe @oltyureihanenveyor
fiber, which is the stretchable fiber 30 after
51, @PaVPHEOMTS AHSETRVRISICEUbi e S8R e asHERBBY Insr & the tension
is the 'taéelae./ vbﬂE@B‘f'ﬂ?ﬂa acslil-etichahii bht vy d;%rtfa%ﬁﬁ@ etehabliecontrol
sheet [0071] The tension appli to the honwoven
ofaﬁabnumfammhuﬁé\bﬁpngtrwénﬁbbhaédlvtwgr@bhﬁeﬁﬁaébﬁVéyéﬁulates
ted by, for exanple, a tension neasuring
th6§%ﬁ§o? (%%%'shomn) provided in the vicinity of the
[00TiHdaerel) ert 5% absa8pdsbebiemediadt estpsta eaﬁBSd)Ide:coﬁ:he above
the belt conveyor 51 neasures the extent 22

o5 @ GiF O ST ORGSR PSR T3 P A URE OV BT jygretting the

targ{e}%ev@l%& +GQIVEND Elfé&ﬂf&%@eﬁtEﬂ a1 581 adiystgrete aUEhing roller
h the measured value of the tension is the target

53ayvabiudoot théndesheedeterwi onsashy iper fenAPhg f Bedbagkmple, by
refe Q:ﬂlr Ol % erﬁgr (il%n%gr Sﬂééral h (:T‘:l ‘1:1' th%(é ?%vél gszlgtnlflcantly

Five g ro circu
decﬁﬁ%seb&ﬁ%ﬁﬂth%ﬁ&ﬁﬁpnlIsHSﬂﬁhﬁplﬁ@SSbhb&r@btﬁﬂwhsm1ﬂh£ten510n

t ensj to_the ositive definite that i .
i SERFA et AP HEAD Ser GYoi Ty By 8t (TGN SIa hg o The
cird@lreebtyi Of vEhecciy eanderenrt balviMe) el lyr \B3af ehat Ne- than the
driving roller 53a, w thout using the tension

valygeadiei ngd sernserl t Fdwiegafpe etawetloveﬂéﬁértm Rg tHeFFeference
Veloﬁ’tyeasgg %ﬁe@%aﬁhﬁattlbh@tl Qaﬁpl eMSa %h%nf:efeﬁé:ﬁﬁt E%pll@d to the

en the tension is not I'ed conpared
noanmenjtﬁaztéhsmnhesngnaﬁpkﬂﬁdycﬁmneade@glyanﬁemﬂﬁhmynguﬁhere,

the t | oci t f.th 1t tial |
ero 86t ARG dF Vi nG FOPEr B a4Sehal] Greu AN TR TGaT 1R 3 @uring
trar@bataetby rulitd QJr,‘élf@ga}bne targa el QﬁﬂgyétOfvetLhC:Lty of the
reference 15 velocit y the drawratio M (=

Cirqbﬁyfer@h*eiatleﬁ@ﬁ@ﬁiabp}yfﬁ eal%%& h@a%dﬁ\ﬁo@ﬁgﬁébﬁfﬁéo%l@én‘)f the
ca_ré?ﬁxfék&@ﬂt a{lCQ'BHDch@FQMe@%eghe Id'é%'rdﬁaﬁﬁé lC_VL ani here,

fromthe viewpol nt™ of preventing slack in the nonwoven
[00Fkrlise, SOﬂwﬂwn@ulﬂﬁan@bhﬂﬁaﬁﬁoand|i9|§9Spt@©@$@bﬁbtﬁ@ further
the .tar Io of t t
oG E 1y Yo GhGr RGN E e CaT Gor vl od) Ty or =Pk Epgomtrol
the Cdﬂl@ﬂﬁf;eyeﬁbt@ﬂlmgelgﬁﬂldby J:‘dé’cl@zf thesgesliat Oitl’lzes éﬂ:ccajm’ferentlal
0073g Al so, of the guide rollers 58 aq%
vel%gm ToRRtNBREThe T T ERIAT: GOkt F i rie thar fEerential

veldirl‘ty' 09 roligs D3ainkt rhs1dr efgrable tg: §Qﬁ'ér5r@r, the plastic
drivingly rotating guide roller 59 so that the

defarimat iof ereRei 4by the tension of the polyurethane fiber that is the
stretchable fiber after drawing is effectively suppressed, thereby more
reliably imparting stretchability to the stretchable sheet 3a.

[0074] However, of the plurality of guide rollers 56 and 57 positioned
between the gear drawing device 40 and the belt conveyor 51, it is
preferable that the guide roller 56 positioned on the proximal downstream
side of the gear drawing device 40 is caused to drivingly rotate, and
the target velocity of a circumferential wvelocity V56 thereof is

preferably set higher than the target velocity cof the circumferential

velocity V4 of the gear rolls 41 and 43. This is because there is a case
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velocity V59 thereof is substantially equal to the
circunferential 25 velocity V5 of the driving roller
53a. In this manner, the plastic deformation caused
by the tension of the polyukgethane fiber that is the
stretchable fiber after drawmng is effectively
thaSUPRresseden thereby: mey e titeliabhy deapardliignd 43t of the gear
stretchability to the stretchable sheet 3a. [0074]
rollfphevErd 43furhad dihgr @831 ¢rafingli ged rorrefsrsbhgnemsaion needs
to b%o§ﬂ3;% 1oned, +3Q IQ%MW%%H the1gean ndéﬂ\éﬁgods%ﬁa%%téot@ﬁonwoven
t conveyor 51, it 1Is preferable that the gu
fabrigl } érob6hpdseth éﬁle@ndrﬁ&the Horroii il ediown sty samrrs p@t@ferable
of _the gear dr Vi ce 40 |s c used tQ dr|V|n
thal o} ¥ °Eahd r? lEaSr%)et RS T of "B CHr et ér &1 a%’?s while

sanW@lcaehl Yo S hothergofaib:sic prisfecabl ynsetibe ghﬁ_rlen:hm, as shown
~ _the taﬁag velocity of the circunferential 35 velo CItX
inFVi- 6f ¢ dEONEKT 4 T4F RERP1A3S TPRTPPrESpELEFSe 2t hit §-1PPage

betv}e%nath@ 1@@ rdihak 5@%n@09}\(\9ﬁ%ﬂwg@@ﬁ'ﬁb§1m %Bblcé‘s 0result,
the teeth 41t and 43t of the gear rolls 41 "and

the dmnsngnt hecyezrd cfloa\/vrsﬁgar%m@nt raref of emeiiel dnens b@ﬁore can be
rel%é%igegjve Qp %BB né%%&% tggghon@oven fabric 3 in order

arat et hie~ nonwoven ri¢'3 fromthe teeth 41t
[OUHﬂdéABRolE@Ng&ﬁjSebﬁﬁﬁ@ﬁﬁiIt is nore preferable 5 t hat
a pressing rol]er 56b ISHSEOVIded that driyven

B AL ERIWM Fel SaHUWR O 1ig PERE TRShwb Vel fabr D@y ~§p section 56.
And @ﬁé WeeRother gitdes £obh 85984 BSnSWbolihgFdat i8n dots rolled

his manner, it is possible to suppress the relative
up lsvl Bppage fobet wedmet heehuleyeceof) e bBe aﬁdfettﬁéalﬁb@nﬁéﬂ@ﬁ 3a in

whlcjhagrtlrg §r‘1a}:%{i t?shgs &3 l Eievaai%:ee enﬁﬂe%réa%‘égyl r% retchable

separa i on i'S nentione ore can
shea”tzeBiaazhsl vediwered o téhethenwovenct adm ildnd. af§ G0FSfe(@rble-sheet
Rol | ing-up Section S6 A rolling-up reel device 61 is
roll 8Vided in the rolling-up section S6. And the
nonwoven fabric 3 transported fromthe cooling section
S6 is rolled upin aroll formby the reel device 61
[0076d <tire Oshpetieksbliacshest=3a in 15 which stretchability

ha%:n!%% Qingﬁ‘é’selﬁ%% Iﬂg%%al%%mgn%a%r@&h@@g&m%e% above,

Ivered to another production line as a
howeﬁarethewnﬁa5esheemvenuﬂoh Barno 00Z6ted t= Chkee embodiments and
h ﬁ?@gdineng; 20 Enbo%je %sooﬁxgh resent invention

® REVECBedh “GeLeriBey HE abdve” Eﬂb ver the present
[00FMVENtieN drsveotmbbdinted , t @lthese: erfodidierienaddbrides that
follown 8 variations are a|SOegOSSIb|e [0077] |n the

inclapgeet #efent ,1&PEROUGK ERet HEweveh s %FFES%‘D%%%W and

the polyurethane fiber as the stretchable fiber, has been illustrated
as the nonwoven fabric 3 that includes a plural types of fibers, the number
of types of fibers is not limited to two, and the nonwoven fabric 3 may
include three or more types of fibers. By the way, the reasons for
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 welght of the stretchable sheet 3a

by centaining the PP fiber so as to produce a bulky sheet.
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i ncludes two types of fibers, the PP fiber as the
extensi ble fiber and 25 the polyurethane fiber as the
stretchabl e fiber, has been illustrated as the
nonwoven fabric 3 that inclygdes a plural types of
fibers, the nunber of types of fibers is not Iimted

(00 EM@he%@%mﬁ@@M@fﬁ% f ol IerB 1 ARYedItRek UteddVege fapric 3
or nore types of fibers. By the way, the reasons for

chatceataishisng: the PPHifesers Bae ﬁﬁeerésakélﬁsﬁmeé anpehe pplyurethane
£ ibeacdgé tch %Qt#ﬂ:‘igﬁéofﬂ)%lﬂﬂé& gﬁﬁ%ﬁd&& Q% e}; H§S been l%lustrated

stretc er are uppr ess t i ness
as et em@w&atﬁabdﬂaﬁ usnhgimily at héupol mypets ha:ﬁef ﬁqebfev however

the BT TG DF SEOE BRREH LTS SOC gL Y aHBS { gy *amele,

a la?ﬂé@uiﬁclbiﬁw 14§ gL O Rthy é}k’@an@@bY@lrﬁmngncﬂlabQéy@:y trheudPRg only
and to increase the basis weight

the SEFtCRADE € SAEBRY D5 SSPSTBYS LORPEITH Y %%éenﬁaﬂ 1 Beg tgockness
diréd%ib9 & Qgé‘ggn@o@é’r{ %sz?fke@t Wde 40078]e Lantbe o%b%e layers

enbodi nents, the conm ngl ed-type nonwoven fabric
is rioat imomsi sbstwf, Ehe fﬁﬁ'@mbmpl@ﬁsthhen@nMQﬂagl5abmiq:@emay have
and the P9 ur.et hane .f.i ber .as _the t etcha le fib
2 ot L PRLAEELRONE iRl (88et MR ALEeR T IRT culd REbercnane
fibdtonwanenwi atd BeBwveantaé Nipheraarpl Lumér U_yp@;ss @;haf;l Jbﬁﬂﬁl.de only
however 5 the nonwoven fabric 3 is not limted to the
he CHYRTAYPEY-TtPBE: For exanple, a layer including only

{OO'ﬁd]einexE}%n%b%Iv% fabeniand 2 layersdachyding o 3hein which
stretchabl e fiber maybe separately formed and | ayered

stratm:htahelxw éﬂ@ﬁe@@en digwedrren b tHe eAormover: frahdi éo3m in the
rol N%t g@'m‘?ﬁézs%; EF% %c!r@é%réo a#m%%ﬂé?} lglng] Er?%he state

or exanp e *nonwoven
of thayemi@tehddmeeehbayefokﬂ|3uaturnbanewh|mh fslpp@snble that the

including only the stre bl e fiber . sandwi ched, |
strsaPaneh e tulben Brd PN g ol T e e g ice 61,

and tl@ecgﬁﬁﬁﬁﬁﬂug'l? £ihenorkB878] dhbrhbe BheveneahedineNbes-sheet
the stretchable sheet 3a in which stretchability has

formhdéATr deAEPeped-iss trafped qip line Larofthe férposabinediapsr 1 and
the'ﬂik% ng-up section S6, thereby transported to another

ine’in the state of the stretchabl e-sheet roll 3ar
[Ooaedvﬁmz:ah,ermd:ra,stmnsmﬂutee: thatefdmblstiet mbéa@scshe‘eat@abelow

S not r IIe the.rol l.ing- ree
in 52 £ BBRES T (T aRA BT 18 HhoPherS Ihatih 2911 fomm,
a rdAQRhhWeUSTShest nedDy I&b(ﬁ@fap@m&w B ke sprettieiilen sheet 3a.
line for the disgosable di aper and 20 the like).

Howqgag O ar £ Retimbre, itihs Ohrelriife ﬁt¥%t%wa@fl@r%lkﬁeet Brof falues of
profe§asen staf ed %%EQ%haﬂflﬁP%g%@&%ﬂ_%%ﬁ?zﬁ €rolling up, due to

stretchabl e sheet 3a is ro up I'n a roll form
fluctuation in the level of such relling-up tension. For exanple, 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 cut 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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a rolling-up tension needs to be applied to the
stretchabl e sheet 3a. However; the size of the width
of the stretchable sheet 3a or val ues of 25 properties
such as stretchability nmay ?gry during rolling up, due
to fluctuation in the I evel"of such rolling-up
the E%P@t%bl%oéhe@&ajﬁj{@ 2nBthE N8BSt M N0hOf 1 ObbA G WRs-sheet
the stretchabl e sheet 3a by the rolling-up ree
formdevitber 6hant hel bindetiphdls etsheetalde pheeblIeelyupratrodling-up
oo} ratively high rolling-up tension so as to
ree%f%%gn? e stretchabl e sheet 3a from being 30 slipped
[0ogt Trof he héopaparoddibenf{corie fror heatizﬁgwgombetmél each heating
str t chabl e-sheet | roll 3ar ba sho farm
G b 1S RSB The SLret B e oge S et il the axtal

cenﬂ 00selpedrald;ed iR cndhenefere 480852 |a|x¥s ohe weethdehereinto,
the stretchable sheet 3a is narrower on the core side

and gadthg dseroretife 4buaret 43¢i sacilinfet edGePs5PaElsst Wikl the heating

elen’?tr{t%t QE\aQJ,k%d%QSeg e%th ??rth %Y@Eonéﬁsck%ttaéﬁ algla _daLv de the
ove, slc I'em of "wi dt h variance can be avoide

entJbLye tdzat@smﬁemrrtga 25 e stidetichdblee csheetifSeerttoal direction.

producti a C¢ nti nuous: sheet form

sou P RATTG! 115 o ERE"Gl FOrURADT o AHBEt e B EREe01ng
pos:s_rtQJdnlsngrh@@eofeﬁked@étcﬁjﬁltec[i 0@§1]subﬁ t e abkeve as the outer

enmbodi nents, in the heating rollers 21, each heat i ng
cir@Eerpeki @l faseprovitded it it tOiLAgFe jﬁeé@idnéh%l‘ﬁ?eﬁﬂtmlls 11
and 24 awe_te!bewlﬂ? Hxkal, Gentely }g*ﬂsr eak c%%'fﬂgu@é %g@tﬁ@%eatmg

rotational “axi s C21 insertéd thereinto, In the
rollgear 2iohihs hE gedr 43;11saéh 4wl |43 Sape dwsdé:@ wicphs i

heating elenments 44 enbedded at each of the positions

that equally divide the entire circunference of the

roll in the circunferential direction. 10 However, the

nunber of the heating elenents 24 and 44 and enbeddi ng

positions thereof are not Iimted as such, as |long as

the outer ~circunferential faces of the heating

rollers 21 and the gear rolls 41 and 43 are evenly

heat ed. For exanple, the configuration that the

heating rollers 21 and the gear rolls 41 and 43 have

may be opposite. 26 CLAIM5S 1. A nethod for producing

a stretchabl e sheet froma nonwoven fabric containing

a plurality of types of fibers, the nonwoven fabric

having 5 a longitudinal direction, a wdth direction

and a thickness direction, the nethod conprising: a

first drawi ng step of draw ng the nonwoven fabric in

t he | ongi t udi nal
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direction by applying a tension in the |ongitudina
direction, and a second drawi ng step of drawing, in
the |l ongitudinal direction, the 10 nonwoven fabric
that has been drawn in the fgrst drawing step with a
plurality of teeth formed on an outer circunferentia
face of each of a pair oflg&as rolls, the draw ng
bei ng perfornmed by passing the nonwoven fabric

t hrough a gap between the gear rolls that rotate while

1. themphkusalidyprefudiegt i helhghepuagedew tibroRenonwoven fabric
another. 15 2. A nethod for_producing a stretchable

contgHEARY o COrERATY PTCIFAPRF 10T TAREFa; nthe Porreyer Hasis having
a lﬁ%§%¥ﬁﬁlﬁgyjd59éégSﬁamﬁ'%faﬁﬁoaiﬁéﬁﬂﬂﬁi EﬂgefQﬂﬂ@Nﬁ%bs direction,

'S provi on an upstream side of the pair of
the gedahorotdmpriginbe | ongitudinal 20 direction; and in

T et v S L e
dirddtiednberamivahg veleeist ynofn tde: paheiteofirgeadireltion, and
hi gher than a circunferential velocity of the _ro|ler.

P5C3ONA GRSRBE TGP Br 6dati gy dTstreteRableiidRdetirection, the
nonﬁ%%%%r@éﬁ%hé({H%kahg%]bégh d%awﬂhfﬁe&ﬁa%ﬁr%@aéﬁaﬁﬂﬁé LYBE with a

tiber of the plurality of types of fibers isa
plumlriévchébje@th bervechnd at dwast conewtipenstatibere of each of

ur al i of .ty /pes of fi.bers._i 0.e S

Eipa%lberg?%EFOR%d%Fa eéﬁﬁﬁa%FFlngéF%F%h dk%r %§$fﬁ%15§£§onwoven

fab:€lcotgatichn githbitwsrstied besr thans ahae kOﬁ@t&t wohl@fhtpéurality
stretchable fiber at the elastic |limt. 4. A nethod

of ESEhpPBtigadeS t Het e RABI & YHEet according to claim
3, 35 wherein 27 the extensible fiber is a
thernopl astic polyolefin fiber; and in the first
2. driawien§odtigy, prRale s PoRtTetdplleetheds BiveoRBDIEn clain 1,
wheg§ﬂ$|c that has been heated by a heater. 5 5. A
od for producing a stretchable sheet according to
@k6ﬂh&ﬂthaMb@dELWm1Hﬁjsbt&ﬂaﬂmﬁﬂkedodﬁmﬁlsgahenonwovenfabric

| astic el asto fiber hav a i gher [tin
5 BT At ERS G St TEPB0f Y bPBPE AofBan Cifg o pudinal
dirdretibae f@r producing a stretchable sheet according to
claim4 or

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

of gear rolls higher than a circumferential velocity of the roller.

3. A method for producing a stretchable sheet according to claim 1 or
2, wherein

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
that is smaller than an elongation of the stretchable fiber at the elastic

limit.

4. A method for producing a stretchable sheet according to claim 3,

wherein
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5, wherein the pair of gear rolls involved in the
second drawi ng step includes a heater for heating the
nonwoven fabric. 15 7. A nethod for producing a
stretchabl e sheet accordingz$o any of claine 4 to 6,
further conprising: a cooling step of cooling the
franweyens fialy ifcbbhats hashbeetoldisanwn pal ydle€iseCome; and
drawi ng step. 20 8. A nethod for, proqgcin

{ Lep. . .
St Flet Ehabl BE3Haet S et orth Yy T cI RS0 WhidrePAnyqyen Fabric

that! P8sCOAA NQ-8L&My LhecLensi on of the nonwoven fabric
Is decreased fromthe tension applied in the first

drawing step. 25 9. A nethod for producing a _
5. ?%{s%%ﬂgglcn§hgg%ggﬁﬁf%dé{§ééé%aghgl%%%ﬁggfggrdﬂﬂf%S'Qiaim 4,

€ cool1ng’s e nonwoven f
whedaiansported in a predeterm ned direction while being

sucked by a belt. that in the oredeterni |
1 CCrPOiraNd GioRhIth & (HREFaP 11561 COMRI TSI HgPes having a

higHdreme B0 fpredr andh the nonweyeRst abrdd vose 00l ithely
the air sucked through the suction holes while being
transported by the belt.

6. A method for producing a stretchable sheet according to claim 4 or
5, wherein
the pair of gear rolls involved in the second drawing step includes

a heater for heating the nonwoven fabric.

7. Amethod for producing a stretchable sheet according to any of claims

4 to o6, further comprising:

a cooling step of cooling the nonwoven fabric that has been drawn in

the second drawing step.

8. A method for producing a stretchable sheet according to claim 7,
wherein
in the cooling step, the tension of the nonwoven fabric is decreased

from the tension applied in the first drawing step.

9. A method for producing a stretchable sheet according to claim 7 or
8, wherein

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

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

holes while being transported by the belt.



