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2002- 248447/2003 -200578 - 1 SPECI FI CATI ON
APPARATUS AND METHOD FOR FOLDI NG AND TUCKI NG
DI SPOSABLE DI APERS I N THEI R CROTCH REG ONS 5 TECHNI CAL

FI'ELD OF THE | NVENTI ON The present invention relates

to an apparatus and a method for fol di ngflmdtSthakbiEz200578
di sposabl e diapers in their crotch regions inward as

a contiguous diaper structure is fed in a 10 machi ne
direction, RELATED ART Vari els processes for making
pul | -on diapers are well known (for exanple, from
Japanese Lai d- OpenFPEt €nt Bppl Fcht Toh C1¥ Publications
Nos. 1993-31135A, 1993-31136A and 1993-42180A). A

typi cal exanple of the well-known processes will be-
descri bed below This typical process conprises the

steps ofprfamEut AiD SANHGH R '@gﬂ{ﬂ% AnE st i

| i qui d- pervi ous continuous 20 fi and a

i quid-i j ' ﬁ@ﬁﬁﬂﬁéﬁgﬁ%ﬁﬂi [ in

a Iongitqﬁﬁﬁ§§ﬂﬁg§%g@?#%ﬁ&g#ﬁi éﬁﬁ;gﬁﬁ“

overlaid each other and |iquid-absorbent cores which

are interposed between the webs so as to be aligned

in the |ongitudinal J; 2W2-248447/2003-200578
TECHNICAL FIELD OF THE INVENTION

The present invention relates to an apparatus and a method
for feolding and tucking disposable diapers in their crotch
regions inward as a contiguous diaper structure is fed in a

machine direction,

RELATED ART

Various processes for making pull-on diapers are well
known (for example, from Japanese Laid-Open Patent Application
Publications Nes. 1993-31135a, 1993-31136A and 1993-421B0A).
A typical example of the well-known processes will be described
below.

This typical process comprises the steps of forming a
continuous laminate inciuding a liquid-pervicus continuous

first web and a liquid-impervious continuous second web which

‘run in a longitudinal direction of these webs and are overlaid

each other and liquid-abscrbent cores which are interposed

between the webs so as to be aligned in the longitudinal
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direction of the webs at regular intervals, folding

back the |am nate along a l|ongitudinal center |ine of

the webs with the second web insi-de, joining the

| am nates overlaid each other in a heat

extending in the transverse direction 5 %iﬁﬁﬁgﬂggg@??ﬂlﬁ?s
bet ween each pair of the |iquid-absorbent cores

adj acent to each other, cutting out the |am nate al ong
respective first cutting |iné&s each being convex

toward the |ongitudinal direction to form/|eg-.ho
damectiioal bf thetwags ahaean oY Se i B the
| ines each extending in the 1.0 transverse directlon

| 19§th%EV\&D§n§% Vesk ieaeiingdi centerhbinded thealelng with the

I'i'nes adjacent to each other to obtain a plurality of

' nd| \c/iJ g%%'olHHUf-i 6nar|q5.ﬁ£ﬁ Stnd NBarithA£ &) HrAPRIidRR DB ther

nven pro ess i s conposed of a front
malst regi.on rear waj st .re |on nd a crotc
1802 beabrPRELANGar she BT ESNdERG P 11 raSS erg ¢ fledeion

In the case of the diaper nade by the process as has
cefx eityel aritsy Hedeireate seatb g iab @fe thehd iiagdmsibserfisat cores
laterally wth respect to the waist-hole which opens

deydcpitverbi Gach digterid,oncetting dhatpethas vamiwate along
from above with the wai st - hoIe 20 br oadened with the

ﬁh?%tlv% Qaher ‘M t%hs'l cﬁpltﬁuﬁ e tm-:ard the

allgnnent W t es an he crotch

Lo LS Loy bel o Lo et 01 D cueeing
agai nst transversely opposite 2002-24844712003- 200578

i laminate along second cutting lines each extending in the
transverse direction of the webs between each pair of the
heat-sealing lines adjacent to each other to obtain a plurality
of individual pull-on usliapers . The pull-on diaper made by such
a conventional i;:rcx::ess is composed of a front waist region, a
rear waist region and a crotch region 50 to define a waist-hole
and a pair of leg-holes.

In the case of the diaper made by the process as has
exemplarily been described above, the leg—ho_les open laterally
with respect to the waist-hole which opens in the wvertical
direction of the diaper as viewed from abave with the waist-heole
broadened witﬁ the hands. In other words, the waist-hole is
out of linear alignment with the leg-holes anﬁ the crotch region

lies immediately below the waist-hole. With such diaper, the

wearer's toes or heels come up against transversely opposite
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side edges of the crotch region as the wearer's |egs
are let through the waist-hole and the | eg-hol es when
the diaper is put on the wearer' s body. In

consequence, a nuch tinme may be taken t U4 oty 2005
di aper on the wearer's body. 5 Fromthe gﬁ¢%2434¢%2uﬂ329ﬂ3?8

~viewpoint also, such diaper of the prior art is

i nconvenient due to the minimumw dth of the crotch
region usually being larger3than that. of the

wearer's crotch. Specjifically, t crotch regi.on of

4He GRBEr LobhBUFROCED TSGR by AT B @ 1ot
wearer's crotch region creates a 10 disconfortable
theelighgtlhg aiaistt -thrd enendethe Lgct-hedgsrwhen idie diapel 1s put
region may be irregular folded and/or formed with a

obl thahldaredi* 4 bhagul afn Gharemetd,ha Mich ¢ meeghgbodtaken
the diaper is squeezed between the wearer's thighs. a

t%giﬁﬁét Fgggﬁg%gdhipgiéggeggggngi ;unction expect ed

region i's apt to bé“deteriorated and
body di scharges may | eak beyond the crotch regi on of .
t he dFEPBr thepENeF YiaRG e 8460 aSUREE1aRRRPE S prior
been di scl osed above includes nmeans for folding the
agtol £ Ancegiveniehttidies tbader miammbunhdrdsflopt thsecxdbpk region
made by these processes are still 20 acconpanied with

u%@%ﬂi?o bLefRgas i bepandegkst bed abpre wedfeart Ss akrotch.
obj ect of the present invention is'to provide the

BRRRaRs I bR RbBRE el o HA0ALPER B upipy o be
t he problens as 2002-248447/2003- 200578 -4 .

properly received by the wearer's creotch region creates a
discomfortable feeling against the wearer. Furthermore, the
crotch.region may be irregular folded and/or formed with a
plurality of irregqular creases as the crotch region of the
diaper is squeezed between the wearer's thighs., As a result,
a body discharge absorbing function Expécted te the crotech
region is apt to be deteriorated and body discharges may leak
beyond the c¢rotch region of the diape;.

None of the processes as have éxemplarily been disclosed
above includes means for folding the cretch region of the diaper
and therefore the diapers made by these processes are still
accompanied with the problems as have been described above.

‘Tt is an object of the present invention is to provide

the apparatus and the process for folding disposable diapers

in their crotch regions and thereby to sclve the problems as



10

15

20

have been descri bed above. DI SCLOSURE OF THE | NVENTI ON
According to one aspect of the invention, thereis 5
provi ded an apparatus for folding and tucking a

contiguous diaper structure-running in

direction, the contiguous diaper struct2W@?§ﬂ@93@Pﬂﬁﬁmﬁ?3
a plurality of crotch regions arranged at regul ar
intervals in the machine direction and a plurality of
first and second wai st regiors |ying both sides 10 of

the crotch regions in a cross direction orthogonal to

have besshidesiinges iA9Vand having a plurality of

| eg- hol es each formed between each pair of the crotch

regi ons adjacent to each other. The apparatus

conprises a conveyor mechani sm fol ding the contiguous

éﬁﬁﬁﬁﬁ%é} T&dﬁﬂ din the crotch 15 region
e flrst an second wai st regions are

opp05|tel Spaced apart_fro h ot her_and conveyin

the o Fapbhe aramit ot Aonanai i Ehife is
direction with the conti guous dlaper structure kept
thahwdathd sarn chpbargties hipr shApldérg ngndhéuskdngh & sygitguous
of the contiguous diaper structure into the inside of

Aidpehereapthgetiriirapen SinadBine lilrearaildie, thg-dmwiteisnons
lying on both sides of the crotch region, the folding

T FPREELY, U PYSRIRERf PR rogions
SO SRSk Yag' B B chRER S FEiebon nc

runni ng of the contiguous dlaper
plurality of first and second waist regicns lying both sides

of the crotch regions in a cross dire;tion orthogenal to the
machine direction and having a plurality of leg-holes ecach
formed between each pair of the crotch regions adjacent to each
octher. The apparatus comprises a Conveyor mechaniam.fc:-lding
the contigucous diaper structure aloné a fold in the crotch
region 2o that the first and second waist reqgions are oppositely
spaced apart fromeach Dthef and conveying the contiguugs diaper
structure in the machine direction with the contiguous dlaper
structure kept folded, a folding mechanism tucking the erotch
region of the contiguous diaper structure into the inside of
the contigucus diaper structure from the leg-holes lying on both
sides of the crotch regicn, the folding mechanism including
folding plates adapted to move toward and away from the crotch

region of the contiguous diaper structure in the cross direction
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structure in the machi ne direction, each of the
folding plates conprising a first base and a pair of
gui de arnms extending from the first base in the cross

direction and aligned in the nmachine 5 djfrect]
the guide arns noving into the inside of hé'ﬁéi‘{ﬁﬂwzﬁﬁgzmﬂg

conti guous di aper structure as the folding plate noves
toward the crotch region of the contiguous diaper
structure, and then the gui-de arns catch opposite

side edges of the crotch region in the vicinity of |
irhesypthrenbrrthen owish shgening $fe Hpharaphiguous diaper
according to the present invention includes the

Srahlcanizrg i anbios immiine diyeEadbnefeddie cfutte tolditmplates
a proximal end and a distal end, the proximal end is

é&ag%%igg ngn#éétbaﬁ%zgmtahr% Ftall% JEShillde 8PAs’ EREMEThY from

sSWng ort the opposite side 15

edges of .the guide arns get near to ch, other. as, the . .
G BLSF b Saraet e LR LET 7D QO LSS A Epe Apehine
and get away fromeach other as the guide arns
distectdiorf r amd Hdhe gntiidp eumnsdimpemy siytge thivee ingddeTipd the
fol ding nmechanismincludes a first rotary disc 20

tfifbus didbrirestradfdranagtiee: eslldaisignglabeanoves toward
vertical direction, a plurality of the folding plates

LGN O B PR OBl B L 1 e
neans

s o BB SO B S L SEL s iy resion
around the axis, the folding plates
in the vicinity of the fold froem the outer side.

The apparatus according to the present invention includes
the following embodiments.
(1) Each of the guide arms has a proximal end and a distal
end, the proximal end is fixed to the first base and the distal
end repeatedly swing back and ferth sco that the copposite side
edges of the guide.arms get near to each other as the gquide arms
move into the contiguous diaper structure and get away from each
other as the quide arms retract from the contigucﬁs diaper
structure.
{2) The folding mechanism includes a first rotary disc
adapted to rotate around an axis extending in a vertical
directien, a plurality of the folding plates are arranged in

a peripheral zone of the first rotary disc at reqular intervals

and mounted thereon by means of an axis extending in the vertical
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rotate around the axis of the first rotary disc as the
first rotary disc rotates around its own axis and
each of the folding plates rotates around -its own

axis by 3600 while the first rotary 5 dig&%%?ﬁﬁaqgh@izmHTS

own axis by 360* so that the direction t

guide arns are opposed is always the sane during
rotation of the folding plates and the pair of the
guide arms noves in the crods direction into the
conti guous diaper structure to catch_and @éess t he

@O Ane §POAS oF O tFREABHIATRIIG tieapEis1otise ARtding plates

the crotch'region of the contiguous di-aper~- structure
r@tate Reaieid thet baipeoifphbheafizsherofathelises sis the first
rotary disc and noves in the cross direction apart

IedP) B8 sEO0RLE A RO YS-cafflar P8 0wl BHGsURHE &t BE the folding.

cont i guou-s di aper structure gets away fromthe

peri pheral zone of the first rotar jsc..1 3).Th
S Eo P EER AHeGnd AEP et B 4601 RS S HlR FiG8E rotery
motion canms arranged in the peripheral zone of the f )
dirst arcvadyitdicn arisehyl 360% satthaktheaddrerkégn to which
thereon, each of the folding plates conprises links

HR Bt dlco B rinBeape Cophpbd e nids adfvalyise thei same aluming watchtion
connected to the guide arns by neans of the link 20

s ' [ [ de@i kN in
P BT A e et TSRO 10 s gmoves 4
I.rst base j.n the vertical_ . direction th in. i

S SRS FHRTHRN | 1P dhe Giguos i drgo b rigrure to
the pos it ive notion ¢ amand eac h of the pos it ive
aedich anQ 1902s 2 4844 7¢20bgh2gegien- pic the cemtdagions diaper
around the axi s of thef irst rotary di sc due to
structure as the creotch region cof the contiquous diaper

structure gets nearer to the peripheral zone of the first rotary
disc and moves in the cross direction apart from the contiguous
diapér structure as the contiguous diaper structure gets away
Erom the pefipheral zone of the first rotary disc.

(3) rI.'he folding mechanism includes a plurality of positive
motion cams arranged in the peripheral zone of the first rotary
disc at r.agular intervals and fixed thereon, each of the folding
plates comprises liﬁks mounted on the proximal ends of the guide
arms, a rod connected to the gulde arms by means of the link
and extending in the cro.ss direction and a pin extending thrcugh
an end zcone of the rod and the first base in Ithe vertical
direction, the pin is slidably inserted into an eccentric cam

groove of the positive motion camand each of the positivemotion
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rotation of the first rotary disc and the pin noves
al ong the cam groove so that the rod noves back and
forth in the cross direction and the guide arns smﬁng
back and forth in the machine 5 directiaon hy ne
the |links and thereby the distal ends ofﬂﬂ?ﬁagﬁﬁF@@H:HMS?g
arms repeatedly get near to and away from each other.
(4) The fold-ing mechanismincludes a plurality of
auxiliary plates |ocated soe7aB to be opposed to the
fold-ing -plates and adapted to nove toward and, away
CRPD T ?Jﬁ%t% AREFERQ gl HFLs IRE Fhs (ﬁ%ﬂ%é’%a&ﬁaﬁéﬁc due to
structure between the f irst and second wai st regions
ropabioh by tdpadadsapact atycdRseaahd -tlot pedn moves aleong the
synchron i zat ion wit h runn-ing o f t he cont iguou

c8miglafe -sé thdf UHe!irad mdved RRCIRGRJ @%r@hrﬁﬁttﬁé CIOss
each of the aUX|I|ary plate s conpr i s e s a second

ARESE 0N SR Ehe T e R i Bob R A R i s achine

second base in the cross direction, each of the quide

diregbiondy mesins af theq dl irdgre Bawl tbanebyt the cHedal ends of

direct-ion, the guide a and the guide bl ades

B RfdirdEn amssfapmedmtgaﬁ heatgond iagdbawad fist each other.
structure and snul taneously the qu-ide ar, nove into a

(28 eﬁg?af %&ﬁ@tcﬁgm@nﬁm@ﬁaeﬁ@ gl%féfll@cyhtej? auxiliary

e ssot e crotc Ion Is

th i d d th
Pf%?%bi} (OEREPT D TheT RERAPRL (Tns BontiodPHoPbpEes and
di aper structure. 2002-248447/2003-200578 {5) The
adapbed ghorsiheh itavaLst podesway sEeon deho gt i gegion of the

contiguous diaper structure between the first and second waist
regions oppositely séaced apart from each. other in
synchronization with running of the contiguous diaper structure
inthemachine direction, each of the auxiliary plates compricses
a second base and a pair of guide blades arranged side by side
in the vertical direction and extending from the second base
in the cross direction, each of the guide blades has a distal
end tapered toward the cross direction, the guide arms and*tﬁe
quide blades synchronouély move into the contiguous diaper
structure and simultaneonsly the guide arms move into a
clearance defined between the pair of the guidé hladeé so that
the crotch region is held between the guide arms and the quide
blades and thereby tucked into the inside of the contiguous

diaper structure.
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| ocated so as to be opposed to the first rotary disc

and adapted to rotate around an axis extending in the
vertical direction, a plurality of the auxiliary

plates are arranged in a peripheral 5 zo of t

second rotary disc at regular intervals 2@‘%&?@8“3'2{]%73
t hereon by neans of an axis extending through the

second base in the vertical direction so as to rotate
around the axis, the. auxili#ary plates rotate around

the axis of .the second rotary disc as the second )
{(Pdt ar Y& folddng Jeechauiemi tacidesxds sarPad Eabhryr disc
the auxiliary plates rotates around its own axis by
136atedhsd est he Isecppdsedttar yhel $ireotattesyadoandnd adapted
own axis by 360 so that the direction to which the

- £8U8eabb agesurid SrPRRAECExt&nddhyays AHE veais < Wi%ection,

rotation of the auxiliary plate and each of the guide

oA 8, U8558 L4500 HER 4PL 815 periprera

second wai st regions as the crotch region of the
zpBRt 7% OGS erapd T diFE alydiegiadr epteEVakE gnd Bpunted
and second rotary discs and noves in the cross
tderechi by meEmid 9 am blkdscentending. cthapegh dhelcarond base
as the contiguous diaper structure gets away fromthe

ihi £8é i SRT@RE R 8bYadiRf Tortll dPSuRANIREWRNS;, the.

di aper structure conprises a |iquid-pervious
conti.nuous,fjrst a_lli idﬁin'per.vio conti nuous
SRt B ke R Pt TG RGPl Botany
2002- 248447/ 2003- 200578 each interposed between the
dipeses gie S666RE RRbITElex sHdEtRP arpuRdk hbs Wi gicis and
region toward the first and second wai st region
each of the auxiliary plates rotates arcund its own axis by 360°
while the second rotary dise rotates around its own axis by 360°
so that the direction to which the quide blades are opposed is
always the same during rotation of the auxiliary plate and each

of the guide blades moves in the cross direction into the

‘contiguous diaper structure between the first and second waist

regions as the crotch region of the contiguous diaper structure

gets nearer to the first and second rotary discs and moves in

the cross direction apart from the contiguous diaper structure

as the contiguous diaper structure gets away from the first and
second rotary discs.

{6) The  contiguous diaper structure comprises a
liquid-pervious continuous first web, a liquid-impervious

continuous second web and a plural ity of liquid-absorbent cores
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in the cross direction. According to another aspect of:

the present invention, 5 there is provided a nethod

for folding and tucking a contiguous diaper structure
running in a nmachine direction, the contj [ §
structure including a plurality of crotchg¢§g$%#£¥£%8igﬂﬂ5?g
arranged at regular intervals in the machine direction

and a plurality of first and second wai st regi ons

|l ying both sides 10 of the crfotch regions in a cross
direction orthogonal to the mnmachine direction and )
SR AYtarpPard hatrean FBE- hbrel aBEcFecP i Welpspaideerending
each pair of the crotch regions adjacent to each
ftdnet he Hheninet redriconpewaed thefirspsand skgiotidmgaise region
contiguous diaper structure along a fold in the

i U LM Sxddi@n t he 15 first and second wai st
regions are oppositely spaced apart from each other

by conveyer..neans, fol.din nd. tucki the crotc :
regi O%C#ﬁq@gco%ﬁ i l?otg]s?lgia% ger':tstﬂ uct U |er#e%‘tt hh‘kLerWEﬂtlﬂn‘r
i nside of the contiguous diaper structure fromthe
Hhayehdperrovidr anmgbhad EgryEeldingrand T Nged M pyguous
fol di ng neans. The fol ding nmeans 20 includes folding
Jilsaieasstdapt efdetrmmmivey iowemdchide aliayedtriom, the contiguous
crotch region of the contiguous diaper structure in

d %%ICT Q6SucHhiECHIRN Ul ndy & NEANIrZatikgn o t BrEUBRI Ngions
(ﬁ the contiguous diaper structure in"the machine

di rectipon- Each_of 2002-248447/2 -2 /8 . 10- e
SRS RO R P LEE VA 1P, 10, LS B A GEredGfon and a

uide arns_ extending fromthe first base in the cross .
eEditen ofnfirst and second waist regions lying both sides

of the crotch regions in a cross direction orthogeonal to the
machine direction and having a plurality of leg-holes each

formed between each pair of the crotch reglons adjacent to each

other. Themethod comprises the steps of folding the contiguous

diaper structure alcong a fold in the crotch region sc that the
first and second waist reqgions are oppositely spaced apart from
each other by conveyer means, folding and tucking the crotch
region of the contiguous diaper structure into the inside of
the contiguous diaper structure from the leg-holes lying on both
sides of the crotch region by folding means. The folding means
includes folding plates adapted to move toward and away from
the crotch region of the contiquous diaper structure in the
cross direction in synchronization with running of the

contiguous diaper structure in the machina direction. Each of
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aligned in the machine direction. The qui-de arns nove
into the -inside of the contiguous diaper structure
as the folding plate 5 noves toward the crotch region

of the contiguoius diaper structure, and t _
gui de arns catch opposite side edges of 2 p@%ﬁ@ygpﬁﬂﬂ}zmb?s
regi-on in the vicinity of the fold fromthe outer

side. The nethod' according to the present invention
includes. 10 the followi ng eabodi mrents. (7) Each of

the guide arns has a proximal end and a distal end,

tttee folohiingablafes| GOMPRESes o tHEFt base pascapaiy if guide
distal end repeatedly swi ng back and forth so that

drikes enResidiecs Feem engesi it thaseguindehar tpogetdiesrttan and
each other as the quide arns, 15 nove into the cont

all%}!ﬁ%ﬂ gu?tg?é mach’i et éﬁfe@?ﬁoﬂet T’H’@éu&&@r@aﬁ% hove! 8o the

arnb retract fromthe ¢ t-1quous d-iaper
ncl ud

The fold 75
st Ot Sonkiaetis FoaErs, %?Jéumﬁ%&saﬁhsx%%iémé plate

extending in a vertical direction, a 20 plurality of
nees okdwagdpltiiescapbchr pgjan | afa e | gRBEaPUeBRe diaper
of the f irst rotary disc at regular intervals and

JHHE e ! RekEehedy thBagaide apmexcatekt efpibaite neide edges
vertical direction so as to rcrtate around the axis,

SESSELALAR VAl 55 B8 NPT Aty B o

first rotary disc rotates
S1

The methed according to the present invention includes
the following embodiments.
{7y Each of the guide arms has a proximal end and a distal
end, the prc:;xjinal end is fixed to the first base and the distal
end repeatedly swing back and forth ém that the opposite side
edges of the guide arms get near to each other as the guide arms
move into the contiquous diaper structure and get away from each
other as the guide arms retract from the contiguous diaper
structure.
(8} The folding means include a first rotary disc adapted to
rotate arcund an axis extending in a vertical difection, a
plurality of the folding plates are arranged in a peripheral
zone of the first rotary disc at regular intervals and mounted
thereon by means of an axis extending in the vertical directinn

so as to rotate around the axis, the folding plates rotate around



106

15

20

around its own axis and each of tie .folding plates
rotates around its own axis by 360 while the first
rotary disc rotates around its own axis by 360 so
that the direction to which the guide 5 r
opposed- i s al ways the sanme during rotat i@:hgsb?fﬁﬂﬁgmm'zmﬂg
folding plates and the pair of the guide arns noves-in
the cross direction into the contiguous diaper
structure to catch and presK. -the crotch region of the
conti guous di aper structure as the_crotch region of
theeddh®f fheust o apetast it s the Sinshretary dipg petates
peri pheral - zone of the first rotary disc and noves in
arbendrigssoensecits and samht of the Lkl Ton pil gtessrahapey around
structure as the contiguous diaper structure gets
. . d I f [ I
LB R 7 PR PELE TR ol ark i e rAihs ground
.a plurality of sitive nption 15 canms arranged i )
RO e piR R TReo0r ChAR e TG disenian the guide
regular intervals and fixed thereon, each of the
arpEdpRg opPeees denliveds |thik Same rdedingm fekation of the
proxi mal end of the guide arns, a rod connected to
fohaigyipleaarsrandytine ges rof £ tiite: Ghike ands axtresdinghaecross
the cross direction and a pin extending through 220 an
agPactenR ShebhenkodoAtdghlifs’ bisbePagerhBehbe ¥6rEAERD and
Irection, the pinis slidly inserted into an
eccent.ric._cam. groove of e posifive nofion_can_an
PESER B (RS Pa FEAEBE %‘He ‘g%?i"sl%‘?%? é@%ﬁ&%gure as
axis of the first rotary disc due to 2002- 248447/ 2003
thegyptah regiehofi m contigeopsdizppaplrurssrameihasarer
pi n noves al ong the
to the peripheral zone of the first rotary disc and moves in

the cross direction apart from the contiguous diaper structure
as the contiguous diaper structure gets away from the peripheral
zone of the first rotary disc, on the other hand.

(%) The folding means include a plurality of positive motion
cams arranged in the peripheral zeone of the first rotary disc
at regular intervals and fixed thereon, each of the folding
plates conq}riées links mounted on the proximal end of the gquide
arms, a rod connected to the guide arms by means of the link
and extending in the cross direction and & pin extending through
an end zone of the rod and the first base in the vertical
directien, the pin is siidably inserted into an eccentric cam
groove of the positive motion cam and each of the positive motion:

cams rotates around the axis of the first rotary disc due to
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cam groove so that the rod noves back and forth in the
cross direction and the guide arns swi ng back and
forth in the machine direction by neans of the |inks
and thereby the distal ends of 5 the gu
repeatedly get near to and away fron1eacﬂ&%gggﬁgTﬂPE%fmﬁ?g
The folding neans include a plurality of auxiliary
plates |ocated so as to be opposed to the folding
pl ates and adapted to nove-déward and away fromthe
crotch region of _the contiguous diaper structure

ther Sl singotaryndinai 209, Byf Jakn fppves along the
oppositely spaced apart fromeach other in
csayn ehrioaviez &0l ahawi the rodninogesfbadle andtfeudusinitdpecross
structure in the machine . direction, each of the

AWt Y aRH MRS g6k BeasEs 568 980NAS AndPAereh A3 th@machine
gui.de bl ades arranged.side by side in the cross

B S oL I, R A5 G308 g emas of

distal end tapered toward the cross direction, the

e guidensrandaratdloedst trar o ARR BRI SEprnggeh other,
into the contiguous diaper structure and

Siopl trnee 6using meagis dacaude snpyaerabity afcheridneey plates
defined between the pair of the guide blades so that

el %%VSESEBVI:)%ST ) %h%efsﬂagnéoafétaé 448 adapted

crotch region i1s etween the guidé arns.and the
| ades. and t her cked i

ui de t n}q he i 'ﬁ of ..

H5Ts i 80 ey TR i Fro iy fen b sone i guous
means include a second rotary disc | ocated ) )
e [84arroEs - DogsEn tm figsds angl Fecppbssd gt regions
the first rotary disc and adapted to rotate

oppositely spaced apart from each other in synchronization with
running of the contiguous diaper structure in the machine
direction, each of the auxiliary plates comprises a second base
and a pair of guide blades arranged side by side in the cross
direction and extending from the second base in the cross
direction, each of the guide blades has a distal end tapered
toward the cross direction, the guide arms and the guide hlades
synchronously move into the contiguous diaper structure and
simultaneously the guide arms move into a clearance defined
between the pair of the guide blades so that the transversely
cpposite side edge zones of the ¢rotch regicn is held between
the guide arms and the guide blades and thereby tﬁcked into the

inside of the contiguous diaper structure.

{11} The felding means include a second rotary disc located
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around an axis extending in the vertical direction, a
plurality of the auxiliary plates are arranged in a
peri pheral zone of the second rotary disc at regul ar

intervals and nounted thereon 5 by neans,_
ext endi ng through the second base in theZ&%%ﬁﬁﬁgz?amLmMETB

direction so as to rotate around the axis, the
auxiliary plates rotate around the axis of the second
rotary disc as the second rbtary disc rotates around
its cwn axis -and each of the auxiLiaraﬁglates

spcratedePBRRECHEO bhif TGSt BPtaEpEias dhd Bslaped to rotate

second rotary disc rotates around its own axis by 360
a¥oulndoan tahd sdéexeendingtin whecletthcajuiddeebitades apdurality
opposed is always the sane during rotation of the

of’i%hhi Qﬁiéiﬁlk.é_g'?sgilﬁﬂeﬁa&f‘e SfrihGeduide Padgshdmiiesone of
t r

In e Cross ction into the ~contiguous diaper
tructure between.the first.and. second waist 15
SeREnd ST YR 7T B5PBR DL e Chrt PRI gp shereon
structure gets nearer to the first and second rotary
¥ peansnoinsueaxia exhending stheesh | gre froand kupee ie the

conti guous di aper structure as the contiguous diaper

vErtiealr edDedst bRy shr afe bebwasicdthe atbnsdl ans sexbad the
rotary discs. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS

ag{.lﬁr]gil:%ujys q a5 ESEEE}é?a%ﬁWdSEﬁw ﬂié%?%?ﬁélé rotary

-on deper having its crotch region _
AR SR oA e A A B i
each of the auxiliary plates rotates around its own axis by 360°
while the second rotary disc rotates arcund its own axis by 360°
so that the direction te which the guide blades are opposed is
always the same during rotation of the auxiliary plates and each
of the guide blades moves in the cross direction into the
contiguons diaper stru;:ture between the first and second waist
regiocns as the crotch region of the contiguous diaper structure
gets nearer to the first and se&nnd rotary discs and moves in
the cross direction apart from the contiquous diaper structure
as the contiguous diaper structure gets away from between the

first and second rotary discs.

BRIEF DESCRIPTICH OF THE DRAWINGS
Fig. 1 is a perspective view showing an example of a

pull-con diaper having i1ts crotch regicn folded and tucked;
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the diaper of Fig. 1; Fig. 3 is an overhead view
showi ng the diaper of Fig. 1 from above the
wai st-hole; 5 Fig. 4 is an overhead view showi nhg an

exanpl e of the apparatus for folding angui;}‘fgﬂggﬁ,gwf—zmﬂs

di aper in the crotch region; Fig. 5is
corresponding to Fig. 4 show ng the apparatus for
fol ding and tucking the diaper in the crotch 10
region, Fig- 6 is a parti al F¥*cut anay scal e- enl ar ged

side view showng a part of Fig. 5 Fig. 7 |s an .
- over h&dg -v? &% éfpem%qllahau%a@arod?‘b?]a?m vigw showing
whi ch a contiguous diaper structure and an electric

tifed @iapkh ayfe mief. dhown; Fig. 8 is a scal e-enl arged
overhead view of a folding plate and an auxiliary

pl at ewify 93 9gl fn G ROA g W 1Y AhRMBT eRE Mhstﬂéﬁfof heig. 1

folding plate: 20 Fig. 10 is an overhead vi ew show ng

anot h exanpl e of t he ;apparatus for fol ding and
ftﬁ%kiﬁ%"tﬁh ,lpq]ﬁg crotch region; Fig. 11 is a

si de view correspondl ng to Fig. 10 show ng

2002- FAg44A 200 3R200978head - VEEW SPFHLagus sxappil@ mf the

and tucking the diaper in the crotch
apparatus for folding and tucking the diaper in the crotch

region;

Fig. 5 is a side view corresponding to Fig. 4 showing the
apparatus for folding and tucking the diaper in the crotch
regicn;y

Fig. 6 is a partially cutaway scale-enlarged side view
showing a part of Fig. 5;

Fig. 7 is an overhead view of first and second rotary discs
in which & contiguous diaper structure and an electric motor
are not shown;

Fig. 8 is a scale-enlarged overhead view of a folding
plate and an auxiliary platey

Fig. 9 is a scale-enlarged overhead view of the folding
plate; |

Fig. 10 is an overhead view showing another example of
the apparatus for folding and tucking the diaper in the crotch
region;

Fig. 11 is a side view corresponding to Fig. 10 showing
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region; Fig. 12 is a partially cutaway scal e-enl arged

side view showing a part of Fig..11l; and 5 Fig. 13 is

a scal e-enl arged overhead view of the folding plate.
DESCRI PTI ON OF THE BEST MODE FOR WORKI ny

| N\VENTION Details in an apparat us andN?'g:rzé%degggwmm'ﬂmﬂg
according to the 10 present invention for folding

di sposabl e diapers in their crotch regions will be

more fully understood fromthe description given

hereunder with reference tqQ the acc anyin .
EHERAPRRSALYS fon H0d i EPRRCTHT Y RF OF 2ROF, B e croteb
pull -on 15 di sposable diaper 1 having its crotch

regdioan 6 fol ded by an apparatus as will be descri bed
|ater, Fig. 2 is a partially cutaway devel oped pl an

vi ew efi gt he2 di @REbakthalilRgcht arbyodthlé-aaflapded side view
regions 5, 7 disconnected from each other al ong

ransversely.o i.te si,qe egge zones 9 t her eof and
EEFEFﬂg s ta%&gég 'ea&'vﬁe%gshomﬁng t he di aper |

fromabove a waist-hole 12. In Figs- 1 and 2, .a .
wai st FaBr cUATER @neralerepbarset Tsthend Fiepiop,the folding
arrow LI (in Fig. 1 alone), a transverse direction is
piladiecat ed by an arrow L2, a longitudinal direction

2002- 248447/ 2003- 200578 -16 is indicated by an arrowM

and a thigh-circunferential direction is indicated by

an arrow N (in Fig. 1 alone).

DESCRIPTION OF THE BEST MODE FOR WORKING OF THE THVENTION

Detalile in an apparatus and a process according to the
present invention for folding disposable diapers in their
crotch regions will be more fully understood from the
description given hereunder with reference tc the accompanying
drawings.

Fig. 1 is a perspective view of. a typical pull-on
disposable diaper 1 having its crotch region 6 fclded by an
apparatus as will be described lafer, Fig. 2 is a partially
cutaway developed plan ;'.riew of the diaper 1 having front and
raar waist regiong 5, 7 disconnected from each cther along
transversély oppoeite side edge zones % thereof and Fig. 3 is
an overhead viEW'showing the diaper 1 from above a waist-hole
12. In Figs. 1 and 2, é waist-circumferential direction is
indicated by an arrcw L1 (in Fig. 1 alone), a transverse

direction is indicated by an errow L2, a longitudinal direction
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The diaper 1 conprises-a |liquid-pervious topsheet 2
(first web) facing the wearer's body, a
l'iquid-inpervious 5 backsheet 3 (second web) facing

away fromthe wearer + s body and a |iqu

core 4 interposed between the top- and g@@ﬁ?ﬁ@%ﬁ?ﬂgamnﬁTg
3 and attached to at |east one of these sheets

The diaper 1 is conposed of the front wai st reglon 5

(first 10 or second wai st r#gion 81 83) t he rear
wai st region 7 (first or second wai s %%gn 81

igntnd heaked byran @g‘F@W’"Ba{lérao‘E’Ehgh‘r%bF%W“ ea&%%?naw&ctm

bet ween these wai st regions 5, 7. The diaper 1 has
ilsorigidideiteal by andazum&sNBIﬁm Fhig.f lomloaed -r ear
wai st regions 5, 7 extending outside |longitudinally

Opposigye 1 facehpiheesors ﬂl?ﬁh&i$9rv10us topsheet 2

wai st-circu erentlal di recti on, ransversel y

posite Sld es 9 of peg
r‘ﬁg?sdhs"‘%b} 78 ’gﬁdl %& Sttt %f%%'?érsel V DPposi wrvicus
si de edges 4b of the core 4 in the lon udlna
IgiaksdtEedn arEaichvebdr SRFYNT GRS ﬁf@ms T; §ngedy and
10 in the crotch region 6 destined to 20 surround t he
MR Qi1 $-dbs@iseit eateng diftsirgedat lstidesanigebe 4bp- and
of the core 4 in the thigh-circunferential direction.

msr@@s 4, ext apds agkARRkbdaeRbi A€ YeQ¥L ohd B IHidde sheets

e

region 6 and further extends into the front and rear
wai st regions 5, 7. 2002-2,48447/2003-200578 -17 Tn
héaﬂlaper 1, the side edge zones 9 in the respective

wai st regions are overlaid and joined together by
means e diaper 1 is compesed of the front waist region 5 (first

or second waist region 81, 83), the rear waist region 7 (first
or second waist region 81, 83.} and the crotch region & {(crotch
region 82) extending between these waist regions 5, 7. The
diaper 1 ha;a l|t:-n-;[:i.tl.:u:flj._na.ll:s‘,r end zones 8 in the front and rear
walst regions 5, 7 extending cutside longitudinally copposite
ends 4a of the core 4 in the waist-circumferential direction, 
transversely opposite 2ide edge zones 9 of the respective waist
regions 5, 7 extending outside transversely opposite side adges
4ib of the core 4 in the longitudinal direction, and transversely
opposite side edge zones 10 in the crotch region 6 destined to
surround the wearer's tﬁighs extending outside the side edges
4b of the core 4 in the thigh-circumferential direction. The
core 4 extends almost entirely over the crotch region & and

further extends into the front and rear waist regions 5, 7.



10

15

20

Plurality of heat-sealing |ines 11 arranged
intermttently in the |longitudinal direction. The
diaper 1 is formed u~"th a 5 waist-hole 12 and a pair
of leg-holes 13. In the crotch reg lon j
edge zones 10 destined to formthe resp@@??'&gg‘q’ﬁﬂﬁj}zmﬂs
| eg-hol es 13 describe substantially circular arcs
whi ch are convex inwardly of the diaper 1. The diaper
| bas a transverse dinensidd-smaller in the crotch
region 6 tb an tho s e -in the f ront 10 and :rear
wai stInddieosdaperylscthe 3isle, 2082,2enBE hift Ahpyrespective
hour gl-ass-1i ke planar shape in its devel oped state.
wa et eAgg Zon€ sae areeprand dedl victimebhhebgeither by means of a
elastically stretchabl e nmenbers 14 extending in the

HUHE Jelilli rly Blined! I EEdrfySPeWt@Imi ttently in
e?% t, dFfespect |gv 2 rgln gljlestretr-réﬁggI st ate 15 The Y

R IR, KB, el Wt L g s «

nen*ers 15 s ecured thereto, respectlvel , |n
weisbtbhde k2 and amakyofhkegrirlends g 5ﬁdth? Fewa‘-“@er egion
zones 9, 10, the top- and backsheets 2, 3 are overlaid
gandhient:SidE tédns | yohei nad dHegetihed. ﬁﬁ)ﬂhrthhebeespentive
in Fig. 2, the diaper 1 s formed with a'pair of first

1E§L§Bﬂ?sgTBdﬁegbﬁgﬁeléuﬂﬁﬂaﬂt@ﬂliyoél§66939 aE@Edhﬁﬂch are
Ines 17 in the.crotch region 6. [

foldln es 16 obI| xt end . f
CEBHEFal MR B foFPER 1S SRS AG S ransverse

crotch region 6 to its one S|de edge 6b put aS|de
dimsaedontamal ken inagdee cagtohereyice$ than Fhope in the front
respectively so as to form
and rear waist regicons 5, 7 so as to have a substantially

hdurglassulike planar shape in its developed state.

The end zones 8 are provided with band-like elastically
stretchable members 14 extending in the waist-circumferential
direction secured thefeto, respectively, in a stretched state.

The side edge zones 10 destined to form the leg-holes 13 are

providedwith a plurality of elastic members 15 secured thereto,

‘respectively, in a stretched state. Along the end zones 8 and

the side zones 9, 10, the top- and backsheets 2, 3 are overlaid
and intermittently jbined together.

As will be seen in Fig. 2, the diaper 1 is formed with
a pair of first folding guide lines 16 and a pair of seccond
foldingguide lines 17 in thecrotch region 6. The first folding

guide lines 16 obliquely extend from a central zone 6a of the
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a V-shape and the second folding guide lines 17 al so
obliquely extend fromthe central zone 6a of the
crotch region 6 to its 5 other side edge 6b put aside

toward the front and rear wai st regqi ons, t
a V-shape. The diaper 1 is folded at the @20%84%:32@6%{”5?3
in the crotch region 6 inward in the transverse

directiaon of the diaper 1 along the first and second
fol ding guide lines 16, 17 aHd tucked into 10 the

inside of the diaper 1. In the crotc [
caioveie 76 oo B n LE R 6ORF (ol 4R AT aoth Pt Hhidle Toward tne
correspondi ngly reduced. Foldlng and tucking the

fdicretnt akat-heaséteragiges B) i/n reepecbivhlyegd os o form
into the inside of the diaper 1 result in that the

A §%c%ﬂeﬂ§l@ﬂn€fgﬂ{& diiaeer 1} aTsd bdliquely

h™regi on I's substantizall y corresponds to the

di mensi on between the. side e S [
PSSO ChE FRALERL FH° M CRre SRebEsgten'd to its
di mension in the crotch region 6 substantlall .
cddvere spicied it 6bopu§véﬁ1§ﬁatw¢rﬁi ket fieong radfy%\;%?aé"e walst
di mension of the wearer's crotch. 20 The diaper 1 fits
Hetf WRArES '6 165 Wl ian Wshapreot ch region 5 and '
therefore creates a disconfortable feeling against the

wear ey, ep it lHe s3a4ead i1 tiheeh otch
crotch reéﬁ%ﬁ%gblyéq%agaﬁggr ss crot cﬁéstherle |sencor ©

ST e 2607 TPt ot TR TGy L atons

or the core 4mght beforrred with a plurali-ty of .
titve égurisdy and geaond fplding guide lines 16, 17 and tucked into

the inside of the diaper 1. In the crotch region 6, a dimension
betweén the zide edges 10. is correspondingly reduced.

Folding and tucking the diaper 1 at the side edges 10 in
the crotch region 6 into the inside of the diaper 1 result in
that the I'ﬂ.lﬂJ_m'.IJII'I. transverse dimensicn of the diaper 1 in the
_r.:rc:-tch region 6 1s substantially corresponds to the dimension
between the side edges 10. Inthisway, it is possible to reduce
the minimum transverse dimension in the -crotch region 6
substantially corresponding to or even smaller than the
transvaerse dimension of the wearer's crotch,

The diaper 1 fits the wearer's crotch in the crotch region
6 and therefore creates a discomfortable feeling against the
wearer. Evenwhen the diaper 1 is squeezed in the crotch region

& by the wearer's crotch, there is no anxiety that the diaper
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this way, body di scharge absorbing capacity of the
diaper 1 in the crotch reglon 6 is not deteriorated
and any | eakage of body 5 discharges is reliably

avoi ded. As seen in Fig. 3, the mst-hoﬁé%gg&é&ﬁ_zmﬂg_

bottons 13a of the respective |eg-hole

substantially aligned wwth one another ina vertical
direction, i.e., the bottons 13a of the |leg-holes 13
lie imediately bel ow the wal%t-hole 12. The 1 D
diaper 1 is free froman inconvenience_ that, t hg wear er

limighiobs ianeanbarky dskslashiaddih SEOLRB BeFPR g% HF core

of the crotch region 6 a s the wearer | s legs are
4l Al ghlr BYghothedWaithsa phetal iy anl ittesniley oleesed  In
when the diaper is put on the wearer | s body.

cPISISLY! Sody diSchircd kBbycbiay dapBioity oretAbOaber 1 in

put aper on"the wearer |Is bcKiy.

Fig. 4 is an overhead view show n n,exanpl f
ChpTaFaRER TP ToNAmECRA PEOReR R AR apr 88 BE pody
their crotch region, Fig. 5is a side view
diechesgesdisgredisbdy avehe®idng the apparatus 20 and

Fig. 6 is a. partially cutaway 20 scal e-enl arged si de

Vi ew ghonbag o paid. 6f the waist-rhdie lMandathadiitems 13a
direction is indicated by an arrow X and a cross

' t] : A t Chy She£611 Pl d with
G%n%ﬁéa%%%b%‘?{l‘g%gl%?oﬂﬁ J&% Ilnlgela:%s&%%nd 6, afverlts'zllr::eal o
direction (i.e., a.2002-249447/,2003-200578. - 20
e BRREDETU D RS éﬁﬂf&ﬁtaﬂg‘uoas ediaﬁa?z%?ﬁ%ﬁ e of
8 0 f olded 5
the leggho]e_es 13 lie immediately below the waist-hole 12. The

diaper 1 is free from an inconvenience that the wearer's toes
and heels come ﬁp agalnst the side edges 10 of the crotch region
& as the wearer's legs are let through the waist-hole 12 and
the leg-holes 13 when the diaper is put on the wearer's body.
Therefore, it is not likely that a much time might be taken to
put the diaper on the wearer's body.

Fig. 4 is an overhead view showing an example of the
apparatus 20 for folding and tucking the diapers in their crotgh
region, Fig. 5 is a side view correspeonding to Fig. 4 showing
the apparatus 20 and Fig. 6 1is a. partially cutaway
scale-enlarged side view showing a part of Fig. 5. In Fig. 4,
a machine direction is indicated by an arrow X and a cross
direction orthogonal to the machine direction is indicated by

an arrow Y. In Figs. 5 and 6, a vertical direction (i.e., a
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along a longitudinal folding guide line 85) is
indicated by an arrow Z. in Figs - 4, 5 and 6,
illustration of the contiguous diaper structure 80 is
simplifled so that a f irst web and a s
not be distinguished fromeach ot her angﬁﬁ@%gsg%?gﬁﬁﬂmHETE
the waist-circunferential elastic nenbers and the
| eg-circunferential elastic nmenbers are not shown. The
apparatus 20 has a conveyor-#echani sm (conveyor
means) serving to convey the contiguous diaper
thlickobesedBieatian of actRttiaUApefaapsrWaFguFhuLe 80 folded
machi ne direct-ion -indicated by an arrow X1 and a
ah Bhdi 29 JRphamsB L frelldiing geate)l fes B5)gisoinditated by an
down t he contiguous di aper structure 80 in the crotch
reqgi ons T, cont i S di A §he contigquous
aegﬁ%'r?se?,ﬁ%\ F SO IsOHAUSe i APRis SLdbd gu

1i'duid-pervous continuous f irst web .

corresponding tq the, |Iiguid-perwv ous topsb
e IR R BOS L BHPhbHEd SOEIRG B RATEY §8b ofid a Becond
(corresponding to the |i-qui-d-Inpervious backsheet
wepb aan mipberdlstinghishedifrompashyeirhcr grey the core, the
(corresponding to the |iquid-absorbent core 4) '

wallsel pasednreirepidinese élagsicand d@mbesend wessdand the
at tac hed to at leas t one of thes e f irst and

second. .. \i8 C Q13 G0 ey A0 Y eS HiHC B0 has
%fqﬂqﬁaﬁqmF%&§¥Eﬁgﬁb?%%E%gg?ons 82 (cg}responding to

the crotch regi-on 6 rranged at regular.-intervals

L ¢ At 20 Par i SURveRTg41RToan3 0 R ey o
-21 plurality of first waist regions 81

neEoTE )e spondinggt ¢ earheey tbatcontiguous diaper structure B0 at

a constant speed forward in a machine direction indicated by
an arrow X1 and a folding mechanism (folding means ]. serving to
fold down the contiguous diaper structure 80 in the cfatch
regions B82.

The contiguous diaper structure B(J comprises a
liquid-pervious continucus fivst web ({(corresponding to the
liguid-pervious topsheet 2), a liquiduj_rnpervicrus. continuous
second web (corresponding to the ligquid-impervious backsheet
3y and a plurality of iiquid—absorbent cores {(corresponding to
the liquid-absorbent core 4) interposed between these first aﬁd
second webs and attached to at ieast cne of these first and second
webs. The contiguous diaper structure 80 has a plurality of
crotch regions 82 {corresponding to the crotch region 6)

arranged at regular intervals in the machine direction, a
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wai st region 5 or the rear wai st region 7) and second

wai st regions 83 (corresponding to the front wai st

region 5 or the rear waist region 7 ) lying on both

sides of the respective crotch 5 region [

‘cross direction and conti guous to one aﬁgﬁﬁ@g@qi%ﬁhﬂ}&ﬂﬂi?ﬁ

respectively, in the machine direction, and a

plurality of |eg-holes 84 each fornmed between each

pair of the crotch regions -82 adjacent to each other

and arranged at regular intervals in the nachlne
piratitprof Thesteminl segdans &l {eOrESSPPIEING 1y the front

the first and second webs and each of the |eg-holes 84

wQ £8epLk§ioAns ebli phi:Cakashaaeshavegfont 3) mandr sexopdi waist
e creSs direction. The core |lies between each pair

th |
r@?ﬂ'gﬂgsggv%ﬁ;‘qﬁésgo%d%t i aﬁl‘;/é enlt%%}?@e T"Qillk'%ﬁ‘{: rrg%é'l h 5 or the
f h h
reon ol SIaF e PR ohELRg Orbath 1cRs Of sog HedRt e croten

The first web and the second web are overlaid and
rigliensig2 éntihe pobsedlizatinn andiconslquges tptRigANCther,
portions outward beyond the core. Each of the

r%%%el%@lﬁél% i RIHeV ivgth dleongi tdSt gt} plved abh p2OrZdaey of
h a pI urality of elastic members (not shown)

BARIEL LR B S B gt

are provi ong end

zones 8la, 83a thereof w band- | el as nbe

S aRBIR) LR B CBNEECAS R PR 5ot e Subet Aaals in
thereto in a stretched state (See Figs. | and 2).

the machine direction. The leg-holes 84 are fornﬁxlhy'CUttlng
the first and second webs and each of the leg-holes 84 presents
an elliptical shape having its major axis in the cross
direction.

The core lies between each pair of the leg-holes B4
adjacent to each other and extends over the substantially entire
crotch region 82 and further extends into the first and second
waist régions 81, 83 in the cross direction. The first web and’
the second web are overlaid and intermittently joined together
at their peripheral portions outward beyond the core.

Each of the 1eg-hoies 84 is provided along its peripheral
zone 84a with a plurality of elastic members (not shown)
attached thereto in a stretched state. The first and second
waist regions 81, B3 are provided along eﬁd zones 8la, B3a

therecf with band-like elastic members (not shown} attached
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in the contiguous diaper structure 80, the core nay'be
provided along its both side edges with well known
| eak-barrier sheets normally biased to rise above the

first web. . The 5 contiguous diaper str =
conprise the |iquid-inpervious continud%g&§%§3%%mag%HMb?g
and a plurality of absorbent panels placed on the

i nner surface of the second web between the

respective pairs of the adja®ent |eg-holes 84. In

this case, each of the panels wl| conprise.a
tthatd-peraiaugetﬁhﬁépéEa§ﬁeé§?EaFFﬁﬁuia-ﬁﬁﬁe?@rous

| oner sheet and an absorbent core interposed between

t heseTHppre obdtiguens shpster Shoicome\R), mithasirenmay be
conveys the contiguous diaper structure 80 forward in

ng; h] I . I3Rgh & rrier
P MBa 61k eobo o dingi cated HitH He11amem Xearnta

cours conveyance, "t he conti guous di aper 15

structure 80 .s foldeq in the crotch regio I a
Sheriss BRIl MEAPRL 8 okl rBPHTT o el ot Bt nagd- © The
the first and second waist regions 81, 83 may be,
coppdsiuoelsy s ddepgrapastrucsiwreach 8%t h8BY Th rige  the
illustrated, the conveyor nmechanism conprises a guide

15 f-Ginehdiotg idumtdimictts region] 82ehnand aoplurality of
plurality of driving rolls adapted to rotate so as to

Ly . | t .
AN ﬁgﬁgglglr qd UrARRE ShAEIHISERE LI ¥EEsédond web

ctron. The contiguous diaper
S ORREREL e o e IR
2002- 248447/ 2003- 2 005 78 -23 The conti guous di aper )
Htimicagey 86chedfighePrepdd Woddofgmprise a liquid-pervicus
upper sheet, a liquid-impervicus lower sheet and an absorbent
core interposed between these upper and lower sheets.

The conveyor mechanism caﬁveys the contiguous diaper
structure 80 forward in the machine direction indicated by the
arrow X1 and, in the course of conveyance, the contiquous diaper
structure 80 is folded in the crotch region 82 along a fold 85
extending in the machine direction so that the first and second
waist regions 81, 83 may be cppositely spaced apart from each

other. Though not illustrated, the cconveyor machanism

comprises a gquide rail for folding the crotch region 82 and a

plurality of driving reolls adapted to rotate so as to convey

the contiguous diaper structure 80 forward in the machine
direction. The contiguous diaper structure 80 is folded by the

guide rail, being conveyed using the rotating driving ralls.
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in the machine direction is under a predeterm ned

tension exerted thereupon in, the machine direction.

After the contiguous diaper structure 80 in the

crotch region 82 has been 5 fol ded al on ,

such tension acts on the first and sec%ﬂh£§ééégﬂ563§JMH5Tg

regions 81, 83 but substantially does not act on the

crotch region 82. The fol ding mechani sm conprises a

first rotary disc 21 |lying2Bransversely outside the

fold 85 of the contiguous diaper 10 structure 80, ﬁix d

f ol diTige pbatdguR snilaper strurtgued0 baiag Ganyeyrd fervar

first rotary di'sc 21 along its peripheral zone 2la and
i XhROS{ddni@ e i ieads 2s Suntupt ed mreddteefmind tension

rotary disc 21 along its peripheral zone 2la so as to

be interposed be n e L1 5ind oOldk¥cdissn .21l aFder the
e’t‘ﬁﬁt?és p@t‘?tli'wrs)}/\ﬁ‘?lngt% atnfglsé 53 15 a second rot ar y

disc 44 located on the outer side of the first tar
cantégagnaclGueR RETEHITREYS U BpET ST LEEH B SR oo

six auxiliary plates 45 nounted on the second rotary
feilaeadtdlonbotigei folpeds prarch tansonacts ognsleg figst and

understood that the number of these plates 22, 45 are
s%%%nﬂ%&i&ﬂ' Pé:#i’qﬁé’@l,f iggdhae whbseast kaldy dows piat ect on

and six auxfliary plates 45 are exenplarily

iIIustraged. The E'rst rotary disc 2 1 rotates around
the SXPECE A2982Pefidi'ng in a direction indicated by an

arrow X2 so that the 20()2-2484,471200

3-,200578 - 24 ..
cont | GheuECUAAPEr MEFhERE R BPEILG Byt TorvdlF Y f11¢ 21
t he

lying transversely cutside the fold 85 of the contiguous diaper
structure 80, six folding plates 22 mounted at regular intervals

on the first rotary disc 21 along its peripheral zone 2la and

six positive motion cams 23 mounted on the first rotary disc

21 along its peripheral zcne 212 so as to be interposed between
the first rotary disc 21 and the respective folding plates 22,
a second rotary disc 44 located on the outer side of the first
rotary disc 21 across the contiguous diaper structure 80 and
5ix auxiliary plates 45 mounted on the second rotary disc 44
along its peripheral zone 44a. It should be understood that
the number of these plates 22, 45 are not particularly specified
while six folding plates 21 and six auxiliary plates 45 are
exemplarily illustrated.

The first rotary disc 21 rotates arcund an axis 24

extending in a direction indicated by an arrow X2 so that the
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machi ne direction indicated by the arrow X 1 - CQutside
the first rotary disc 21, there is provided a gear
box 25 adapted to transmt a driving force to the

first rotary disc 21 and the 5 folding €
~fi-rst rotary disc 21 is provided al ong%ﬁ%gﬁg%}rz@}%nm
peri pheral zone 2la with five guide wheels 26 each

lying between each pa-ir of the folding pl ate s 2 2

ad | acent to ear- h other -Znd nounted on the 'f irst
rotary di sc 2 1 by nean s o f an axi s. 2 7

cB%tepdbag iaialde \arictaireli $@ciFoFONYEYES fRIpEATrd in the
wheels 2 6 are 10 rotatable independently of the

Ll r 06,56 ndk cadeday £heSapfow ¥ .geantbodenths first
Hﬁgbgheoc%ﬁ%tdrivgn by aﬁl ectric nmotor ~not shown).

W thin the gear .hox 25, tE%,%- L $ Providedol bevabapted to
rQERrY( ﬁldiscs%éwn)t Fy \?ﬁ" a r%‘% atfipoﬁ of the axis 2B

Is transmtted to an axis 29 exiendi ng upward. h
trismsgédr abgxivdrpn fRee P Frg) Ew%a%r%%y a%%?j;f %g‘d Ehe
extending dcwnward fromthe gear box 25 in the |
Aadineppl dkeeck? on Tiwd farsshedtagy dimg Rloistprevided along
folding plates 22 is mounted on the first rotary disc

% %‘éﬂ%ﬁ‘{&a‘i“ APedNi s BitBXFerdi agida wikeeler2t csch lying
I're™cti1on so as to be rotatable i ndependently of

the fic5t rotar i.sC The f ' 2 bBch oth
nrveamerrh Hegmef e £ e pIEss: Bu3hesngis béch other
structure 80 as viewed in the cross -irectionAan .
and aogedest Ohebli® LTS SIOFATY Qllﬁﬁgz}ﬂ%" wean B axis 27

2002- 248447/ 2003- 200578 _7Z5 peripheral zone 2 1 a 0 f
dsheadding Snttli@veryidalsdiZedtios mThEss pypigdg wheels 26 axe

rotatable independently of the first rotary disc 21.

An axie 28 of the gear box 25 is rotationally driven by
an electric motor {not shown). Within the gear box 25, there
is provided a bevel gear (not shown) via which a rotation of
the axis 28 is transmitted to an axis 29 extending upward from
the gear box 25 in the vertical direction, an axis 30 extending
downward from thg gear box 25 in the vertical direction and a
shaft 73.

Each of the folding plates 22 is mounted on the first
rotary disc 21 by means of an axis 31 extending in the vertical
direction so as to be rotatable independently of the first
rotary disc 21. The folding plates 22 lie ocutside the. fold 85
of the contiguous dlaper strﬁcture 80 as viewed in the cross

direction and arranged at regular intervals along the
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these folding plates 22, the positive notion cans 23
are arranged at regular intervals along the
"peri pheral zone 2l1a of the f Irs t rotary di sc 2 1.
Li ne segnent s extending f romthe axi 4_ of f
irst rotary d-isr- 21 to each of the ax QE%%%%?@QE'EDUSE
respective folding plates 22 are at an angle of 60" _
Wth an arrangenent such that the first rotary disc 21
is provided along its peripltdral zone 2l1a with three
folding plates 22 at regular intervals, the I-lne 1v +
pSEPRSES] eidran dilagof rdre Firsterakasy HIG R lneStmitagly o
t rota~ry di 2 1 toeac h of the axes 3 1 of the
tﬁg%ge%b!l- gf Yidicerd Phat eBeDbaricinte am@x@ecemslﬂ' are
and, wt n “arrangenent such that the first rotary
disc 21 is prqvided ' ' drd]l Ghe 21a of
aTESTEER AoaeorigT o horpiog Eong The PREighe:

intervals, the |ine_segnents extending frofn th?
rhrifigst obtany disas?ly otlaky® BRFECDESt RN TR

31 of the respective folding plates 22 are at a

n
sangkecpb 90ret Hbeaipldisy Dl dteeah afe tigapred £4 of the
nove toward and away fromthe contiguous diaper

structure 80 h LESHor @i-gr YtdhfCangdler aFates.
rE&EﬁC%f-Vthoﬂ'gﬁ& ng)l%fdaa%es 22 conprises a first 20

base 32 and a_pa-ir _of - guj ;)&t-gcrg:@ R 9Maise 21
the fHith Bﬁs@gﬁﬁn?fﬂﬁrﬁg %ﬁ‘gh?%% géznus “diaper

structure 80 in the cross _ direction., The .axi .24 of :
isherivised olang dL8cpeTiBHErEhAos 21 Wty Fhree’ folding
.-2484-4712003-2 5 78 -26- of the gear box 25 are .
Pz a4 tdqpldt dpsed¥aiss thedpoetHamments extending from

351?1 the axis
eaxes

the axis 24 of the _first rotary disc 21 to each of the axes 31
of the respective folding plates 22 are at an angle of 120° and,
with an arrangement such that the first rotary disc 21 is
provided along its peripheral zone 2la with four folding plates

22 at regular intervals, the line segments extending from the

axis 24 of the first rotary disc 21 to each of the axes 31 of

the respective folding plates 22 are at an angle of 80°.

The folding plates 22 are adapted to move toward and away
from the contiguous diaper structure 80 as the first rotary disc
21 rotates. Each of the folding plates 22 comprises a first
base 32 and a pair of guide arms 33 extending from the first
basze 32 toward the contiguous diaper structure 80 in the cross
direction.

The axis 24 of the first rotary disc 21 and the axis 30
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These axes 24, 30 are operatively associated with each

ot her by neans of open belt 36 guided by the' pulleys
34, 35. Rotation of the axis 30 of the gear box 25 is

transmtted to the axis 5 24 of the fir Ok Bla¥ A0S 200578
21 via the open belt 36. Rotation of t?i@%%%%b

causes the first rotary disc '21 to rotate in the
same direction indicated by the arrow X2 as the
direction in which the axi-2624 rotates. The first

rotary disc .21 is provided grounditsgarin Sively.
g{%E .ge@ybbmgagraqmmtﬂacbwmha@%%’&e in&g)ﬁ?ﬁ&%‘? ety

he axis 24. This pulley 39 is rotat %mqgtbe%ﬁgﬁ Aher
bearing 37.,, T '%E%Q-aits,ﬁejgelaissdacﬁ' WetBe g
T@??Eﬁ%eﬁx?%";%oo%% heé gear box 25. is provided with

a pulley 38. .The axis 2 K pultlehay3 B9 3r.e Rotatlon
byperans ¢f ?P%%jSta?éc?%c%héggc% otpher via an open 15

belt 40 guided by the pulleys 3 3YrhehReRd B the axis
oRulcher a®8s aAdof hehgugeay 1%%“ fﬁejl’se%:a]fr‘a@l provi ded gui de .
wheel s 42 serving to keep the belt 40 unde

tensi qn. :
Thgfagﬁ% Bilrof Adtenrediect 2Verid siNG RSP Letk % ar?llf}tE'Ltl"':mrJl
2|r31rovi ed with pulleys 41. The axes 31 and the pgl Ivggin che
39 are operati aci atad refdaryedéhc ol hdie roga
ethesax ﬁi%se&\éﬁ?&t eﬁpul l'eys 39, 41. More

specifically, the belt 43 extends rthe o @redaion in
gagnen L RFC R RN M%eﬁ%gs%% gtg with one of the :
folding plates 22 and further extends, via the guide

WhEeh StiRs, ax s t hk DOF3PED484, 47/ 2003- 200578 27 pul | ey
41 associated with the adjacent foldin

Tha first rotary disc 21 is 1;1r+:::-1ur:'|.cgacio la?:to%n 2:"Lts. bearing
37 'witﬁ a pulley 39 adapted to rotate independently of the axis
24. This pulley 39 is rotatably mounted on a bearing 37. The
axis 24 is inserted into the bearing 37. The a:?-cis 29 of Ithe
gear box 25 is provided with a pulley 38. The axis 29 and the
pulley 39 are operatively associated with each other via an open
belt 40 guided by the pulleys 38, 39. RBetween the pulley 38
and the pulley 39, there are provided guide wheels 42 servir.'lg
to keep the belt 40 under tension. The axes 31 of the respective
folding plates 22 are provided with pulleys 41. The axes 31
and the pulley 32 are cperatively associated with each other
via belt 43 guided by the pulleys 39, 41. |

More specifically, the belt 43 extends from the pulley
39 to one of the pulleys 41 associated with one of the folding

plates 22 and further extends, via the guide wheels 26, tg the
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Rotation of the axis 29 is transmtted via the belt 40
to the pulley 39. Rotation of the pulley 39 is
transmuted via the belt 43 to the axes 31 of the

folding plates 22. Rotation of 5 the axgm?3i48a3na683-200578
these folding plates 22 to rotate in a direction

i ndi cated by an arrow X3 opposed to the direction

indicated by the arrow X2 in which the first rotary

disc 21 rotates. In the coéfse of such rotation, the

belt 43 is maintai ned under tensi Y (oo delate 22.
pIRR} S4R6 asbRCAapEd BFLh hE{"Gui ag%rrngl 33 argll'%rranged

side by side in the nachine direction an

! hay th
RAGAPRGH I0fe chinasasi do belgosnran R oddh WS BRAE 40457 the
%J'fw respective distal ends 33b adapted to svvi_g ga{}g% the
and forth in.t O 19edipn@dbiyoB9 Eachransmhetegy
Piak ey TSF{‘]:&:'F#;L?LCEEM to the distal end 33b. The inner .
15 si de edges 33a pose o) et e @xpapettation ©
bapar43 fedrk @H‘esm%ﬁe?’%g q ufa(‘l???/ t%v\%ﬁ t he di st al
ends 33b (See Fig. 8). The l%ui de

rgs .3 lE€8te in a
rhBahxees Fctdasel sthgsende éBgnﬁ@ath'p?g{ g&? y down
near to and draw away from each other. The sec¢ond

rj,?-te%ﬁ: ot §adddatetates aar anrmda % 3aepeosed 38 eﬁi&irﬁé:tlﬂn
di na direction indicated by an arrow X4 so that the

;Sonti.quaus. A ARen, Sdsinh Ehicn sy et GOk disc 21
"Ae

Irection indicated by the arrow Xl

Qutside the second rotary,d] 441 L8R | StHps ouénedr;a is
motga®s -hoxI 7 E8a F 5% %( @%4%’47/ 2003- 200578 - 2-

transmt a driving force to the second.ro i sc 44
aihiidimed under tension by the g‘i.llc?e Hed A Yodl]

A pair of the guide arms 33 arg arranged side by side in
the machine direction and have raespective inner zide edyes 33a
opposed to each other and respective distal ends 33b adapted
to swing back and forth in the machine direction. Each of the
gquide axms 33 is taper down toO the.distal end 33b. The inner
side edges 33a opposéd to each other are spaced apart from each
other gradually toward the distal ends 33b (See Fig. 8). The
gu:i.cie arms 33 rotate so that respective distal ends 33k may
fepeatedly down near to and draw away from each other.

The second rotary disc 44 rotates around an axis 46
extending in a direction indicated by an arrow %4 so that the -
contiguous diaper structure B0 ig conveyed forward in the
machine direction indicated by the arrowXl. OCutside the second

rotary disc 44, there is provided a gear box 47 adapted to
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auxiliary plates 45. The second rotary disc 44 is
provided along its peripheral zone 44a with five
gui de wheel s 48 each |ying between each pair of the

auxiliary plates 45 adjacent to 5 each efdessqand2003-200578
mount ed on the second rotary disc 44 by nheans of an

axis 49 extending in the vertical direction. These
gui de wheels 48 are rotatable independently of the
second rotary disc 44. The-gear box 25 and the gear

box 47 are coupled to each 10 other by nea f d the
crsifdi 3 afivdngt Eonge toride i@q‘i‘“ﬁi[wﬁﬂ\{_ﬂlgdairsgmq?haen

gear box 25 to the gear box 47 by rrean;j_of &Bﬁ shaft ided

-3 Wi hiphide gear dex sbtordaeretary phaf 18 R
a‘b’é’i‘\’la\t&%?ﬂ) s%own) via which a rotation of the shaft 73

ke G B o g, UorfR P Ui, 28N guaneakticblort? cach

an axis 15 51 extendi ng downwar d

fromthe gear box 47. Each of the.auxi]lj A ALeS attent to
1y snghetveen eahe PRt tf}eoﬁ&?‘gﬁ&#é' %Q%%S rrean;a%of .

an axis 52 extending in the vertical direct_ion4 0,85 cans
ohenbstRet aand| monmued eoni die ysasionch & SEEgh 185 A4 §Y

disc 44. The auxiliary plates 45 |ie outside the first
og.oasz‘%%i%e&@@cﬁ/@iﬂn egi s vekti8alodliracttont | Rhase guide

iaper structure 80 and arranged at regular intervals

al on e_ perj : 1.1 B8 19RCeBdohal Astyary disc
W@&%&@.arﬁp:ﬁ%{'ggggn%%tls gxet%:ek% | ngt fromthe axis 46 of
the second rotary disc 44 to each :

43002- 248447/ 2003- 200578 -29- of the axes 52 of the

respective auxiliary plates 45 are at an
The gear box 25 and the gear box 47 are coupled to each

other by means of a shaft 73. Arotational force is #ransmitted
fram the gear box 25 to the gear box 47 by means of the shaft
73. Within the gear box 47, there is provided a bevel gear (not
shown) via which a rotation of the shaft 73 is transmitted to
an axis 50 extending upward from the gear box 47 and an axis
51 extending downward from the gear box 47.

Each of the auxiliary plates 45 is mounted on the second
rotary disc 44 by means of an axis 52 extending in the vertical
direction so as to be rotatable independently of the second
rotary disc 44. The auxiliary plates 45 lie outside the first
and second walist regicns 81, 83 of the contiguous diaper

structure 80 and arranged at regular intervals along the

.peripheral zone 44a of the second rotary disc 44. Line segments

extending from the axis 46 of the second rotary disc 44 to each
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angle of 60. Wth an arrangenment such that the second
rotary disc 44 is provided along its peripheral zone
44a with three auxiliary plates 45 at regul ar

intervals, the |ine segnents extending jdo?m4gnjpﬁmm-ﬂm5?3
46 of the second rotary disc 44 to each of the axes

52 of the respective auxiliary plates 45 are at an

angl e of 120 and, with an arrangenent such that the
second rotary disc 44 is ptovided along its

peri pheral zone 44a with four auxiiar A6SaAB at an -
ofothbegubarsi nfetheal sesPeEt1YH @%ﬁﬁﬁ}g Pél)%ttg:lr?di 2 ga £ at
the axis 46 of the second rotary disc 44 to each of

the a 52 of the respective auxiliary plates 45 are
a"‘élllear?)%gﬁsgq é of 90. The auxiliary plates 45 are adapted

to move toward WRYsheRnende ticoseondgrohagy Xb$c 44
the &Gt ﬁ'ﬁoﬁgrgﬁg'ﬁrgg 1B structure 80-t hr ough a

cl earance defined by the. .first G fhébe auxiliary
1 ggioorisiest algndchipd SIHSRNCE, i‘cggﬂgp‘gﬁqﬁrom each ot her

as the second rotary disc 44 rotates. Each of _t i oer F
pPaiés Uarat reballes dBewom sbhed NS BRFPRER eé%%glﬁi grg trem

pair of guide blades 54 extending fromthe second
+RE%8,53 16Y5¢ dides@and gumacy 2Uad dbeCosEPGH: fretBE =S

e cross direction. The gui de bl ades 54 N
hori zontal |y extend i LibQ 4% a6le athar aagde of 120
5&&?/%%?%?%‘&%"%4%1:{%%3 dbgromthe second base 53
toward the contiguous di aper GRbndPelieey disc 44
ahteswifboan sapgangeppat St%%éiggéﬂ%ui Jde bl ades 54, a
cl earance 65 i s defined, which has

is provided along its peripheral sone 44a with four auxiliary
plates 45 at regular intervéllé , the line segments extending from
the axis 46 of the second rotary disc 44 to each of the axes
52 of the respective auxiliary plates 415 are ét an angle of 90°.

The auxiliary plates 45 are adapted to move toward and
away - from the crotch region 82 gf the contiquous diaper
structure 80-through a clearance defined by the first and second
walst regions 81, 83 oppositely spaced apart from each other
ag the second rotary di.sc 44 rotates. Fach of the auxiliary
plates 45 comprises a second base 53 and a pair of guide blades
54 .extending from the second base 53 toward the ccnt:_lguous
diaper structure 80 in the cross direction.

The quide blades 54 horizontally extend in parallel to
each other and have distal ends 54a tapered from the second base

53 toward the contiguous diaper structure 80. Between these




F______

10

15

20

predet ermi ned di mension sufficient to receive the
associated folding plate 22. The axis 46 of the

second rotary disc 44 and the axis 51 5 of the gear

box 47 are provided with pulleys 55, 56 Q%Eﬁﬁf.ﬁﬁﬂ- 578
These axes 46, 51 are operatively assoc?%?e mﬁﬁ% each

ot her by neans of open belt 57 guided by these

pul l eys 55, 56. Rotation of the axis 51 of the gear

box 47 is transmtted to t#e-axis 46 of the second
rotary disc 44 via the open belt 57 10 Rotation .of; t

?)&ies Afagaysea,t he cteemancet &% HPsEeid ’r&fq&r’teh ﬁﬁs 2

e same direction indicated by the arrow X4 as the

di rection . i ny i gh diheurise idhtotot hecebeenthe sraagriated
R R b

at’es. e second rotary disc 44 is provided
around its bearing 58 with a pulley 60 adapted to
fobline phefedpetrient |y of the axis 15 46. This pul |l ey

60 is rotatably nounted on the bhear] 844 T @XeSadbs 51
i s i nBlee teedie MoOEHEND SHGTY 38 aﬁﬁ'eag%l s*55"6t the

gear box 47 is provided with "a pulley 59. The axiscégvel?_
o%fﬁhé gsar i £7 26@ prey el withapyl keghePatiy HFPRT
€ac ther via open belt 61 guided by the pulleys 59,

20, Betueep,t 20,6Ind defsecriiditiesl wdgh eRehecther
THFQEp?%?ng%'S%} (Fﬂ)ée%'%/\,h(%)e@'er:;{igle 62 sgfjvi ng to keep the belt

61 under tension..T s e Hise Ghi Ve S5, 5é6.
byuaadng yoh| 9PER E@H%Z@‘?Sr%@?%%é vbv?th pul | g't;/s 64175 The

e =R Dok i USRS Ak A A ke o
tGhA:a iilicsleflj b bc):f ttr;"fa Zilcloi)ésrggsrfrsdisc 44 via the open belt 57.
Rotation of the axis 46 causes +he second rotary disc 44 torotate
in the same direction. indicated by the arrow X4 as the direction
in which the axis 46 of the second rotary disc 44 rotates.
The second rotary disc 44 is provided around its bearing

58 with a pullejr 60 adapted to rotate independently of the axis

46. This pulley 60 1s rotatably mounted on the bearing 58. The

axis 46 is inserted into the bearing 58. The axis 50 of the

gear box 47 is provided with a pulley 59. The axis 50 and the
pulley 60 are operatively associated with each other via open
belt 61 guided by the pulleys 59, 60. Between the puilay 59
and the pulley. 60, there are provided guide wheels 62 serving
to keep the belt 61 undexr tension. The axes 52 of the resper.:t.ive
auxiliary plates 45 are provided with pulleys 4. The axes 52

and the pulley 60 are operatively associated with each other
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"More specifically, the belt 64 extends fromthe

pulley 6 0tooneof the pulley s 6 3 associated

with one o f the auxiliary plates 45 and further

extends, via the guide wheels 48, to the,5 |l

associated with the adjacent auxiliary ﬁpﬁpéﬂ%@;ﬁ%ﬂéﬁﬂﬂﬁ?&
Rotation of the axis 50 is transmtted. via the belt

61 to the pulley 60. Rotation of the pulley 60 is
transmtted via the belt 643to0 the axi.-~s 52 of the
auxiliary plates 45. Rotation of the axes 52 causes
viilze be1auid ioiyedl hve&hes pud 1egeab@+i £310 a direction

i ndi cated by an arrow X5 opposed to the direction

i ndi Cpicpe Byebh€ianlow, Xéhenbaht ch4 téret eyt ritkamtdiey pulley
disc 44 rotates. in the course of such rotat-ion, the

el | k3 SRR BN e Gkt dRixilia
@ngglcgﬂ%@? tllﬁ%b%&%te?ﬁggs iozfplgd:cﬁgt)ruct ure 80 is - =
f ol ded and tucke 1-5.in the_crot.ch regjo b
B BaRas EIBPeT THET BaPrge M WhpEds 48, to the

conti guous diaper structure 80 is folded along the

| puilleB% hsassechumed gubtk  Hhapedjafenst apsiddary plate 45.

conveyed forward in the machine direction i-nd-icated

R AeRoowhdl akYs theis ot tteehaiastrheThelt 61 to the
cont-iguous diaper structure 80 20w th 't he f ir st

and secand i -y ' : diifrtdd via th
1%%@%@6%ﬁgpa??tFF%%Fegghhgghé?ﬁ%%yg%?gg% otween the o
irst and second ro

ry d | sc s,2.1, 4 4. The i rst .
bRk b o Fheo e, o Prothe®uli Eidey ‘pfactl gt ndfitpcion
the direction indicated by the arrow X2 and the _
@f bR 2@ B2 tpgges20bgpegauspligryoniaes 45 to rotate in

respectively, in synchronization with the running
a direction indicated by an arrow X5 opposed to the direction

indicated by the arrow ¥4 in which the second rotary disc 44
rotates. In the course of such rotation, the belt 64 is
maintained under tension by these guide wheels 48.

The contigucous diaper structure 80 is felded and tucked
in the crotch regions 82 by such apparatus 20 in the following
ﬁhanner . The contiguous diaper structure 80 is folded along the
fold 85 as the contigquous diaper structure B0 is conveyed
forward in the machine direction indicated hf the arrow X1 by
the conveyor mechanism. The contiguous diaper structure 80
with the first and second waist regions 81, 83 cppositely spaced
apart from each other is guided between the first and second
rotary dises 21, 44. The first and second rotary discs 21, 44

are rotating in the direction indicated by the arrow X2 and the
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speed of the contiguous diaper structure 80. In the
apparatus 20, the guide arns 33 extending fromone of
the fol ding plates 22 progressively nove into the

contiguous 5 diaper structure 80 in thenihCi, g 21 BD0578
pair of the |leg-holes 84 lying on the bg¥¥bg%ggiﬁ%

the crotch region 82 as the crotch region 82 of the
conti guous di aper structure 80 gets nearer to the
first and second rotary di sc¥-21, 44. In

synchroni zation wth the guide arns 33 of the foldi .
a3, rRBoGHIE 1T adSs SYDCBECBAEBRAPHG Y B re UAnLng
the auxiliary plates 45 progressively nobve into the
iyl & £0lthieh @ cpriigugueu sl isipepe s tsuctorer 8080 - t hr ough

a clearance defined by the first and second wai st

regio é}g{ﬁ%‘ bal yrisPaeAdenans I exreadiing from cne
ot her&%@?hag%:rotc region 82 of the contiguous

di aper_structure, 15 80 gets near ' ' :

iff BBe SR IPHE LR Je BT ORE R LE L v g dri R e ¥abtiguons
respective rotary discs 21, 44, the_opposite_side noles
Gidgey 38zucturiesfuindher ﬁecaelﬁxw%gﬂp dOF neRe Rg—ne
contiguous diaper structure 80 cane in contact with
dheyehal 64 tHRIbOBhER ddy o the cugtterh segéonriR eisethe crotch
guide arns 33 swing inward so that 20 the distal ends

33b. of Jbh risrﬁ@ jsenii=daia SOriEYuBLtsChess nédrer to
I‘.e"ﬂa‘-:f:Jh‘:‘*ottze‘fe}fr' n this vay, thgeL gﬁ?de arnms 33 catch side
edge . zones 82a of .the crotch regj,on,82 ' i e .
I BP0 SCORACE HIEY S5 adan e Thgoel PErdfipation
edges 33a thereof so as 2W2-248447t 20G | - 200578 -

.33
wiklprbesanhds @rzisdd3 ey heofrld gy HAtE the ﬁf}?sﬁaég‘afblﬁdes
the

54 extending from one of the auxiliary plates 45 progressively
move into the inside of the contigucus diaper structure 80
through a clearance defined by the first and second walst
regions 81, 83 oppositely spaced apart from each other.

as the crotch i‘egion 82 of the contiguous diaper structure
80 gets nearer to an imaginary line S extending between the axes
24, 46 of the respective rotary discs 21, 44, the opposite side -
edges 33a of the guide arms 33 having moved intc the contiguous
diaper structure 80 come in contact with the crotch region 82
from its outer side and the guide arms 33 swing inward so that
the distal ends 33b of the respective guide arms 33 may get cloée
to sach other. In this way, the guide arms 33 catceh side edge
zones 82a of the crotch region 82 extending in the vicinity .le

the fold 85 between the opposite side edges 33a thereof so as
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r_ontiguous diaper structure 80. Sinultaneously, the
guide arns 33 nove -into the clearance 65 defined
bet ween the guide blades 54 so that the side edge

zones. 82a may be held between 5 the gUiﬁﬁP%hgagﬁémﬁﬂﬂﬂﬁ?g

t he gui de bl ades 54 and thereby tucked

i nsi de of the contguous diaper structure 80. In the
apparatus 20, the guide arnms 33 swing so that the

di stal ends 33b nay be space-apart from each other as

the crotch regiori 82 of the cantiguous di aper .
8l preissr ctlgGeovtdavagdatr GENES GRS AR EhR LRty of the
rotary discs 21, 44. The~reupon the guide arns 33

RHRAERSSIsY kgt roetudtuitm s0e cohmijtansodshper the guide
structure 130. The gui de bl ades 54 of the auxiliary

AR5 48, oPEROLCBRLVE! daf ShEACEs [aOFLidE KRl e guide

-1n.synchroni zation with the

uide arns 33 of the fol di late 157..22.  The '
2 G0uBO b ah TS (TR (KB FOREE EPRCTRY dre dis] Sptveen
82 thus fol ded and tucked runs through the cl earance
et wedde wiresf 33r end the guidenplades a3y and £hexeby) tucked
1, 4 4 in the mach ine direction. In the contigtious

{GraP ehestirlisldd @8 Ho ldat lighduie dilgienh stithategd @0.
82 along the fold 85, the crotch region 82 is

-subst ant i_all f af.fecti 0 '
cxort at GRS APPRESELE DI HaRElhIethehg3 SiAnNso that the
regions 8 1 so the ideiggge zon

diE ) SOOR R P oBOCed PRAF L ALOR G4PT REDRE AR e oroteh
in addition, 2002-248447J2003-200579 -34- the
ety 83us £ ditep eordtiguengr digperast Yertord SfeBover awry from
;A; first and second rotary discs 21, 44. Thereupon the guide
arms 33 progressively refract from the contiguous diaper
structﬁre B0. The guide blades 54 of the auxiliary plate 45
progressively retract from the ceontiguous diaper structure 80
in synchronization with the guide arms 33 cof the folding plate
22. The contiguous diaper structure 80 with the crotch region
82 thus folded and tucked runs through the ﬁlearance between
the first and second rotary discs 21, 44 in the machine
direction.

In the contigucus diaper structure 80 folded in the crotch .
region B2 along the fold 85, the crotch region 82 is
su}::stantially free from affecticon of the tension exerted upon

the first and second waist regions 81, 83, so the side edge zones

82a of the crotch region 82 canbe easily tucked and, in addition,
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the machine direction with the crotch region 82

reliably kept in a tucked state. After the side edge
zones 82 a of the crotch region 8 2 have 5 been

tucked inward, the first and second wai sipheQ@ie§k-200578
83 oppositely spaced apart from each otheir now

overl ap each other and then the first and second webs

are joined by neans of two heat-sealing |lines 86
extending in the cross directi-on. These heat-sealing
lines 86 are forned so that the indivjdual di r ;
th&ycdmviag*aﬂlsﬁmﬁeﬂﬂ??éaﬁt%&?ﬁéﬁ?%ﬁ e C28 B SR ﬁfa%,? fﬂ]fg’a%d m
first and second webs are cut along cutting |ines 87
LBaCRa8kKE 880 NEect 10n twietic tiws cditebt euigatidariinbly kept
sets of the heat-sealing |ines 86 adjacent to each

.0t her - fing lines 87 extend across the first
g SEESS \%zia_‘%?'ftte'regi ons 81, 83 in the cross 15

di rection. The contiquous dia t IS 1 Gyt e
al ongﬁfﬁérrﬁgﬁﬁﬁ%ﬁggﬁﬁq%gs E?ée(if %%t#%%%gfﬂﬁ%g% 82 hav
plurality of the' individual djiapers 1 shown in,Fi 9a1. 83
bhanhitobkedeinwaudgethe Brshand gecond Wa1gEHPHEOD d
direction. This apparatus 20 arrows the conti guous
SiRhar iy uphtes agab: Erdmebisd othermawegierlep eacheother
continuously and rapidly folded and tucked inward-

U thermere, ft herappar AQethd QR B8 nesi B9 weghs of two

Zohe a of the crotch region 8 2 to be reliably

fol ded _and tucked_i.nwayd since. [ a 33; Th
hERGTF NI di e, 0 RR6e s hed s} T dGgeaThedtion. mhese
zones 82a to press these side edge zones 82a i ni;‘g,l tEe .
higati-ceealing lines 86 are formed sO that the individual diaper
1 may have a symmetrical appearance. Subsequently, the first

and second webs are cut along cutting lines 87 each extending

_in the cross direction between two sets of the heat-sealing

lines 86 adjacent to each other. These cutting lines 87 extend
acroes the first and second waist regions 81, 83 in the cross
directic:-ﬁ. The contiguous diaper structure 80 is cut along the
reépective cutting lines 87 to obtain a plurality of the
individual diapers 1 showm in Fig. 1 which are arranged side
by side in the machine direction.

This apparatus 20 arrows the contigucous diaper structure
80 in the c.rt::-tch region 82 to be continuously and rapidly folded
and tucked inward. Furthermore, the apparatus 20 allows the
side edge zone 82a of the crotch region 82 to be reliably folded

and tucked inward since the gquide arms 33 catch the side edge
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of the contiguous diaper structure 80 and

simul taneously the guide arns 33 nove into the

clearance 6 5 between the guide blades 54 to hold the

si de edge zones 82a between the guide ar 200578
the guide blades 54. Fig. 7 is an overhéggzéﬁéﬁ?g?ﬁg%e ?
first and second rotary discs 21, 44.. In the

apparatus 20, the first. rotary disc 21 rotates in the
direction of the arrow X2 arBund the axis 24 and the
folding plates 22 rotate around the axis 24 ,0f th .
bhist 020 totpryssistess sidoreian|3Pneg &% 1R nside
each of the folding plates 22 rotates in the

LRNeLAk i 2088s2diapef stendtuse 80 cirat pimgild@ngpusly the
G%?%h%d tﬂtlgges 31 thereof in the direction of the

oo o ORI 1%%{:;{}% dipeebhen @f bbeeaniow yaide blades

Isc 21 rotates. Each of the
folding plates 15 22 rotates by. 360 ro [ 33
Shecakiod GGthensiAg BEHEpRRRSH g%%ﬁ%ei[ﬁ%g%f ﬁﬁej _%I S
rotary disc 21 while the folding plates 2 1 rotate by

s e ufitidehdlamdess B4 of the first rotary disc 21
due to rotation of the first rotary disc 21.

Consequent ky; « dievei-heatli enew pfrbhehf hiher guiddeegend rotary
33 are %posed to the 20 contiguous diaper structure

80 are, always th sppcifiEativet i fotdiey disc 21
‘(":’fﬁﬁ%ezﬁf V@%‘t a]:rl’L %ﬁ%ﬁlﬁ\e@%‘gﬁ%i ng plates 22 around

the axis 24 of the fjrst rotary disc.21.th | te 34 and
ot S i@ R ITREN T ﬂfetgﬁo%lér{afﬁ{ec Fgﬁngn ‘%%%rles - an
is no 2002-2484472003- 200579 -36- possi bili t% th%t lt_lhe —
 deoBd vy 39 atight22 wotate @reunscihgeaxis 24 of the firs

rotary disc 21 accordingly. At the same time, each of the
folding plates 22 rotates in the peripheral zone 2la of the first
rotary disc 21 around the axes 31 thereof in the direction of
the arrow X3 opposité to the direction of the arrow X2 in which
the first rotary disc 21 rotates. Each of the folding plates

22 rétates by 360° rotation arcund the axis 31 in the peripheral

zone 21a of the first rotary disc 21 while the folding plates

21 rotate by 360° around the axis 24 of the first rotary disc

21 due to rotation of the first rotary disec 21. | Consequently,
the direc.timn in which the guide arms 33 are opposed to the
contiguous diaper structure 80 are always the same. More
specifically, in the course of rotation ﬁf the folding plates
27 around the axis 24 of the first rotary disc 21, the guide

arms 33 always face to the cross direction and there is no
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in the apparatus 20, the second rotary disc 44 rotates
in the direction of the arrow X4 around the axis 46
and the auxiliary plates 45 rotate around the axis 46

of the second 5 rotary disc 44 accordin
same tinme, each of the auxiliary plat e?uﬁ%z’rﬁ%ﬁi@gi—%}ﬂﬁ?ﬁ
t he peripheral zone 44a of the second rotary disc 44
around the axes 52 thereof in the direction of the
arrow 5 opposite to the dir€étion of the arrow X5 in
whi ch the second rotary disc 44 rotates. Each %& t he hine
paEXibi i vy lehat dthes e deoprtes IByRBHE drtfith ¢ ha®aRFS -
52 in the peripheral zone 44a of the second rotary
disc 44 Ve ! opdeanuxiio arsheplsscemd 45 tagvard sy 4degotates
around the axis 46 of the second rotary disc 44 due
to rotation, of t o] t aky ac dfhe awxis 46 and the
B0 HEBa Ty Lo HE SreoarTon Ta ahwaps

Irection 1 n which the guide bl ades
54 are opposed to _the 15 contiguo di_aper ,str.yc e d
agEiddiaryl W&?§eﬁhé5s§ﬁ’f§?tﬁoﬁé"wgaeg ekt y,“%i g7 kHeCsecon
course of rotation of the auxiliary plates. 54 around h
robaraxiciets of aduosbiory « oty yohi seama timg, gfpga of the
bl ades 54 always face to the cross direction and there
o%ilq shbkbi 1y td@itddemgendepbraghersd nophtddaot the
%ﬁ%lghglﬁg%hine 20 direction. Fig. 8 is a

%glrfd;])gg aﬁrg('fﬁs,as?:;&% gt@}gln '5% g&e&fﬁ {akdipg irptAk@idéction

Fig. 9is a
| e-enl d head vi f.the foldi .o s
e e R govenisadst E e i 8h SR Bl an

33 are illustrated as having noved into the cl] earance, .
Wfhch the second rotary disc 44 rotates. Each of the auxiliary

plates 45 rotates by 360° around the axis 52 in the peripheral
zc:.-ne 44a of the EECﬂﬂ.d rotary disc 44 while the auxiliary plates
45 rotate by 360° arcund the axis 46 .uf the second rotary disc
44 due to rotation of the second rotary disc 44, Consequently,

+he directicn in which the guide blades 54 are opposed to the

contiguous diaper structure 80 are always the same. More

specifically, in the course of rotation of the auxiliary plates
54 arcund the axis 46 of the second rotary disc 44, the guide
blades 54 always face to the cross direction and there is no
possibility that the guide blades 54 might turn to the machine
direction.

Fig. 8 is a scale-enlarged overhead view of the folding
plate 22 and the auxiliaryplate 45 and Fig. 2 is a scale-enlarged

overhead view of the folding plate 22. In Fig. 8, the guide
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bet ween the guide blades 54. Fig. 9 illustrates the
folding plate 22 after the first rotary disc 21 hag
rotated fromits positionin Fig. 8 by 180. 5 The

-positive notion cans 23 are interposed I 03-200578
first rotary disc 21 and the first base?%g%%ggﬂﬂ@

respective folding plates-22 and fixed to the first
rotary disc 2 1. Each of the positive notion cans 23
is formed with an eccentric-3fam groove 6 6. The cam

groove 66 is defined by a depressed zong 1Q.66 65
a8he P} B g rkovird lvsiiad-ech 8Saka¥ing Bpved 3’1“%93%[33{‘:8“"&

22 and a circular zone 66b extending around a .
bg?{_;laghe{:ﬁla gig8e0bladies Pbsi Hivp Wolldnstamtes. LhgcHOIIINY
of the folding platés 22 has a pair of |inks 67

ot r O¥EBd 0030085 BBec afl (e guitddear frrom its
Pg%¥eh§?oaggggcgﬁ%ect%d 15 to the links 67 and a pin
69 lying in _a rear _end zgne 68b (end zone) of the rod
P68 idignesime Fdong & #¥t HE€0vertical direction.” The Iinks

67 and the rod 68 extend fromthe proximal end. zones'
33¢ ofrhhpogitdeeamntion aWAr 43 (M FHHEIRRARS Priigpen the
the cross direction. The links 67 are nounted on axes
£40-1r Quicded hRsthel 24hdrihe ifrsenbasesed2 33E Wie mespectlive
guide arns 33 and on axes 71 lying in a front end

@%ﬁiﬁp‘fg&tg@eﬁ%@%ﬂ%t&%ﬂé P48 33thayeqikbezl. Each

d-zones C mounted on the first base 32 by
G gbe BesE RV RIS 5RE 48457 FIE S T R ST oo
66 of the positive notion cam 23.
groove 66. The cam groove 66 is defined by a depressed zone
66a sloping down toward the axis 31 of the folding plate 22 and
a circular zone 66b extending arcund a peripheral edge of the
positive motion cam 23.

Each of the folding plates 22 has a pair of links 67 mounted
on proximal end zenes 33c of the guide arms 33, a rod 68 connected
to the links 67 and a pin 69 lying in a rear end zone 68b (end
zone) of the rod 68 and extending in the vertical direction.
The links 67 and the rod 68 extend from the proximal end zones
33c of the guide arms 33 toward the first base 32 in the cross
direction. The links 67 are mounted on axes 70 provided in the
proximal end zones 33c of the guide arms 33 and on axes 71 lying
in a front end zone 68a of the rod 68. The guide arms 33 have -

the proximal end zones 33c mounted on the first base 32 by means

of pivot pins 72. The pin 69 is slidably inserted in the cam
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The positive notion cans 23 rotate around the axis 24
of the first rotary disc 21 due to rotation of the
first rotary disc 2 1 and the pin 69 noves al ong-the

cam groove 66 as the first 5 rotary dis%gﬁég%gaggﬁiﬁémxﬁ?g

Movenent of the pin 69 along the carom

causes the rod 68 to nove back and forth in the cross
direction and the guide arnms 33 swing back and forth

in the machine direction so*-hat the distal ends 33b

of the respective guide arng 33 may_repeatedly nove
gkovaed 6andfanhy ppeAtéuenmetaeR ©2W Zdcordingly. \Wen

one of the folding plates 22 is opposed to one of the
auxi | ipfkYpo#l 8l es mift iath shmen2Bncdtate srovmd phe ®ois 24 of
positioned in the zone 66a of the cam groove 66 and

he .r.od, 68 te ; O e
t%syetfﬁ%sgr FB&,E?&{ agka ﬂfs‘&‘?ﬁ &6 0SSl f e d PR e digatedotary

owar d e axis 31 of this folding

late 22. Retractign of the rod . 68 causes ‘
Betiat srish tbe R EQTPIOAIEPG THOGHT RECHTReD 4o tHE £irst
direction and the other guide arm 33 to swi ng backward
rictadye disecBilneotatest | dpussntypinshRspen ehalongkfhe can
67 so that the opposite side edge zones 33a of these

IR 86NBasSedBha)ebdnea ey mdlet bacacndtfoerth in the cross
her eupon, the guide arns 33 nove into the clearance

5 bet. t i _ ' f -
T RANSP LA TR A s O M0 Ueld Wncblscth in the

romthe position shown in Fig.
s I Boh S bR S E L A BME sogppctve
6 6 ass MwinF 1-9 - 9 and thereby causes
quide arms 33 may repeatedly move toward and away from each qther
accerdingly.

When one of the folding plates 22 is copposed to one ﬁf
the auxiliary plates 45 as shown in Fig. 8, the pin 69 is
positicned in the zone 66a of the cam érmve 66 and the rod 68
retracts in the cross direction indicated by the arrow ¥1 toward
the axis 31 of this folding plate 22. Retracticn of the rod:
68 causeé one of the guide arms 33 to swing forward in the machine
direction and the other guide arm 33 to swing backward in the
machine direction both by means of the.links 67 so tﬁat the
ocpposite side edge zones 33a of these guide arms 33 may get nearer
to each other. Thereupon, the guide arms 33 move intc the
clearance 65 between the guide blades 54.

180° rotation of the first rotary disc 21 fromthe position

shown in Fig. 8 causes the pin 69 to be positicned in the zone
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the rod 68 to nove forward in the cross direction
i ndicated by the arrow Y2. Upon novenent. forward of
the rod 68, one of the quide arns 33 sw ngs backward

in the machine direction and the. 5 oth | 330578
swings forward in the machine directi one@g?#ﬁ‘g%/ﬁrr@ans

of the links 67 so that the opposite s-ide edge zones
33a of these guide arns 33 nay draw away from each
other. Firg. 10 is an overbeai?-vi ew show i ng anot her
exanpl e of the apparatus 20, Fig. 11 i-E j.-de-

CELENE Ctie e3mD attonget 66Fas @hownyingFeHon? r?dmc?ﬁz-lere%y canses
apparatus 20, Fig. 12 i5 a partially cutawa . dicated by
cal e- U Ppevel B8rwhew ShaNengraspadirectifn GALLR

tglﬁdk‘%flgéﬁ 1'59 I's a scal e-enl arged overhead view of the

folding plate 22 in Fig ba sRclldecd 68¢tdma of the
the F‘ﬁHf’Efa’ng . B‘&’qrhgﬁgrrowtxigﬁgh the cross direction

Is indicated by an arrow Y., In Figs._ 11 15 thes +h
oueide eamsd? ETINSTE @&W@%‘Eoﬁai%gf‘f@ct o ﬁ?@%‘%ﬁgﬂ .
direction of the. conti-guous di aper structure, 80

dialcdednakiengrm Biestiohgs yrvard at e BachinEndlaechipy both

in Fig. 12, the guide arnms 33 are illustrated as
havi g Jevednini PnkBes? b dhatf theeoppositegsbds edge zones
]?Haper struct-are 80. Illustration of the 20 cont

i guou_s di aper s tructur i ' #rdm | 8418 ther.
3?19%0 Hehgge fg1ide v%%“%n%%s%%ﬁdﬁ \NeSL can not be

di stingui shed fromeach other and, the cor he

Wi St 19 QU dre R PYBEReRR. i ShevaRY Spshet Cexanple of

| eg-circunferential elastic nvm-bers are not sho, ~vn,

¥hOQRAB4il 2003F2005VB isi@ Fhde AP SIFSFPALEng to Fig.
conveyor mechani sm (conveyor

10 showing the apparatus 20, Fig. 12 is a partially cutaway
scale-enlarged side view showing a part of Fi.g. 11 a.nd Fig. 13
.is a scale-enlarged overhead view of the folding plate 22. In
Fig. 10, the machine direction is indic:;ate;l by the arrow X and
the cross direction is indicated by an arrow Y. In f‘iga. 11
and 12, the vertical direction (corresponding to the thickness
direction of the contiguous diaper structure 80 folded along
the fold 85) is indicated by the arrow Z. In Fig. 12, the guide
arms 33 are illustrated as having moved into the inside of the
contiguous diaper structux.'e £0. Illustration of | the

contiguous diaper structure 80 is simplified so that the first

web and the second web can not be distinguished from each cther

and, the core, the waist—circumferential glastic members and

the leg-circumferentizl elastic members are not showm .



e

10

15

20

means) serving to convey the contiguous diaper
structure 80 at a constant speed forward in the
machi ne direction indicated by the arrow XI and a

fol di ng nmechani sm (fol di ng nmeans) servi t ~ R
~down the contiguous diaper structure 80@%ﬂ5@ﬁ§4£ﬁ%ﬂﬁagﬂﬂ5

regi ons 82. The contiguous di aper structure 80 is the
same as shown in Fig. 4 and has a plurality of crotch
regions 82 (corresponding 4{48-the crotch region 6)
arranged at regular intervals in the 10 chi ne Convevor
di r ecthen appapkhtus 120 basf Ar SONREYRT (MM ET ¥
(corresponding to the front waist region 5 or the rear
m;(g@h;& s& L9199 £0 cBRdeyerien tom iguaeyHéapegastructure 80 at
corresponding to the front waist region 5 or the

rear wai st regi yi d¢psceiohedicated by
ar%%‘b%’ﬁ?ﬁlépﬁ%{ %E’rrz%éjldo%@g%ﬂzwlnﬁepﬁgezrosscdi?ecti olnca15

and contiguous to one_another, respectivel ' e .
timechicwow dir aodi 3nfoldina Wrahais @“#@gfﬁg}%g , Serving
each formed between each pair of the crotch regians f
+32 falljagenh tloe esmit iojumrs atidpeyr BARYEHIEE ?Eg%ﬂg Fhe crotc

intervals in the machine direction. The conveyor

| gy» conveys the contiguous diaper 20 structure
forward in the machine direction and, in the

e, ShoERBBIA erk P EFRE LaNE 0 JABE same e shown

struc t cr ot egion 82 fol ded al ong

the fold 85 extending.i,n th chine dir [ :
TBLGt HoARs FaE AR SR SECEPE g s B2 (bSsponding
-2002- 24844712003- 2005 78 -41 81, 83 na¥ be oppositely
tsparted capacth reghoeaéll erkenged at regular intervals 1n the

machine direction, a plurality of first waist regions 81
{corresponding én the front waist region 5 or the rear waist
region 7} and second waist regicns 83 (corresponding to the
frent waist region 5 or the rear waist region 7) lying on koth
sides of the respective ¢rotch reqions 82 in the cross direction
and contiguous to one another, respectively, in the machine
direction, and a plurality of leg-hcles 84 each formed hetween
each pair of the crotch regions 82 adjacent te esach other and
arranged at regular intervals in the machine direction.

The conveyor mechanism conveys the contiguous diaper

structure 20 forward in the machine direction and, in the course’

. of conveyance, the contigucous diaper structure 80 is in the

crotch region 82 folded along the fold 85 extending in the

machine direction so that the first and second waist regions
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The conti guous di aper structure 80 being conveyed
forward in the machine direction is under a
predeterm ned tension exerted thereupon in the

machi ne direction. After the 5 conti guo?ﬁgg_ggg%%%uggazmﬂg

structure 80 in the crotch region 82 ha
along the fold 85, such tension acts on the first and
second wai st regions 81, 83 but substantially does not
" act on the crotch region4d- The fol di ng nmechani sm
conprises a first rotary disc 21 10 Lying
gl] ap3viesgeby oppesifeelnespared saPaFt t HECR oREFY IR -
di aper structure 80, six folding plates 22 nounted at
r egul B e iddn@liVdlots @lapdie stirusturet 80 bedhgeaveashforvard
its peripheral” zone 21a and six positive notion cans
.2 3 _nmount ed. _on j : ot i PedetdAitnéd Stension
1EeFPﬁh@Fﬁﬁ“?g%éagfﬁétgﬁﬁaggt%hﬁgg;ﬁfé?posed bet ween 15

the first rotary disc 21 and the respective fold
epeated sthereweon dify FBEa AR 1rr63tc§tlg)§1 ‘ar onnd an e
axis 24 extending in the direction indicated by ag_g_l
canEQYuXRsSHi Apat sttvmictoeet 89 usushel apekcl mRsdQly B2 dips been
is conveyed forward in the machine direction. Qutside

fg:liﬁehi LS bnkOLREY£8iaceR ], sidiereensid) arioviaedhe gdast and
ox 25 adapted to transmt a driving force to the

first, rotary _dis T (A - di ek Snot act on
5o Lo By Eog Sy 1 b bybRLagT 1LY, doetd

gui de wheel s 26 each |ying between each pair of the

the! GURFah 2888 84dj acent to 2002- 24844712003- 200578

-42 each other and nmounted on the first rotary disc 21

by neamg dblding mechanism comprises a first rotary disc 21

lying transversely outside the fold 85 of the contiquous diaper
structure 80, six folding plates 22 mounted at regular intervals
con the first rotary disc 21 along its peripheral zone 2la and
six positive mntion-éams 23 mounted on the first rotary disc
21 aleng its peripheral zone 21a so as to be interposed between
the first rotary disc 21 and the respective folding plates 22.

The first rotary disc 21 rotates arcund an axis 24
extending in the di.rection indicated by an arrow X2 so that the
contiguous diaper structure 80 is conveyed forward in the
machine direction. Outside the first rotary disec 21, there is
provided a gear box 25 adapted to transmit a driving force to
the first rotary disc 21. The first rotary disc 21 is provided
along its peripheral zone 2la with five guide wheels 26 each

lying between each pair of the fc:lding plates 22 adjacent to
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an axis 27 extending in the vertical direction. These
guide wheels 26 are rotatable independently of the
first rotary disc 21. 5 An axis 28 of the gear box 25

is rotationally driven by an electric I 300578
shown). within the gear box 25, there 5@5%?3@%%@3?%52”
bevel gear (not shown) via which a rotation of the

axis 28 is transnmtted to an axis 29 extendi ng upward
from the gear box 25 in thetvertical direction and an

axis 30 extending tO downward fromthe gear box 25 |

ohhR Menél cald diuatedonn timdH Gt PREACY| gFﬁﬁ %fﬁl’eg‘e%ils of
is mounted on the first. rotary disc 21 by neans of .

afiNaBiksz 3l Rachatin nid evenetr idaialdi miatden on Thgsgs guide
o Dbe rotatable independently of the first rotary

di s¢c 21, The fol di P i shderihet dthiBbdisc

wiseldf %ﬁ@%ﬁ?&ﬂgggged#%%@?ﬁ%%% 80 as vi ewed i]%E

the cross direction and arranged at regular intervals

2dl.ong the peripheral zone 2 1la of the first rotary

disc 21. Simlarly to these folding plates 22, the ,

posi t imyeamibi P8 GAM Yemte boxr RAngE K AEak R Lly driven by
intervals along the peripheral zone 2l1a of 20 the

drl Ea%tegg%éf %ofbsCiRde JisApl dwighimatke daaarkox 25, there

adapt to nove toward and away fromthe contiguous

s o & Pt gdin) ofict! Bibrhy’ i hieh 2 woration of

e guio2ir it 13BERGSThGOr RBrF PR B PELenaing updkbd grom

the gear box 25 in the vertical direction and an axis 30 extending

downward from the gear box 25 in the vertical direction.
Each of the foldiné plates 22 is mounted on the first

rotary disc 21 by means of an axis 31 extending in the vertical

direction sc as to be rotatable independently of the first

rotary disc 21. The folding plates 22 lie outside the fold 85

of the contiguous diaper structure 80 as viewed in the cross

direc.tion and arranged at regular intervals along the
peripheral zone 2la of the first rotary disc 21. Similarly to
these folding plates 22, the positive motion cams 23 are
arranged at regular intervals along the peripheral zone 21a of
the first rotary disc 21.

The folding plates 22 are adapted to move toward and away
from the contiquous diaper structure 80 as the first rotary disc

21 rotates. Fach of the folding plates 22 comprises a first



o

G

15

20

base 32 toward the contiguous diaper structure 80 in

the cross direction. The axis 24 of the first rotary

disc 21 and the axis 30 5 of the gear box 25 are

provided with pulleys 3 4, 3 5, respecti

These-axis 24, 30 are operatively assocéﬁﬁgé4§%¥%mg§é%nﬁTs
ot her by neans of open belt 36 guided by the pulleys

34, 35. Rotation of the axis 30 of the gear box 25 is
transmtted to the axis 24.4f the first rotary disc

21 via the open belt 36. Rotation 10 of the axis 38 et

US§s LAG &ipstr rof ayyids soml 3o exseacingn tERR thgnEiTs

bgé _an@ . .

Irection indicated by the arrow X2 as the direction

in i,ch t i : &fia shirigturet 80yinitde cross
b?fei@ﬁ%%&iﬁrgﬂﬁglﬁgéﬁeari%g}e 37 with a pulley 39
adapted to rotate independently of the axis 15 24.
dimesta@-ey 39 is rotatably nounted on a bearing 37.

The axis 24 is inserted into the bearin ._The .axi s, :

25" of Mhcanisard ok 6 i Hito FPEERTW R AC A b T Ay 1S 30
The axis 29 and the pulley 39 are operatively )
c%s§gg akedok by @asbrovhaedwiapudpers Mol 8540 apeged vely -

y the pulleys 38, 39. Between the pulley 38 20 and
T}%eﬁﬁo%gi%yﬁ& 3bh9£§ @%ﬁrgﬁi’%‘éﬂfdﬁﬂlli den e ek st 2ach other
e

t 0 Keép f t 40 under tension. The axis
31 of the respectjve foldi tes proyi deghr at i
ol PREPBITE FOoRioe Hh o niosd DRKRLIRLTRY 30 f¥L B eacion
operatively associated with each other

A0 4B B2 0E3 £h20QSAE bax 9P alBeFrangnibed frp the axis
the pulleys 39, 41.

24 of the first rotary disc 21 via the open belt 36. Rotation
of the axis 30 causes the first rotary disc 21 to rotate in the
same direction indicated by the arrow X2 as the direction in
which the axis 24 rotates.

The first rotary disc 21 is provided around its bearing
37 with a pulley 39 adapted to rotate independently of the axis
24. This pulley 39 is rotatably mounted on a bearing 37. The
axis 24 is inserted into the bearing 37. The axis 29 of the
gear box 25 is provided with a pulley 38. The axls 29 and the

pulley 39 are operatively associated with each other via an open

belt 40 guided by the pulleys 38, 39. Between the pulley 38

and the pulley 39, there are provided guide wheels 42 serving
to keep the belt 40 under tension. The axis 31 of the respective
folding plates 22 are provided with pulleys 41. The axis 31

and the pulley 39 are operatively associated with each other
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nore specifically, the bolt 43 exte nds fromthe
palley 3 9tooneof - the pul ley s 4 1 as soci ated
with one of the fo Iding plates 22 and further

ei ctends, via the guide wheels 26, to tg§@§i§§£$ﬁ¥mfﬂzmﬁ?8

associ ated with the adjacent folding pl

Rotation of the axis 29 is transnitted v-ia the belt
40 to the pulley 39. Rotatioa of the pulley 39 is
transmtted via the belt 43#t-0 the axis 31 of the
folding plates 22. Rotation of the axis 31 causes
wikhesa «f a3digngdedabgs the puldewst %¥n?d-10 direction
i ndi cated by an arrow X3 opposed to the direction

i ndi ¢ BYehReiahl O, X@he Mbahi C4B tdwtdridstfnag &by pulley
di sc g@ﬁﬁhopg%es in ?%e course of sur-h rotation, the

B\%Léfa ég%i@sf : E‘% n%ﬁgg%gt :gf %%sc%fg.nasci.&f WAXH Bfed¥t Gthe folding

a e gul arnms 33 are arranged

side by side in 15 the machine directi.on and _hav

e PRvand rFErERS e EH08 248 Ui SRHEY §hgeld g5 o the
and respective distal ends 33b adapted to sw ng back
A PT LD agsied aredhiwietidi thet iagjackadh oldird ghage 22-
arms 33 -is taper down to the distal end 33b.. The

%%q{i?t? Ifle pdg 85 13389 0P aseddndi taaeh valheheabelepddecb the
ar

romeach 20 other gradually toward the distal

ends 33b (See,Fig. 8). The ' 108288 S9 via the
Y oo RRTBtAPE B EMasPhER.g? Te pert B St vt

near to and draw away from each other. In t a .
kel 4% Lot oef FREE 3 braf Johs dolshing plates; 23- Ktation of
2W2- 249447/ 2003- 200578 -45 the direction of the arrow |
e agRUBd3Lhearses Themed fdisiing dhpates 22 to rotate 1in a

direction indicated by an arrow Xj opposed to the direction
indicated by the arrow X2 in which the first rotary d.isc 21
rotates. In the course of such rotaticon, the belt.43 is
maintained under tension by the guide wheels 26.

A pair of the guid;a arms 33 are arrariged side by side in
the machine direction and have respective inner side edges 33a
opposed tc each other and respective distal ends 33b adapted
to swing back and ferth .in the machine direction. Each of the
guide arms 33 is taper down to the distal end 33b.. The inner
side edges 33a opposed to each other are spaced apart from each
other gradually toward the distal ends 33b {See Fig. 8). The
guide arms 33 rotate so that respective distal ends 33b may
repeatedly down near to and draw away from each other,

In the appar'atus 20, the first rotary disc 21 rotates in
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plates. 22 rotate around the axis 2 4 of the first
rotary disc 21 accordingly. At the sane tine, each of
the folding plates 2 2 rotates in the peripheral zone

2la of the first.rotary disc 5 21 aroun

thereof in the direction of the arrow 3d20§g§8§?ﬁf722@'2“”5’?3
the direction of the arrow X2 in which the first

rotary disc 21 rotates. Each of the folding plates 22
rotates by 360 rotation aroind the axis 31 in the

peri pheral zone 2la of the first rotary disc 21 whi

le..
chbeaf @heh Ien pifaties arovoXataranibghear sdndnd fpeplaing
24 of the first rotary disc 21 due to rotation of the

L t di §fovdd Geaseaentd yof tie fdinséctipgaryndisc
ngﬁit%% ?gefgﬁ'ﬁge arms 33 are opposed to the contiguous

di aper structure 8 r th Soldi lat
23pBEFPFEANHTY | ﬁM{. gcélae %a?rle\/\@g_ﬁe EasREE (WY Folding plates

tourse of rotation of the folding
plates 15 22 around the axis 24 t LI st t di
20 sotatest he whe gerizhey 33-339119?6%# rolz}i ELFOE%E%QC%%%W 186
direction and there is no possibility that the %i de

Al BhoaAdTBBtakes 31 ahblreckathithe diinestiopn ot theprrow X3
positive notion cans 23 are interposed between the 0

({P [érﬁs?tgt,{eott%[ ){:fh% gllg_r%&tge,g beethir skrbases 32 wifidhhehe first

ive ng plates 22 and fixed to the first

rotary disc,21l. Each of the positi ' B5323ctates
et 2h M%?Fﬁ%ﬁént@ﬁc ggnﬁ%r%%ve 6?@._?%% cam
groove 66 is defined by a depressed zone 2002- e 2ia
B RED°2068at B78 ant8Ind thes PEpBndl ddvt NEoRET dPPRE2AxFE"
31 O the folding plate 22 and .

of the first rotary disc 21 while the folding plates 21 rotate

by 360° around the axis 24 of the first rotary dise 21 due to
retation of the first rotary -disc 21. Conseguently, the
direction in which the guide arms 33 are opposed to the
contiguous diaper structure 80 are always the same. More
specifically, in the course of rotation of the folding plates
22 around the axis 24 of the first rotary diéc 21, the guide
armg 33 always face to the cross direction and there is no
possibility that the guide arms 33 might turn to the machine
directicn.

The positive motion cams 23 are interposed between the
first rotary disc 21 and the first bases 32 of the respective
folding plates 22 and f.ixed to the first rotary disc 21. Each
of the positive motion cams 23 is formed with an eccentric cam

groove 66. The cam groove 66 is defined by a depressed zone
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a circular zone 66b extending around a peripheral edge
of the positive notion cam 23. Each of the folding
plates 22 has a pair of links 67 nounted 5 on

proxi mal and zones 33c of the guide ar ,

connected to the links 67 and a pin 6&@?‘@63?‘41@[%?2%5%
rear end zone 68b (end zone) of the rod 68 and

extending in the vertical direction. The Iinks 67 and
the rod 68 extend fromthe pwoexi mal end zones 33c of

the guide arnms 33 toward the- first base 3.2 in

¢ he
66505 Fopli Ry dicker tbanrd e akisnks ®f rher Eokgingdl ¢ 22 and
“axes 7 0 provided in the proxinmal end zones 33c of

t he_gui A idE Srdhniyangeripherdk anigend the
azﬁﬁﬁg%gggdggg%éﬁg% 68- Tﬁgﬁguide arnms 33 have the

proxi mal end zones ?i; mounted on the first base 32 by .
pRsaHd Ve MOBLeRt CAhE=72. The pin 69 is slidably

inserted in the cam 15 groove 66 of the itive
not i oEachm? 8heTimtdidg Pgﬂéeﬁ&% RAs E@Ps”i%g?'ultne]ﬁseﬂ mounted
around the axis 24 of the first rotary disc 21 due to

iPbRbk Ofa Dlenideohés S of hy guiidzaznsdify amegf cepnected
noves al ong the cam groove 66 as the first rotary

Al $%e2ts; i 62aal ORg ftwe CEBD (end
AR Tk TSy, v et e

8 to nove back and forth
in the cross directiagn and the gui r G SM M Fection.
2K é?'fdtP&Fﬁ‘%iﬁ t fe ﬁﬁgﬁ]flﬁ%ég‘ai%c |%n so that the
di stal ends 33b of the respective guide arns.33

R
Frepadirdd §7nond thavaics SRICERBRA (5 SRENPEDRHAL SN Zones
20() 2- 248447/ 2003- 200578 - 47 accordingly. _ .

33c of the gquide arms 33 toward the first base 32 in the cross

direction. The links 67 are mounted on axes 70 provided in the
proximal end zZones 33c of the gquide arms 33 and on ax.es 71 lying
in a f.ront end zone 68a of the rod 68. The gulde arms 33 have
the proximal end zones 33c mounted on the first base 32 by means
of pivot pins 72. The pin. 69 is slidably inserted in the cam
groove 66 of the positive motion cam 23.

The positive motion cams 23 rotate around the axis 24 of
the first rotary disc 21 due to rotation of the first rotary
disc 21 and the pin 69 moves along the cam groove 66 as the first
rotary disc 21 rotates. Movement of the pinIEQ along the cam
grocve 66 causes the rod 68 to move back and foﬁh in the cross
direction and the guide arms 33 swing back and forth in the
machine direction so that the distal ends 33b of the respective

quide arms 33 may repeatedly move toward and away fromeach other
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The conti guous di aper structure 80 is folded and
tucked in the crotch region 82 by the apparatus 20
shown in Fig. 10 in the follow ng manner. The
conti guous di aper structllrl~~ 80 5 -i 1 00578
conti guous di aper structure is folded gp%fngd'gtﬁgmfuglsd

85 ¢ BOis conveyed forward in the machine direction
indicated by the arrow X1 by the conveyor nechani sm

The conti guous di aper strudfure 00 with. the first

and second wai st regions 81, 83 oppositely spaced
aldPsEdidgom ea Ch other progressively gets 10 nearer to
the f i rs t rotary disc 2 1. The f ir st rotary disc Kked
21 ks rﬁ%?éi Jd dikpedi seetconrentl ca & pad tucke
arrow X2 1n ~synchroni zation with the runni ng speed of 10
the contiguous dia § tdg) Zohehapmaiat Big.
ipothepfer u}aer%ﬁ{h%&%z et;{é%%nl%%faﬁ%m one 15 0 f t he
foldng plate s 2 2 progressively .nmve J nf ure 80
1nobhegEOULOWHNEJERNBEF fcf: e, Hinet &rof A

pair of the leg-holes 8 4 Iyi-ng on the both s ides

;f F&N828 J1dred tneg Fohd8R? ads thisecPntigepys H1GRRS & rysture

of the contiguous diaper structure 80 gets nearer to
B%,hg pg@hg&%&é‘ £2008rd18n ofhé headliiss dintertiati siqdizated by
0 e ctrotch region 82 of the contiguous di-aper

B BREPHOH Pah Cheo Saar 6 e AR Telcontistons diaper
e il St S e R P, &b
2002- 248447{2003 -200578 - 48 - )
opposi_tely spaced apart from each other progressively gets
nearer to the first rotary disc 21. The first rotary disc 21
is rotating in the direction indicated by the arrcow X2 in
syr;;chronizaticm with the running speed of the contiguous diaper
structure BC.

Iin the apparatus 20, the éuide arms 33 extending from one
of the folding plates 22 pmgresé.ivaly move into the contiguous
diaper stfucture 80 in the vicinity of a pair of the leg-holes
84 lying on the both sides of the crotch region 82 as the crotch
region 82 of the contiguous diaper structure 80 gets nearer to
the peripheral zone 2la of the first rotary disc 21.

As the crotch region 82 of the contiguous diaper structure
80 gets nearer to an imaginary line 5 extending from the axes

24 in the cross direction, the opposite side edges 33a of the

guide arms 33 having moved into the contiguous diaper structure
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80 cane in contact with the crotch region 82 fromits
outer side and the guide arns 33 swing i nward so that
the distal ends 33b of the respective guide arns 33

may get close to each other. in this L de
arms 33 catch side edge zones 82a of th zégg%%#(ﬂﬁ 200578
region 82 extending in the vicinity of the fold 85

bet ween the opposite side edges 33a thereof so as to
press these side edge zonesig82a into the inside of

the contiguous diaper structure 80. Sinultaneously,

Sgr@cm%’iiﬁ%ﬁﬁﬂﬁc’&%:irmyehémmtdreregﬂgar%@goggﬂa@fq side
etween the gui de bl ades 54 so that the 10 side edge

zanes , 824, al d,bebWaemtdeguhde Bnemdisahénds 33b
af‘ﬁet ﬁi%l‘%%éd%% ?4 and %hereby tucked into the inside
of the contiguous di,aper st clldkd 8 each other.
ofppararagrestivRe Iy ea%sﬁgg&%\;m%%gsco that the
distal ends 33b may be spaced apart. fromeach oth
fohehisorah, the HUGRETRERS G CRECBORITGHEE (ORRE 022 Of the
structure 80 nove away fromthe peripheral zone 2l a of

dH 816007 yxebneirg in dhevéopod tytdfthei il hprdetween

3 progressively retract fromthe contiguous diaper

tructur 0..; FReGQAL | P30 Ush&h e lscs bisuEbupee 89 thede side
ec’gpg’tsgﬁ'%r gé‘ﬁ%nES thus fol ded and tucked runs away

fromthe 20 first rotary discs. 214 e B8 diaper
aflgecerBas 1843 h%nE‘Bnﬁ%oh%SJdﬁi%pérfl s ré]uc{:g;?lg 58 ue aep
folded in the crotch region 82 along the fqold 85, th “the
cnotathire @ilon S3aulEaneeyst snt FAR| J1E0R AFIH M3 PPEE 3R

of the tension exerted upon 2002-248447/2003-200578 :
chhrance 65 defined between the guide b].at_:les 54 so that the

side edge zones 82a may be held between the guide arms 33 and
the guide blades 54 and thereby tucked into the inside of the
contiguous diaper structure BJ.

In the apparatﬁs 20, the guide arms 33 swing so that the
distal ends 33b may be spaced apart from each cther as the crotch
region 82 of the contigueous diaper structure 80 move away from
the peripheral zone 21a of the first rotary disc 21. Thereupon

the quide arms 33 progressively retract from the contigucous

" diaper structure BO. The contiquous diapér structure 80 with

the crotch region 82 thus folded and tucked runs away from the
first rotary discs 21 in the mﬁchine direction.

Tn the contiguous diaper structure 80 folded in the crotch
region 82 aleong the fold 83, the crotch ragion 82 is

substantially free from affection of the tension exerted upon
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the first and second waist regions 82 , 83, so the
si de edge zones 82a of the crotch region 82 can be
easily tucked and, in addition, the contiguous diaper
structure 80 can be conveyed forward in j-ne
direction with the crotch region 82 rel Fﬁﬁﬂ?%g’@[ﬁg 200578
in a tucked state. After the side edge zones 82a of
the crotch region 82 have been tucked inward, the
first and second wai st regi-ahs 81, 83 oppositely
spaced apart from each other now overlap and Iheréd t he es
£l EStrsdnans eeenthdehtsaregicnged b Jmesh s 1 edas 2on
heat - sealing 10 lines 86 extending in the cross o
g g E&c,%ggmggg_s&gﬁﬁ{ 3 @@ g eablingstitkent enflpriregddstion,
far e individual diaper 1 may have a symmetrica
appear ance. Subsequent| h' e SecRda Webiard in
the CE LYY Q%%&%ﬁgégggga%%next ending in the
cross direction between two sets of the h - i
hbneacbna d] ORI WS L BR GERETT ST Gt Feag oLy Kep
lines 87 extend across the first and second wai st
iheg ensxdd, s83tkn the cross direction. The contiguous
di aper structure 80 is cut along the respective

cutti . '\%}:‘e 87 40 @bt 3ohed Phalla thy mfoddieregion B2 have
indiv? E%F I apers %&%homn in Fig. 1 which are

arranged side by.side i e .maChiL N8, 120, fi £ 66dd Dbre 81, 83
bﬁﬁﬂstﬁﬁbﬁaa}ﬁgaéﬂ'Jﬂﬁ%&gl%ﬁéaggh?Fgugus %iaper I
structure 80 in the crqotch region 82 to be

cpgotiedus Epagsd PRFE) F1PBI SR AT MREFITARR.AY Then
Furthernore, the apparatus 20 allows the _ .
122021 248446126632 0@bEGre Joined by means of two heat-sealing

lines 86 extending in the cross direction. These heat-sealing
1ines 86 are foimed sc that the individual diaper 1 may have
& synmetrical éppearance. Subsequently, the first and second
webs are cut along cuﬁting lines 87 each exténding in the cross
direction between two sets of the heat-sealing lines 86 ;dj acent
to each other. These cutting lines 87 extend across the first

and second waist regions 8l, 83 in the cross direction. The

'contiguous'diaper structure 80 is cut along the respective

cutting lines 87 to obtain a plurality of the individual diapers
1 shown in Fig. 1 which are arranged side by side in the machine
direction.

This apparatus 20 allows the contiguous diaper structure

80 in the crotch region 82 to be continuously and rapidly folded

and tucked inward. Furthermcore, the apparatus 20 allows the



si de edge zone .82a of the crotch region 82 to be

reliably folded and tucked inward since the guide

arms 33 catch .the side edge zones 82a to press these

si de edge zones 82a into the inside of t | SARUS00578
di aper structure 80. 5 Wile the positiég%ﬁégg%%hﬁaﬁs ]
23 are used in the illustrated enbodi nents of the
apparatus 20 according to this invention for the

pur pose of swinging the guids-arns 33 so that the

distal ends 33b thereof may get nearer to and dr a
) eé{;@@c:r&aﬁﬂaﬁmehe ¢roteh pegkion 82 (t@ laaof;ﬂllﬂ%vii’ folde
Sol'enofds for the same 10 purpose. In this case,

a,%'g ﬂg i r’ogn,gg,n_assﬁ,ﬁcé hend @ien aves 30| eactlistimyside edge

rom each other to swng the guide arns 33

in the direction in, which.the. dist Intdareofinside
metes B &0 Péeéﬁcﬁhﬁ’?ﬁe?%g%deﬁﬁé ?r%l\]/%g@zi%on cores of

the respective sol enoids may cone##E contact with
SRathotdmt igmw rijiaper GEROEHYS 33 in the
direction in which the guide arns 33 nove away from,

s each Qhlfe Ansteisiwive imbtion e | b @rferifefisin the
continuous first- web (corresponding to the

| i qui d-peryi : 24 1,6, ases e edchrdinghto this
.tﬁi&ﬁFE%#%%é%#%ﬁio a $gfophil$§@¥ibrous 20 nonwoven

fabric, a hydrophobic fibrous.nonwougn. f.al-CoPa¥i o that
snpeut hon (5P NEPETRAFT Seuifo e s @Eer for at ed

plastic film A stock material for the

Lhaulibtialpendsaidb cherenfonay Setongare ke and draw away Lrom
(corresponding to the liquid-inpervious backsheet 3%
OBYh20QRe248447 120 pcks2t057 &o Hdopt solenoids for the same

10 purpose. In this case, moving iron cores of the respectin.re
solencids may mve.away from each other to swing the guide arms
33 in the direction 1n which the distal ends 33b thereof get
nearer to each other and the moving iren cores of the respective
solenoids may come in contact with each other to éwing the quide -

15 arms 33 in the direction in which the guide arms 33 move away
from each other.

A stock material for the liguid-pervious continuous first
web (corresponding to the liguid-pervicus topsheet 2) may be
selected from the group consisting of a hydrophilic fibrous

20 nonwoven fabric, a hydrophobic fibrous nonwoven fabric having
a plurality of perforations and a finely perforated plastic film.
A stock material for the liquid-impervious continuous second

web [corresponding to the liguid-impervicus backsheet 3) may
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be selected fromthe group consisting of a hydrophaobic
fibrous nonwoven fabric, a breathabl e but

I iquid-inmpervious plastic film a conposite nonwoven
fabric conprising two or mare |ayers of hydr '

fi brous nonwoven fabric placed upon onezgﬁ%?ﬁéﬁggﬁgﬁéHM5Ta
a conposite sheet conprising a hydrophobic fibrous

nonwoven fabric and a breat habl e but

l'iquid-i-npervious plastic fifim | am nated upon each
ot her. A nonwoven fabric nmay be selected fromthe

Ol U150 T BBe tfrdutpsenshistingdobya bydrophebic fibrous
needl e punch-, nelt 10 blown-, thermal bond-, spun
bond- . chem ¢al hopd..aRdhk’ nhir Lighifr bapesesousd plastic
”?Bﬁﬁgﬁgnggg%ggf %fﬂggﬁgoven fabric @an be sel ect ed
fromthe group consisting of .po L Ne- I Yesteel avers -
£AMD D PPIRPES FRUF T HR FEPT S, %%@%%%%E%ﬁﬁ“’?ﬁpe e
conj ugated fiber and side-by-side j ugat ed

e _co
offi redrapholitc gulysits hervrpenyiR gﬂrgc upon one ancother

t
pol yet hyl ene/ pol yester. The core 4 is a m xture of

EoRigl 1 20 Isae Coripadsheanta hydrppbobpearfiler@ss pergoven

ahlxture of fluff pulp, super-absorbent polyner

rticles shihe $yahbaLigpeesioubi peastic film .
f%%ﬁﬂF §§5%%?§EQQ%EQ$$%% % fcknggs. Prg?erably, t he

e
core 4 is 20 entirely covered with a |iquid-pervious
lamdgatad MPeh G EYN5Aper or hydrophi i c nonwoven

fabric in order to prevent the core 4 from_getti
out ofa shapeousd/ ofakwigr B@gnt P 4195 hfF 6 Sg%e’&ge group

pol ymer particles. Polymer particles may be sel ected
A2 A48 4520052 0BR AT nel2y spun lace-, needle punch—, melt

blown-, thermal Ypond-, spun bond-, chemical bond- and
air-through—processes. A component fiber of nonwoven fabric
may be selected from the group consisting of polyolefine-,
polyester- and polyamide—based fibers, core-and-sheath type
conjugated fiber and side-by-side type conjugated fiber of
polyethyienefpolypropylene and polyethylene/polyesteér.

The core 4 is a mixture of fluff pulp and super-absorbent
polymer éarticles or a mixture of fluff pulp, super-abscrbent
polymer particles and thermoplastic synthetic resin fiber?.

compressed to a desired thickness. Preferably, the core 4 is

.entirel}r covered with a liguid-pervious sheet such as tissue

paper or hydrophilic nonwoven fabric in order to prevent the
core 4 from getting out of shape and/or tc prevent falling off

of the polymer particles. Polymer particles may be selected
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front the group consisting of starch-based,

cel |l ul ose-based and synthetic pol yner-based

particles. The apparatus and the nethod for folding

and tucking disposable diapers in their_crotch

regi ons has advantageous 5 effects thatmpﬁ‘@4§4‘"W2'}[:"3'2”"}5F‘Irg
conti guous diaper structure running in the nmachine
direction can be folded and tucked into the inside of

the contiguous di aper structime. The apparatus

provi ded al ong the peripheral zone of the first 4 and
£E6inA¢ Ve Yrampitohs ks ping aifi sharoh-basedelarliglsR-dpsed an
all ows the crotch regions of the 10 contiguous di aper

str re C bAUGHShY caed.rapidly fol ded and
s?ﬂgb%%HFnﬁggggﬁﬁf?%EFﬁéggpparatus in which the guide

as of the respective [.di e8,s W91 PA5KaaRd tucking
fort hThg ﬁi@é\{%g:‘r“sné.’m%i l-géc{}?%n,&%hgog\a?de aﬁﬁrrs catch

the opposite side edge zones 15 of the crotc

h region
Alomppee  KISPAIad 4 dIeF0 RS SOBETS| REFIB ARG

conti guous di aper structure and thereby to ensure i
dehe Hatotigle regitirneas ohaper sthypatugiee Funmigg) in the
Wth the apparatus conprising, in addition to the

n{ﬂ%{pgliqneﬁ P&Q{%tg%?okaﬁ B¢ gy l@tesketihengui dee atmside of

cl earance between the gui de bl ades
of the auxiliary plate as.the gul f - ded al
the GPAYLINSNE SEePR B, e bRt atus Bfoviged along
the crotch region may be hel d between the gui ar .
tmel pehs ppeired. BoagesT the thi S hAPtate 956t ‘t’ﬁgﬁe%i@“raht?

can be 20()' 2-248447/2003-200578 -53 ‘
of the folding plates allows the crotch reglons of the

contigquous diaper structure to be continuously and rapidly
folded and tucked inward.

Wwith the apparatus in which the guide arms of the
respective folding plates swing.back and forth in the machine
directicn, the'guide arms catch the cpposite side edge zones
of tﬁe érotch region to'press tﬁese side edge zones into the
inside of the contiguous diaper structure and thereby to ensure
that the crotch region can be reliably tucked inward.

With the apparatus comprising, in addition to the folding
plates, the auxiliary plates, the guide arms move into the
clearance between the guide blades of the auxiliary plate as
the guide arms of the folding piate-swing'sc that the side edge
zones of the crotch region may be held between the guide arms

and the guide blades. In this way, the crotch region can be
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further reliably tucked i nward. The indivi dual di aper
having its crotch region folded.and tucked by the
apparatus according to this invention m ght not

create a disconfortable feeling against )
because the 5 crotch region is properl yzﬁjﬂgg%ﬁg%{cﬁ%ﬂyz' 200578
the wearer's crotch region as the diaper is put on

the wearer's body. Furthernore, even if the crotch

region is squeezed by the werer's crotch, it is not
likely that the crotch region mght be irregularly
£fpLHee rendablyt hackedeinwghd-be formed with a

plurality of irregular 10 creases. In this way, there

|'S NogANXi ik itdial1 4hspbedidwinglisshargelasegrpniiplded and
capacity 1n the crotch region m ght be deteriorated.

This diaper is free f i VERL ENGRrdiaion e ght not
tekeer ¥ R LERRTD usrh(%eacg}%lg tegefﬁgt uck on the side
edge zones 15 of the crotch reg

X i pn_as .t he ' h
dregs can algaaREPTARIR REEN DA TP PBT F I APERah Decause the
through the leg-holes to put the diaper on the .
MBAS +SqDeis propaiky wepeivid bif sherveasifhd SHBbERLFILOn
put on t%e wearer's body. 2002- 24844712003-20057 8
) . Afh apraekeerf er bbaldi Mpmrhermore, even
;¥%i%§%51§pérwﬁ§ééﬂ:

g a contiguous diaper structure running in a
machi ne direction, said

Rl ol ) G RBEO e et S e o 32
ri;ff Tiﬂefyn::i;\éa{:.ﬁel Qrggzlzhd rrnraagfihclmn?nidglh[teﬁ}a' Eﬂré‘&Slé‘rly folded
and/or the core might be formed with a plurality of irregular
oreagses. In this way, there is no anxiety that the bodily
discharge absorbing capacity in the crotcﬁ region might be
deteriocrated.

This diaper is free from the inconvenience that the
wearer's toes and/or heels might get stuck on the side edge zones
of the crotch region as the wearer's legs are gﬁided through
the.waist—hole and then through the leg-holes to put the diaper

on the wearer's body. 1In this way, the diaper can be smoothly

put on the wearer's body.
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plurality of first and second wai st regions |ying both
sides of said crotch regions in a cross direction
orthogonal to said machine direction and having a
plurality of |eg-holes each 10 forned between each
pair of said crotch regions adjacent to HXEr484#H&p03-200578
sai d apparatus conprising; a conveyor nechani sm
fol ding said contiguous diaper structure along a fold
in said crotch region so thasssaid first and second
wai st regions are oppositely spaced apart from each 15
ot her and conveyi ng s&@ d. @it Mg&ious di aper structure
in said machine direction with said contiguous di aper
structure kept folded; a folding nechani smtucking
said crotch region of said contiguous diaper

structure into the_insi .of sai.d cqQntijguo :

i ape%@?%%%?‘ésf#%??gﬁénﬁeﬁqﬂgﬁ%%ﬁﬁﬁg %gél%rl]t%%f%us diaper
sides of said crotch region; said fol ding nmechani sm,
sticicttireg fudmlitg phatee Maghine direchboR, t SRA) Soffrguous
away fromsaid crotch region of said :

2022 4844 T420Pe 34200WH nebba cplbirgldty dhfiperctch regions
structure in said cross direction in synchronization

t

WA Ja1alen | 0 £ORGAPHOUS HidPREChIhEUAL ¥EEL BN and a
%%qggﬁtngegp%égtl on: eac%o%f said fol ding plates
conprising a first base and_ 5 a pair of gujde ar .
Rty O GiTeh @7 PECOBASEATACSEPR gpBstynd oth sides
direction and aligned in said machine direction; and X
of said crotch regions in a ¢ross direction orthogonal to said
machine direction and having a plurality of leg-holes each
formed between each pair of said crotch regions adjacent to each
other, said apparatus comprising:

a conveyor mechanism folding said contiquous diaper

structure along a fold in said crotch region so that said first

and second waist regions are cppositely spaced apart from each

. other and conveying said contiguous diaper structure in said

machine direction with said contiguous diaper structure kept
folded;

a folding mechanism tucking said crotch region of sald
contiguous diaper structure into the inside of said contiguous
diaper structure from said leg-holes lying on both sides of said
crotch region;

gaid fbldipg mechanism including fnlding plates adapted

to move toward and away from said crotch region of sald
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said guide arnms noving into the inside of said

contiguous diaper structure as said folding plate

noves toward said crotch region of said contiguous

di aper structure in order to catch 10 opj 05|te S

edges of said crotch region in the vici yiﬁ@;mﬂﬁ?g
fold fromthe outer side, 2. The apparatus accordlng

to Caim1l, wherein each of said guide arnms has a
proxi mal end and a distal engh- said proximal 15 end is
fixed to said first base and said distal end . )
chapeauedsy diapag bsichuciurd orith §8i€ha®Tas$# d Gy in
side edges of said guide arns get near to each other

s?@cﬁ%ﬂl%'t%r@r PR tROVeuhAing S&f d £oid | guatsiglicaper diaper
ructure and get away from each other as said guide

ar s ret r act fr0£n saglgPao%r%%%g%gdl aper 20

us accordi'ng to daim1l or 2
mhereln sald fol di ng. nechani sm i ncl udes .a flrg rcnbag/ and
di sc eéaht of ﬁélﬁof%fél%?}mw&?lf@oﬁ? 1rg e
around an axis extending -in a vertical dlrectlon a
Phaialdt yuiek dmidekobddhng fraresaadd iarstahged imsaid cross
peri pheral zone of said first rotary disc at regul ar

iRl % a"i‘{?:ij SRS {NQIB0D fiEh IFRARS réfctalbraXisnd

exten -1n sald vertical direction so as to 5
rotate around said axis. sai | t
ar ouncf%:ﬂo'éu d&; 4TS foying dug:é %lrhg"tfIQE 41@5%555.93%&% iguous

aid f i r st rotary di-s_c rot _ates around réi gn teh
dbapemalruatirefas gadc BPI P BRSSP Yes (eEasy §ing crotC
its own ax--Ls by 360" while said f irst rotary disc

fegical & said contiguous diaper structure in order to catch
opposite side edges of said crotch region in the vicinity of

gsaid fold from the cuter side.

2. The apparatus according to Claim 1, wherein each of said
guide arms has a proximal end and a distal end, said proximal
end is fixed to said first base and said distal end repeatedly
swing back and forth so that said opposite side edges of said
guide arms get near to each other as said guide arms move into
said contiguous diaper structure and get away from each other
as said guide arms retract from said contiguous diaper

structure.

3. The apparatus according to Claim 1 or 2; wharein said

folding mechanism includes a first rotary disc adapted to rotate
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around its own axis by 360" so that a direction -to
whi ch said JO guide arns are opposed is always the
sane during rotation of said folding plates and said
pair of said guide arns nove!! in sa-id cros

direction into said contiguoas diaper st?%%%%§%4%%ﬂﬂ}2m575
catch and press said crotch region of said contiguous

di aper " structu~~e as said crotch region of said

conti guous di aper 15 structuffe- gets' nearer to said

peri pheral zone of naid first rotary di s c and noves _.
ariohng ahdaxissesstehdirmgtin envephical doectipRd a plurality
conti guous di aper structure as said contiguous diaper

oFf é%ﬁ?_‘fc@l.di plavay drd afraayedpii apber Abhewnk zohe of said
sal irst rotary disc. 20 4. The apparatus according

to Claim3, where.in. sal i chantSaht 8¢ ihl8Secn b
R Tt é?‘ﬁﬁo%# ﬁ%@l(rjfaoli ?'ln?#}%gr]fs@ear ranged 1n said Y
peri pheral zone of sajd first rotary disc at reqular

nefria ofr aa|@%m@wh%%éPe%ﬂ+3éé%%tﬁai§a%aF%1q Thgo &8 to
pl ates 2002- 248447/ 2003-200578 - 57 conprises |inks )
B droandadati d aelisnesa b do 1ot ngpp Hayes det@thesaroynd said
rod connected to said guide arnms by neans of said link

and o?.’%&ﬂﬁ“ﬁ&&sitnréééﬁy Fi@eSadigAae FRsenbtam disc rotates
exXtendi ng through an ‘end zone of said rod and said

first base in said vertical 5 directigan g %/ﬂ.; d Srotates
%ﬁ?%ﬂﬂﬂ%ﬁ?rﬁﬁﬂt%ﬁfﬁrﬁ?ﬁzﬁ??ﬁxﬁﬁh%é%ﬁcanw %ﬁﬁ) ea%#

said positive notion camand each of said positive

amtiredh icanewn eedreby sHtindh e ¢aid S15PttPNY Adpc rotates
rotary disc due to rotation of said first rotary disc .
AAGLSAl T Pidmexas bel 080° s dlzamagdiceetdont hatwhidd said
rod noves back and forth in :

gquide arms are opposed is always the same during rotation of
said folding plates and said pair of said guide arms moves in
asaid cross direction into said contiguous diaper structure to
catch and press said crotch region of said contiguous diaper
structure as said crotch region of said ceontiguous diaper
structure gets nearer to said peripheral zone of said first
rotary dise and moves in said cross direction apart from said

contiguous diaper structure as said contiguous diaper structiure

gets away from said peripheral zone of said first rotary disc.

4, The apparatus according te Claim 3, wherein said folding
mechanism includes a plurality of positive motion cams arranged
in said peripheral zone of said first rotary disc at regular

intervals and fixed thereon, each of said folding plates
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10 said cross direction and said guide arnms sw ng back

and forth in said nmachine direction by neans of said
links and thereby said distal ends of said guide arns
repeatedly get near to and away from each .ot her

The apparatus according to any one of ad 4BSfH§@$gQME73
4, wherein said folding mechani smincludes a plurality

of auxiliary plates |located so as to be opposed to

said folding plates and adapted to nove toward and °

away fromsaid crotch region of said contiguous .
cinpiRdest 1 Lints neubderowm seacerox Frabendirt sadrguide arms,
wai st regi ons oppositely spaced apart from each other

d Doty PoliheRk2at LeNs¥E 8Nyt a8 Agne by aishmonifi gedds 1ink and
di aper structure in said machine direction, each of

sai d guxil.iary. .pla X F SEGNY Pass MYy &hrough
SHREEn gg&Pd%g?a?a%%g%&g'%gﬁs‘ﬁ?/ag‘oosﬁgoows g 58rhqg I
arranged side by side in said, vertical direction and_. .
aaendizage ProRPéd BodeBRAPBIS 1P AP ngb gand vertical
direction, each of said guide blades has a distal end
diafprfteibn ovatd sih dssdddabilyettsernted Sait® goi e pElc can
and sai d gui de bl ades synchronously nove into 5 said

| URUS 0 IP R 1 $1 keC bt @oANdami Al t eneo ust ysesiad positive
e arns nove into a cl earance defined between said

ul

aiy of said . de id : r 804 ai
A2 P ot S APR B30 bak opluhitd heher 0Lary aic
Gnd hor by faucksd 10 0e, LILIS 9138 00k G4 hoves

along said cam groove so that said rod moves back and forth-in
said cross directicn and said guide arms swing back.and forth
in said machine direction by means of said links and thereby
said distal ends of said gquide arms repeatedly get near to and

away from =ach Dth;r-

5. The apparatus according to any cne of Claims 1 through
4, wherein said folding mechanism includes a plurality of

auxiliary plates located so as to be opposed to said folding

. plates and adapted to move toward and away from said crotch

region of said contiquous diaper structure between said first
and second waist regions oppositely spaced apart fromeach cther
in synchronization with running of said contiguous diaper
structure in said machine direction, each of said auxiliary

plates comprises a second base and a pair of guide blades
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6. The apparatus according to Caimb5, wherein said
folding nechanismincludes a second rotary disc

| ocated so as to be opposed to said first rotary disc

and adapted to rotate around an axis ex j '

said vertical direction, a plurality of %@&gg¥%MhEmU}2mﬁ?g
auxiliary plates are arranged in a peripheral zone of

said second rotary disc at regular intervals and

nount ed t.hereon by neans of5&n axi s extending through
said second base in said vertical directigon so as to ..
antaigedusddedby & devinssatdiwrEpal firpciensand sxhending
around said axis of said second rotary 20 disc as said
£85986 i HHohdlbageriof 84 ed caoasndi Fé¢ct bom, saich @hdaid quide
each of said auxiliary plates rotates around its own

%f%%%%ﬁ& 60 M8 & iddtﬁg)&Q'EQ Lolary dhsq ¢S @firection,

S OWNn axi s y 360 so that a direction to
whi ch saj d gui de bl ades arge. opposgd .
SRS el FETE0STI00BS SEHS PR Y IFRECRSREE PTG 1ne0
-rotation of said auxiliary plate and each of said. .
gl il ecitddesusdapen staiudtelss andi el teangously said guide
conti guous di aper structure between said first and

SEREONELva Bito £ @ 1A cS ded itk bhtiveghosadll paid of said
contiguous diaper 5 str-ucture gets nearer to said f

%ﬁfcé%?l?nf% econd otarys sdr i c?lng'e&[{@égigi He$di HethBSS said

= .
apart rom sail contiqu I aper

S 4 5 T AL S BT Sy €, Bk che

The apparatus according to _any one of clainms | through
fns tler of nsa kil docohifgues sAddhp@Eer SEYUEEaXfe conpri ses
a . :

a. The apparatus according to Claim 5, wherein said folding
mechanism inclu_des a second rotary disc located so as to be
opposed to said first rotary disc and adapted to rotate arcund
an axis extending in said vertical direction, a plurality of
said auxiliary plates are arranged in a peripheral zone of said
second rotary disc at regular intervals and mounted thereon by
means of an axis extending through said second base in said
vartical direction so as to rotate aroqnd gaid axis, said
auxiliary plates rotate around said axis of said secan@ rotary
disc as said second rotary disce rotates around its own axis and
each of said auxiliary plates .rotates around its own axis by
360° while said second rotary disc rotaﬁes graund its own axis

by 360° so that a direction to which said guide blades are opposed -
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l'i qui d- pervi ous continuous first web, a

I'i qui d-inpervious conti- nuous second web and a pl ural

ity of I iquld- absorbent core S each interposed

between said first and second web-s and extend

fromsaid crotch region toward said fi rs@%%@%@ﬁ@a‘mmm
wai st region in said cross direction. 8. A nethod for

fol ding and tucking a contiguons di aper structure

running in a machine directi®n, said contiguous 20

di aper structure including a' plurality of crot ch
ieglwans the rmmgeduatingegot-atipntah ¢ais puxiaiary plate and
machi ne direction and a plurality of first and second :
Mahst,# 69 ANgul¥eng1hath sboes ifs&ud domsat ehiveadiians into
I'-n.a cross direction orthogonal to said :

2002- 248447/ 2003; 200578 - chi i rect | d

A FGTELBPEREI FI9PER Acey Haftec e huneh etd §x8fand second
each pair of said crotch regions adjacené to each ai
vaindr regiopsnachddid TRt IR SfepidiCoRLIRME dLaper
sai d contiguous di aper structure along a fold in 5
Sahibiaed ghtsageares ad haidstinst anst serehd seredWwaises and
regions are oppositely spaced apart from each other; - -

Bisdd B8 S § HoRlEChL FESE Dn Qlpasd Hrennidiglesatibapas diaper
structure 1nto the inside of said contiguous diaper

structure _ fromsaid.l.eg- hql i.n Ldes

SERHE IR A RO By Po RS e shePAER SpEFCadty £rom
means including folding plates adapted to nove toward
senctd afvess t rand SSeePRY KR FediHiFHf said conti guous

7. The apparatus according to any one of Claims 1 through
6, wherein said contiguous diaper structure comprises a
liquid-pervicus continuous first web, a liguid-impervious
continuous second web and a plurality of liquid-absorbent cores
each interposed between said first and second webs and extending
from said crotch region toward said first and second waist

region in said cross direction.

8. A method for folding and tucking a contiguous diaper
structure running in a machine direction, said contiguous
diaper structure including & plurality of crot.c:h regions
arranged at regular intervals in said machine direction and a
plurality of first and second waist regions lying both sides

of said crotch regions in a cross direction orthogonal to said
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di aper structure in said cross direction in
synchroni zation wth running of said contiguous
di aper structure in said nachine 15 direction; each

of said folding plates conprising a first ba

pair of guide arns extending from said f 79 -iﬁgggapqizmﬁ?ﬂ
said cross direction and aligned in said machine
direction; and said guide arnms noving into the inside

of said contiguous 20 diapefdstructure as said

folding plate noves toward said crotch region of said
reehingl diveditiger and Jorwirg i & BlUsRlisycgfcHeg-holes each
opposite side edges of said crotch region in the '

fg:)g?rléa bdtQben $2icth pal # 41 eaid harcauiteregides adiacent to each
02- 248447/ 2043- 200578 -61 9. The method according to

C.aim g, wheregi Qg!a]?,f o ERTeTo] e .has a
Oﬁh&ﬁ'nﬁa@@e&n a dl zglﬁgiﬁg, sai% roxinal end is

fixed to said first base and said distal, end :
[ epeatediding Gpig TRRLEHRES GRAR ToSLRAPCEAF A ITDE Fold in
si de edges of said 5 guide arms get near to each other |
i b ardtgh deghensoheti aadd Ebrst et sgrons Wrapkreglons
structure and get away from each other as said guide

%&?&ﬁ%ﬁﬁlﬁ rEpRcEl GasOR! | DHaN Sedbiapgrhenst ruct ure.

e nethod according to Claim8 or 9, wherein

o OO AF o LIELHOE LA B L0 l Snons aiapes
B R e O e
fram.séid leg-holes lying on both sides of said crotch region
by folding means;

said folding means including folding plates aﬂapted to
move toward and away from said crotch region of said contiguous
diaper structure in sgid cross direction in synchronizatiun
with running of said contiguous diaper structure in said machine
direction; |

each of said folding plates comprising a first base and
a pair of gquide arms extending from said first base in said cross
direction and aligned in said machine direction; and

said guide arms moving into the inside of said contiguous
diaper structure as said folding E;late moves toward said crotch
region of said contiguous diaper structure in order to catch

opposite side edges of said crotch region in the vicinity of

gaid fold from the outer side.
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rotary disc at regular intervals and nounted thereon

by neans 15 of an axis extending in said vertica

direction so as to rotate around said axis, said

folding plates rotate around said axis 0Of saj

rotary disc as said first rotary disc rog@g%%hﬂ%&éh@%ﬂﬁﬁ?ﬂ

its owmn axis and each of said folding plates rotates

around its awn axis by 360 while said first rotary

disc rotates 20 around its e axis by 360 so that a

direction to which said guide arns are_opposed is .

gal way Theaimethade adgoirdg ndotat Caisy 8,swheredingigagh of said

pl ates and said pair of said guide arns noves in said

eI 98 adinkCRAE O prithfinedl GreDBinidgodSsEhBpeand 5taaid greximal

to 2002- 248447/ 2003- 200578 -62 catch and press said

crotch_.regiqn qf. .sai | LaRek K tedl

B 48 r bR Vo Bedi b A R Fele i gEh ] e aRRaedly

structure gets nearer tqQ said . peri hen$I zoge of said
Sd-Gs§t

siimst back: apg HPSED 7R thite 314 © rRLPFYPL sald

apart fromsaid 5 contiguous diaper structure as said
qiiRld grossget apsar st eschr ethgbtas Sadd Tuigs §hng move 1nto
peri pheral zone of said f irst rotary disc, on the

ﬁi‘&? bohiduolil alhpeFesbntcpeearaid @eto abayl firddl, each other
erein said folding 10 neans include a plurality of

oSi_ ti.ve notion d al.d ;per | Neq;
shtl (FPAIET SEHE) BEERHOES Hixko RiRET LBNEr Juoklniaper
flxed -thereon, each of said -folding plates
LOMFHHIEES- | i nks nounted on said proxinmal end of sald
guide arnms, a rod connected to said guide ar by neans
of said link and

10. The method according t¢ Claim 8 or 9, wherein said folding
means include a first rotary disc adapted to rotate around an
axis extending in a vertical direction, a plurality of said
folding plates are arranged in a peripheral zone of said first
rotary disc at regular intervals and mounﬁed therecn by means
of an axis extending in said vertical direction so as to rotate
arcund said axis, said folding plates rotate arcound said axis
of said first rotary disc as said first rotary disc rotates
around its own axis and each of said folding plates rotates
around its own axis by 360° while said first rotary disc rotates
around its .Dwn axis by 360° so that a direction to which said
guide arms are opposed is always said same during rotation of
zaid folding plates and said paif-cf said guide arms moves in

said cross direction into said contiguous diaper structure to
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15 extending in said cross direction and a pin

extendi ng through an ehd zone of said rod and said

first base in said vertical direction, said pin -is
slidably inserted into an eccentric cam _groove

said pos-it-ive notion cam and each of Sgﬁb%#ﬁﬁ&&ﬁ&p@%?ﬂﬂi?ﬂ
notion cans rotates around said axis of said first

rotary disc 20 due to rotation of said first rotary

di sc and said pin noves al e said cam groove so that
said rod noves back and forth in sai-d cross )
aeitiodc Bindn paeess aaddgaraechr Fegsan ref peeld Sntgrans diaper
said machi ne direction by neans of said |inks and
Sth8ica 2 (2 - 24844 ¢4-3008- 200Qf4h -8 said dbstdhjuends diaper

of said guide arns repeatedly get near to and away

from,each ather. e j1n Firgt
A B ST Y TR arn W Ra e (e o e
include a plurality of auxiliary plates l.ocated so.as id
ICHA5Y GRFESBACBONEF I FOIHFRGES SLEECHATT JRAFE bt b 521
move toward and away fromsaid crotch region of said

Rt iiqpuiaissd ilapee s ttacieiter #s iset deernisigubys diapgr@Etructure
second wai st regions oppositely spaced apart from

abbeErbm S yRehmrirad! kofevet kd it fingtofosaiyd disc,
contiguous diaper structure in said nachine

directi C f said auxiliary plates conprises a
%c%n% ogc s'Eéqu'1 cg' pair of guide blades arranged side
by side in said cross direction and ext ending from

said second base in said cross direction, each of said

guide 15 bl ades has a distal end tapered toward said .
LY 0ss T aetion] according to Claim 10, wherein said folding

means include a plurality of pozitive motion cams arranged in
said peripheral zone of said first rotary disc at regular
intervals and fixed thereon, each of =zaid folding plates
comprises links mounted on said proximal end of said quide arms,
a rod connected to said guide arms by means of said link and
extending iﬁ said cross directicon and a pin extending through
an end zcne of said rod and said first base in said vértical
difectinn, said pin is slidably inserted into an eccentric cam
groove of said positive motion cam and each of sald positive
motion cams rotates arcund said axis of said first rotary disc
due to rotation of said first rotary disc and said pin moves
along said cam groove 5o that said rod moves back and forth in
said cross direction and said guide arms swing back and forth

in said machine direction by means of said links and thereby
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said guide arns and sai d guide bl ades synchronously

nmove into said contiguous diaper structure and

simul taneously said guide arnms nove into a cl earance

defi ned between said pair of said guide a

that said transversely opposite side edgggi%%§§4§&gﬁ%QME?S
said crotch region is held between said guide arns and
said guide blades and thereby tucked into the |nS|de

of said contiguous diaper sbtucture.

2002- 249447/ 2- 003- 2W578 -b4 13. The net hod accordlng

stad CHdisiral 2endh o 2ise ish puids) army reraatedic vgdengal to and
second rotary disc |located so as to be opposed to

Mjﬁ fiidns ledrdt afbhedi SC and adapted to rotate around an
axis extending in said vertical direction, a

plurality of said 5 auxiliary plates are arranged in a

peri pheral zone of said second rotary disc at regular
interval s and nmpunt ed .t her on b o f. X

Wit endhiiy MERPSELACSRFE 188 F i giaihl gt tpuan 11,
direction so as to rotate around sald axis, said
wheddimarsa sl fiakdimol MRETE IFLUAS @ HUCBFitgyiQf auxiliary
second rotary 10 disc as said second rotary disc

BI04 88 £ cRTALR sl 8s0vB X icppivebd eackadtl Salding plates and
auxiliary plates rotates around its own axis by 360

V@Aé&%@ grgfgsg %&f& an %»ééflfrrcﬂ 3Les AOWH HdS MBE said

at a on to which said guide

bl ades are qQpposed is al t he s durin ot ati
QSR S PR, B B G R LY B A B LR g baist
bl ades noves in said cross direction into said .
vegiPNRIOUSPHPEPER LY I SPEGES baasdn sEFUS | pachan@ther 1n
second

synchronization with running of said contiguous diaper
structure in said machine direction, each of said auxiliary
plates comprises a second base and a pair of guide blades
arranged side by side in said cross direction ;and extending from
sald second base in said cross direction, each of said gui::l_e
blades has a distal end tapered toward said cross direction,
said guide arms and said guide blades synchronously move intc
sald contiguous diaper structure and simultanecusly said quide
arms move inte a clearance defined between sald pair of said
guide blades so that said transversely opposite side edge zones
of said crotch region is held between said gquide arms and said
guide blades and thereby tucked into the inside of said

contiguous diaper structure,



10

15

20

wai st regions as said crotch region of said contiguous
di aper structure gets nearer to said first and
-second rotary discs and noves in said cross

direction apart from said contiguous dia

structure as said contiguous di aper stru%ﬁﬁ?é8§@FQMU}zmﬁ?g
away from between said first and second rotary discs.

14. The method according to any one of Clains 8

through 13, 2002-248447/20C) 84200578 -65 wherein sald

conti guous di aper structure conprises a .
13.qui Theereitbod esrerAtpdstei fieifeb?  gherein sald folding
| i qui d-inmpervious continuous second web and a
mlaHalinky ueke hisktshdhsasientisear bscarad hso Bisetpdsedpposed
betmeen said first and second webs and extending 5
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extending in said vertical direction, a plurality of said
auxiliary plates are arranged in a peripheral zone of said
secend rotary disc at regular intervals and moﬁnted thereon by
means of an axis extending through said second base in said
vertical direction so as to rotate arnﬁnd gaid axis, said
auxiliary plates rotate around said axis of said second rotary
disc as sald second rotary disc rotates arcund its own axis and
each of said auxiliary plates rotates around its own axis by
360;' while said second rotary disc rotates around its own axis
by 360° so that a direction to which said guide blades are opposed
iz always the same during rotation of said auxiliary plates and
each of said guide blades moves in said cress direction into
sald contiguous diaper.structure between sald first and second
waist regions as said crotch region of said contiguous diaper
structure gets nearer to said first and second rotary discs and
moves in said cross direction apart from said contiguous diaper
structure as said contiguous diaper structure gets away from

between said first and second rotary discs.

14. The methed according to any one of Claims 8 through 13,
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wherein said contiguous diaper structure comprises a
liquid-pervicus continucus first web, a liquid-impervious
continucus second web and a plurality of ligquid-absorbent cores
each interposed between said first and second webs and extending
from said crotch region toward said first and second wgist.

region in said cross direction.



