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2002- 248448/ 2003-200579 -1 SPECI FI CAT 10 N
APPARATUS AND METHOD FOR FOLDI NG AND TUCKI NG CROTCH
REG ON OF DI SPCSABLE DI APER S TECHNI CAL FI ELD OF THE

I NVENTI ON The present invention relates
apparatus and a nethod for folding and %@%ﬁ?ﬁ%4&mﬂﬂ}aﬂﬂ5?9

di sposabl e diapers in crotch regions inwardly of the
di aper as the diaper is fed in a machine 10
directi on. RELATED ART variods processes for nmaking
pul | -on diapers are well _ known (for _exanple, from

Japanese Lai d- OpénFr&t Entl Kpd icdt ifoF @1% Publicati ons
Nos . 1993-31135A, 1993-31136A and 1993-42180A). A
typi cal exanple of the well-known processes will be
descri bed below The process conprises the steps of

form ngagpERRThYUANS MEBHDH F6H ﬁ@)wm@r.@mbymucxrm
i nterposing |iquid-absorbent cores at 20 regul ar

web and 5 | GTCH HRr S0 0F CRhPHERBEE ERRER b Dot

running in a machine direction so that each of the

| i qui d-absorbent cores may be arranged in a cross

di rection orthogonal to the 2002-248448/2003-200579 -2
TECHNICAL FIELD OF THE INVENTION

The present invention relates to an apparatus and a method
for folding and tucking disposable diapers in crotch regions
inwardly of the diaper as the diaper is fed in a machine

direction.

RETATED ART

Various processes for making pull-on diapers are well
known { for example, from Japanese Laid-Open Patent Applicaticn
Publications Nos. 1993-31135A, 1993-31136A and 1993-42180&).
A typical exanmple of the well-known processes will be described
below.

The process comprises the steps of forming a contiguous
laminated structure by interposing liguid-absorbent cores at
regular intervals between a liquid-pervious continucus first

web and a liquid-impervicus continuous second web both running

" in a machine direction so that each of the liquid-absorbent

cores may be arranged in a cross direction ortheogonal to the
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machi ne direction, folding back the conti guous

| am nated structure along a center |ine extending in

the machine direction wth the second web inside,

joining these webs al ong a heat-sealingmh' -
extending in the cross direction between @%ﬁﬁg4ﬁ§pg}2mb?g
of the |iquid-absorbent cores adjacent to each other,
cutting out portions of the contiguous |am nated

structure along first cutti-®g |ines each bei ng convex

in the cross direction symmetrically about the c%pter
mackdne Abrackégnnolisydidivy paghl IShe rerhyoifes laminated
conti guous di aper structure along 10 second cutting
ddArtigachl eng endénger 1 irkeesctarsdi nlf Lactieomachétesdrection
each pair of the heat-sealing lines to obtain a

‘Jd}ﬁ a’th&y | Yeguad n D - Oﬁoqh%%r Sthd$e Ridds OBlong a

aper y suc conventlo process is conposed
of a front \NEII st ar wai st

HR586 bt Shtig Inal o* 8o g it Blnleen eacn

palr of Ieg holes. In the case of the diaper nade by
pelg procelss Asahad-aksenpenti Foregeaddasentode m}'e cther,
the Ieg hol es open laterally wth respect to the

ddﬂ%@; wWhbEhi opensfi Rha vehtiealousdilstabedstructure
V|eme from above with the wai st-hol e broadened 20

é’ﬁ}élﬁ tEErélé”%ttlﬁgOtﬂﬁhé’\’O%Qé% % Wl Rrihal €ihS +0l cross

near allgnne es and the crotch

ion lies ri inst th malst hol.e. w t.h _such :
diksdion REmihr SFal ¥ gout, FRRGeE oh S1pP e FPBT gua-holes
stuck on transversely opposite side
aeh2t 214811113 120081200530 coigebigiousedédpeth Srte?glcéfhlr@s along
the wearer's legs are et through
second cutting lines each extending in the cross directicn

between each pair ©of the heat-sealing lines to obtain a
plurality of individual pull-on diapers. The pull-on diaper
made by such conventicnal process is composed of a front waist
ragion, a rear walst region and & crotch region S0 as to define
a waist-hole and a pair of leg-hcles.

In the case of the diaper made by the process as has
exemplarily been described above, the leg-holes open laterally
with respect to the walist-hole which opens in a wvertical
direction as viewed from above with the waist-hole broadened
with the hands. In other words, the waist—hole is out of linear
alignment with the leg-holes and the crotch region lies right
against.the walst-hole, With such diaper, the wearer's toes

or heels are prone to get stuck on transversely opposite side
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t he wai st-hol e and the | eg-holes when the diaper is
put on the wearer' s body. In consequence, a nuch
time may be taken to put the diaper on the wearer's

body. 5 Fromthe other viewpoint also, Sﬁﬁﬂgﬂﬁﬁﬁﬁéﬁbﬁfﬂﬂ5T9
s

i nconveni ent due to the m ni rum w dt h of

region wusually being larger than that of the wearer'
crotch region. specifically, the crotch region of the

di aper is too bulky to be properly received by the
wearer's crotch region and causes 10 the wearer o

cdueis af T GRECIOTEDLD B% EDROPARFET § HEGS Brenict through
region may be irregular folded and/or formed with a
tHaitaliistyhodk andechet deghedssswhent tlee cliciredr degbeh on the
of the diaper is squeezed between the wearer's

x#emgis"s ﬁédg.r el ldonseRRiice ,db SRt @8 mabesy Magaken to put

unction expPected to the diaper in the 15 crotch
-regjon is apt .to be deteriorated and body di scharges
%E{%E’é’ﬁ? t?é{/)dﬂﬂa M IS ot r'%g‘i on of the diaper. None
of the processes disclosed in the above-cited , )
Publ i Endmnsthec| ekker neung"Peint ol 8LEg,t h8UGhapslarer 18
the crotch region and therefore the diapers nade by
irlese 41 06as Stse ak® 2Re Sii hlimaecedpahi ed whish didvech region
probl ens as have been described above. It is an object

b HESET USRS et PSR eafpe guomseinvogion.
G002 RO 2000 200015 At D GHOLAN LSO\ BB by v
be properly received by the wearer's crotch region and causes
the wearer to feel an incompatibility. Furthermore, the crotch
region may be irreqular folded and/or formed with a plurality
of irregular creases as the crc:tc:h. region of the diéper is
squeezed between the wearer's thighs. As a result, a body
discharge absorbing function expected to the diaper in the
crotch region is apt to be deteriorated and body discharges may
leak beyond the c:rr::-tch region of the diaper.

Hone of the processes disclosed in the above-cited
Publications includes means for folding the diaper in the crotch
region and therefore the diapers made by these processes are
g8till accompanied with the ﬁ:roblems- as have been described
above.

It is an cbject of the present invention is to provide

the apparatus and the process for felding the disposable diaper
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been descri bed above. DI SCLOSURE OF THE | NVENTI ON
According to one aspect of the present invention,
there is provided an apparatus for fol ding and
tucking crotch regions of disposable di r -
conprising: a conveyor nechanisn1conveyiﬁ@%%%ﬁﬁﬁﬁggﬁﬁmmng
di aper structure having a plurality of crotch regions
arranged at 10 regular intervals in a machine
direction, a plurality of fi-fst and second wai st
regions lying on both sides of said crotch regions as
i shedeinteh gregkonianst therebyt WofsHdle thespygblems as have
machi ne direction and |ying contiguous one to anot her
Heltrs diehoriaedi mbadig.ection and a plurality of
| eg- hol es each forned 15 between each pair of said
crotch regions adjacent to each other and arranged at
regular intervals in the machine direction wherein,
in a course of conveyanc sai d contiguous di aper

[ Fdéla“éf fold in said crotch region
so that said first and second wai st regions are '
oppos @tcca-ddnch tot ee aspecthaf shecpyeapaFtinvens kith there
ot her; a folding nmechanismserving to fold and tuck
S2p#ceiakaihn kpphebtok ot doldihiggaed sudikdpey crotch regions
structure fromsaid | eg-holes Iying on both sides of

i %Eé? | Q0 fovaLd ans dfsi de of
(§%6g1 fﬁgf%8g§&%%6g79 -5 sgfgﬁtontigUOQS'diaper
fg: g?;;lug?:’é:gﬁ%y%rf Olngelc nrg.es%qanécic’nmréyr}_cr{gUdIcncgltaic_}cdcgusst diaper

structure having a p.lurality of crotch reqions arranged at
regular intervals in a méchine direction, a plurality of first
and second waist regions lying on both sides of said crotch
regions as viewed in a cross direction orthogonal to said
machine direction and lying contiguous one to another in said
machine direction and a plurality of leg-holes each formed
between each pair of said crotch reglons adjacent o each other
and arranged at regular intervals in the machine directiocon
wharein, in a course of conveyance, said contiguous diaper
structure is folded along a fold in said croteh region so that
said first and second waist regions are opposed to each other
but spaced apart from each other;

a folding mechanism serving to fold and tuck said crotch
region of said contiguous diaper structure from said leg-holes

lying on both sides of said crotch region toward an inside of
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| ocated outside said fold in said crotch region as

viewed in said cross direction and adapted to rotate

about an axis 5 extending in a thickness direction of

sai d diaper structure in a. direction irlqu hHo

di aper structure is conveyed and a pl ur%\ |f€f&g?§‘ﬁ%3 200579 :
folding plates arranged on said first rotary disc in

a peripheral zone of said first rotary disc at regul ar
intervals in a circunferenti-dl direction of said.first
rotary 10 disc and adapted to get near to and get away

itd- SHOsSCc K1 aPES GTIRSTYERd first rotary disc
rotates; each of said folding plates conprising a ]
first shdsle faidiiney pechaoiisui deckeddngraafijsgti gosary disc
circunferential direction of said first rotary, disc

1406 124 SNdisnieO bR @ollA an' 38idl cAbreh rasjinn of vEautd in
first rotary disc fromsaid peripheral zone of said

fiorst rotary.disc: _an [ R ng_pl emelyi ng :
SEAGU et déﬁfeg%%?%s%n? ‘%ligr'%&lri otggry %::,tgr as sai% g 8FE
first rotary disc rotates, said guide ,  arns novin

eensing Abgt ddsickaIeps Aakrstiraecbradd d1epst FEByture in
region so as to go to the inside of said diaper
siditeitriemdn shidhcsetidhdiegeonsbfustilge dispeenveyed and a
structure gets near to said peripheral zone of said

ﬂﬂdr}llift:}f aryrdidtng pidtals aRRARLEE &hdmicddestofosaiy disc
e a

gul nms are preSsed agai nst transversely

2002- 248448/ 2003- 200579, - 8- ; : ‘
Said Eroté ejrfggi BRI nlchPﬁ&Zéé SF%#%?Y;Q%E & Gty regular

fold fromoutside so _as to, conpress said , .
intervals in a circumferential girection of said first rotary

disc and adapted to get near to and.get away from said crotch
region as said first rotary disc rotates;

each of said folding plates comprising a first base and
a pair of guide arms arranged in said circumferential direction
cf sald first rotary disc and extending outward in a radial
direction of said first rotary disc from said peripheral zone
of said first rotary disc; and

gaid folding plates revolving arcund said axis of said
first rotary disc as said first rotary disc rotates, said guide
arms moving fcrwarﬁ progressively from a side of said crotch
region so as to go to the inside of said diaper structure as
said crotch reglon of said diaper structure gets near to said
péripheral zone of said first rotary disc so that cpposite side

edges of said guide arms are pressed against transversely
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opposite side edges into the inside of sai d conti guous
di aper structure, and noving backward progressively
so as to draw out 5 of said diaper structure as said

crotch region gets away from the periphgtal n ]
said first rotary disc. The apparatus foﬁi éﬁ@ﬁﬁgzﬁﬁ%m“579

tucking the crotch region according to the present
i nvention includes the follow ng enbodinents. 10 The
gui de arnms can repeatedly swi’ng back and forth in said

machi ne direction so that distal ends of said guide .
opprs i tee ekl degogat ofefakh aREtGRL TERALTS rf‘d?ﬁ%ééfgﬂlg in &
ot her and wherein said opposite side edges of said

vaiigd t§ rEr pEapd essldefyopeputsdde tsp emghtot pempagss said
said guide arns nove forward so as to go 15 to the

dg%gisq%e%iaei %dgéépﬁitéttfﬂé_‘?tihhﬁ.ﬂéngf P 20A esSi v e Hi aper
y t

rom eac her as said guide arns nove backward

SO as to draw out_ of said_di aper (S e

oM SretRAMOH PP BT RETE BREPERRBYBLY ep B pg draw out
notion cans arranged at regular intervals, in said 20

ofi pedAf dianeraFtINCRET GIF aadsh CERECHeF PRRRRY=YR fvay from
said first rotary disc and rotatably nounted on said

the $lerigimynal dice knf medds fdfrsthafdtsimx rbimdi-ng in

said thickness direction of said diaper structure; :

2002- 4&&?@%9@3‘52§9§7@)Ic¥irﬁf‘%|hcpftu&ﬁiiﬂ f ehéi Motch region

pl ates has i1 nks nmounted on proximal ends of said
a'£é¥éfﬁgmt¢athgdﬁ%%g@%%*%%ééhéfgﬁ gH&QSd@én%hg following
embodiments.

The éruide arms can repeatedly swing back and forth in said
machine direction so that distal ends of said guide arms
repeatedly get near to and get away from sach other and wherein
said ﬁpposite side edges of said guide arms progressively get
near to each other as said guide arms move forward so as to go
to the inside of said diaper structure and progressively get
away from each cother as said guide arms mcove backward so as to
draw ocut of said diaper structure.

The folding mechanism ingludes a plurality of positive
moticn cams arranged at regular intervals in gaid
circumferential direction along the peripheral zone of said
first rotary disc and rotatably mounted on said first rotary
disc by means of shafts axﬁending in said thickness direction

of said diaper structure;
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means of said |inks and a pin extending in said
thickness direction of said diaper structure from an
end of said rod lying 5 aside of said first base

wherein said pinis slidably inserted igﬁc@-ﬁ%mmmﬁ-zmﬁﬂ
eccentric camgroove of said positive noTiGn cam '

said positive notion cans revolve about the axis of
said first rotary disc as said first rotary disc
rotates around its own axis,-said positive notion

cans nmakes one rotatipn (360 10 ratat,ion) about its_ . .
on agPSh o SRa A Ee] 3has Al Shernsp Sk PPPEESH sl pyoinal
disc while said first rotary di sc nakes one rotation

3 ofosatd an)idehaonsi;t 8 oo connectad| tepfakdguide arms by
said pin along said cam groove causes said rod to

Y& for Wad fla andnRackwar & gih s@rterdDss fhr eatidornhdedkness
t hereby causes said guide arns to 15 swi ng so that

aid distal ends .t : 1w
SRS PF S LB o AL EhbndE, e EALEBRM 1ying
includes a_second rotary disc |ocated on S| .
asysiss PEes b SHRF T PASE VorEPyD Fatd Riois SLieFy dpgexred
structure and adapted to rotate around an axis |
igmfcernt REpc2ohtimics aizoh tgricekme s diaist tiaRi tafves acd-1on cam;
di aper structure in said direction in which said

di apelz3id ekt evkmEOivE efAdvalve! aheht thhedbxis of said
auxiliary plates nmounted on said second rotary disc

ong _a. peripberal. zon f [ 1S :
£l 2 S5k P BP0 S s DRt kT VAP P Gina ats
circunferential direction of said second rotary disc o
@wradusidoptsed 4 Gogdt ivenmotd Ofn gagEt MaRES PREnFSEREIOD (360
crotch
rotation) about its own axis in the peripheral zone of said first

rotary discwhile said first rotary discmakes one rotation (360°
roﬁatiun] about its own axis, and movement of said pin along
said cam groove causes sald red to move forward and backward
in said cross direction and thereby causes said guide arms to
swing so that said distal ends therecof repeatedly get near to
and get away from each ﬁther.

The said folding mechanism includes a second rotary disc
located on a side opposite to said first rotary disc across said
diaper structure and a;dapted to rotate arocund an axis extending
in said thickness direction of said diaper structure in said
direction in which s_aid diaper structure is conveyed and a
plurality of éuxiliary plates mounted on sald second rotary disc

along a peripheral zone of said second rotary disc at regular
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region as said second rotary disc rotates; each of
said auxiliary plates conprises a second base and 5 a
pai r of guide blades arranged in said thickness

direction of said diaper structure and [

outward in said radial direction of Sajﬁﬁﬁﬁgg%ﬂgggg%§iﬁ?9
disc fromthe peripheral zone of said first rotary

di sc .in which said guide bl ades have distal ends :
tapered outward in said radi-r8F direction of said first

10 rotary disc; and said auxiliary plates reyvolve
iakoutradai iin axcd rEEMEGTaNtiad GG AT Ofj SRid Segpng rotary
second rotary disc rotates, said guide blades nove
didonand aRegreasivejet sraas tboagd geat cawde fiomsiseddrroteh
sai d di aper structure through a clearance defined 15
bet.ween _sai.q 4 it Wl $htheakens in

r?ﬁ%\gﬁr e %Iatq.d se%nﬁ: Q&g‘i@n @.1%

oni Zatton w sald guide arnms as said crotch
region of said .dja

er..structyre gets. ne
Cl oar #AGH QeHELABE ety Skt Th FOTBriRge & B5hgnd base and
rotary discs and sinultaneously said quide arns_nove
d phdraot|pHdmblades ansanged videFads Bhigkaess Geecisen of
that said 20 transversely opposite | ateral zones of
KA o 41681 @N188 eandlebgdt befl weg noadiwvdrduiide sars radial
and sai d gui de bl ades and thereby tucked into said

'ox'getgie;sg_t%%u%fd Langy fﬁ.&“&l&CE‘HESr?ngigsef‘réﬁiﬁueg Yidei pheral zone

progr éssively get away from said dl aper

GRS ol F P AR i e
cl earance defined between said first and second rotary_.
afidr apered outward in said radial direction of said first
rotary disc; and |

said auxiliary plates revolve about said axis of said
second rotary disc as said second rotary disc rotates, said
guide blades move forward progressively so as to go into the
inside of said diaper structure through a c¢learance defined
between said first and second waist regions in synchronization
with said guide arms as said crotch region of said diaper

structure gets near to a c¢learance defined between said first

and second rotary discs and simul taneously said guide arms move

* into a clearance defined between said quide blades so that said

transversely opposite lateral zones of said crotch region are
held between said guide arms and said g_uide blades and thereby
tucked into saild contiquous diaper structure and then said guide

blades progressively get away fromsaid diaper structure as said
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The conti nuous . di aper structure conprises a
I i qui d- pervi ous continuous first web, a
| i qui d-inmpervious 5 continuous second web and a

plurality of |iquid-absorbent cores inte -
said first and second webs and extendingﬂﬁﬁ§£§%$@&&ﬁﬁﬂxb?9
cross direction over' crotch region further into said
first and second wai st regions. According to another
aspect of the present inventifen, 10 there is provided

a method for folding and tucklng crotch regions

coemoti stewarhefteas! oliaponyerwgtare oset fusvay dfzpw, said
structure having a plurality of crotch regions

ALAWERE abrhasdl Bethaderamis fiirstaamdchenendirerEnioAISCS -
a plurality of first and second wai st 15 regions |ying

on bo sid | gi Lwe Em?&l%&ﬁ a
crossHEF?ecgg%h o gong%' gﬁgal nHChPEEEdI% ectio

and being continuous one t t her |n S hi n
TR IR RIS (OPNHTANTTy S IR T oo™t ol AT Ay 10us
each pair of said crotch regions adjacent to each
ariteimens aecandedmand sgolaralht¥afal sqpddrabsgargent cores
machi ne direction while folding said diaper structure

A psd P bitiBesabfid et badi S8cend Wiis salddettesding in
and second waist regions are opposite to but spaced

a t fr f u
T e R T o e

dlaper structure into said diaper structure fromsaid
and seccond walst regions.

According to another aspect of the present invention,
there is provided a method for folding and tucking erotch
regir..ms comprising the steps of:

conveying a continuous diaper structure having a
plurality of crotch regions arranged at regular intervals in
a machine direction, a plurality of first and second waist
régions lying on both sides of said crotch regions as viewed
in a cross direction orthogonal to said machine direction and
beiﬁg continuous one to another in said machine direction and
a plurality of leg—holes formed between each pair of said crotch
regions adjacent to each other and arranged at regular intervals
in said machine direction while folding said diaper structure
along a fold in said crotch region so that said fir.st and second
walist regions are opposite to but spaced apart from each other;

folding and tucking said crotch region of said continucus
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| eg- openings Iying on both sides of said crotch region
toward an inside of said contiguous diaper structure;
wherein the step of folding and tucking includes

rotating 5 a first rotary disc |ocated ]
outside said fold extending in said cr&bgﬁagg%f noésmﬂﬂg

viewed in said cross direction about an axis
extending in a thickness direction of said diaper
structure in a direction imWhich said diaper

structure is conveyed and nmaking a plurali of .
disberngspraveareo Hrkangethn et | pLEu %EI‘EF’y frgp said

in a peripheral zone of said first rotary disc at
16§96behihgselyhg om ot sidebeptrraid crgitcicrpghopftoward
said first rotary disc get near to and get away from

a2k sﬁ?@tﬁﬁ E?ghoamﬁﬁiﬁﬁbdsfHiépeﬁogafucﬂﬁﬁﬁ;rotates;
each of sald tolding plates conprising a first base

and 15 a pair,_of  qui a ar k Ql 3

Ci rcuW@F@ﬁPi‘%ﬂe ﬁFgé’c‘?dtiegﬁiggpgséaﬁgﬁgkgﬁgﬁg{%@de  fgrating
and extending outward in a radial direction of said, . .,
af ifgst mutwry dliRe (rerateR PEIREIRY LY oARtsHe sgnyd fo
first rotary disc, and revolving said folding plates
caReMliing dimxbaidl cmitth 2régionstas oviewedi do @ahi gross
first rotary disc rotates, noving said guide arns

dfige%rignpﬁgﬁﬁﬁséﬁ Vel s T8 isigdenoh i dkrtdd @irection of
region so that said guide arns go into the inside of

S L oS35S Ul S B 2384 gt aper
O e e B S A ontioy & ity o2 AYals Blates
sdgucaire 1s conveaye g ap
arranged on said first rotary disc in a peripheral zone of said
first rotary disc at regular intervals in a circumferential
direction of said first rotary disc get near to and get away
from said crotch region as said first rotary disc rotates;

sarh of said folding plates comprising a first base and
a pair of guide arms arranged in said circumferential direction
of said first rotary disc and extending outward in a radial
direction of said fi_rsi-;_ rotary disc from the periphéral zone
of said first rotary disc; and

revolving said folding plates about said axis of said
first rotary disc as said first rotary disc rotates, moving said
guide arms forward progressively from a side of said crotch

region so that said guide arms go into the inside of said diaper

structure as said crotch region of sald diaper structure gets
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opposite side edges of said guide arns are pressed
agai nst transversely opposite side edges of said
crotch region extending in a vicinity of said fold

fromoutside so as to 5 conpress said o i ' i
edges into the inside of said conti guo@%ﬁéﬁ%‘?&%3 200579

structure, and noving said guide arns backward

progressively so that said guide arns draw out of said
di aper structure as said crotlch region gets away from
the peripheral zone of said first rotag%ﬂgisc..lo The

neerhbd the ser kphrrah AR RENg2iEnE EF b e dise so that
according to the present invention includes the

ohpllsawen @ i centeaitiene i fs . sdht getdedaime| adespsapaginggainst
sai d guide arns back and forth repeatedly in said

FAGRAe dhec %g?sﬁﬁet hatqeli Heends 45 @f ca@itkh region

guide arnms-rep edly get near to and get away from

each gt her. and maki ng sai Sj Sj e ; [
etradiatn g i il R FRET i fa P EE G (0368 80 861 Bs vo
said guide arns nove forward so as to gg to,the (g
congirés sofsairl dcopPapire spider 898N d MG e F o °F sad
each other progressively as said guide arnms nove 20
deaalismicthsS odaspkp drtamatnirenf eadd mireey seddctgnide arms
The step of folding and tucking includes rotating a

h@c.%@ézjcf %r%regé'&{riﬂ? JOLHhAR $ME iRNgeMs AraveBUkast said

I nterva 'n sald circunferential direction along the
LTl 0 0208, SO A00TID st tbdn cne
p?alrsi(iaheral zone of said first rotary disc.

The method for folding and tucking the crotch region
according to the present invention includes the following
embodiments.

The method includes swinging said guide arms back and
forth repeatediy in said machine direction so that distal ends
of said guide arms repeatedly get near to and get away from each
other and making said opposite side edges of said quide arms
get near to each other progressively as said guide arms move
forward 8o as to go to the inside of said diaper structure and
get away from each other progressively as said guide arms move
packward so as to draw out of said diaper structure.

The step of folding an:d tucking includes rotating a

plurality of positive mbtion cams arranged at reqular intervals

in said ¢circumferential direction along the peripheral zone of
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by. nmeans of shafts extending in said thickness

direction of said diaper structure; each of said

fol ding plates having |links nounted on 5 proxinal

ends of said guide arns, a rod connecte ' '

arms by neans of said links and a pin eg¥@2&ﬁ§%ﬂ¥%EBQﬁMS?9
said thickness direction of said diaper structure

froman end of said rod. lying aside of said first

base in which said pin is si¥dably inserted into an
eccentric camgroove of said posjitive notiqQn ca 10 .
smadofiray SatarpoRt8e And BRSSO S o Fid st TokARY disc
first rotary disc as said first rotary disc rotates .
b@neHish bfstoaiits extendiogatn rgidailiiqiwias darastioen of said
cans onceé (360 rotation) about its own axis in the

Lph zgpe.of said first rotary disc while said
d??b%? %g?ng giéc ; Hakes one rotation (360 15

rotation) ahout_Jts_owy.axis n I ' [

al ong©&4td Dk%geﬁﬁ 059% cﬁlggﬁgeg&\é}éﬁ% f]gi t% lﬁ%%/%tEd on
forward and backward jn said cross_direction and . .
privceioey eadsaf said Guide aafe Bdod WoRpeSEethte saiqguide
di stal ends thereof repeatedly get near to and get

advneyof heansash satidel inkd afilen pii apexterfidiny ig smid thickness
tucki ng i ncludes conveying a second rotary disc '

41264 84108f 331081 APRL Yl re2EfohidrS End @t 8aYddh&E 1ying

across said diaper structure and adapted to rotate
ey s e soos: ishefeld Pl Pl FRgertea
in said direction in which said diaper . . ,
into an eccentric ¢am groove of said positive motion cam;
revolving said pesitive cams about said axis of said first
rotary disc as said first rotary disc rotates around its own
axis, rotating said positive motion cams once (360° rotation)
about its own axis in the peripheral zone of said first rotary
disc while said first rotary disc makes one rotation (360°

rotation) about its own axis, and moving said pin along said

cam groove which causes said rod to move forward and backward

-in gaid cross direction and thereby causes said guide arms to

swing so that said distal ends thereof repeatedly get near to
and get away from each other. -

The step of folding and tucking includes conveying a
second rotary disc located on a side cpposite to said first
rotary disc across said diaper structure and adapted to rotate

around an axis extending in said thickness direction of said
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structure and making a plurality of auxiliary plates
mounted on said second rotary disc along a peripheral
zone of said second rotary disc at regular intervals

in acircunferential direction 5 of Saig“®§&%§%ﬁ§%&ﬁ£MME79

di sc get near to and draw away from sai crot

region as said second rotary disc rotates; each of’
said auxiliary plates conprising a second base and a
pair of guide blades arranged-in said thickness

direction of said diape tructure and extendin .
doaDREr BTRGRHEE r ABi A4D OIFECERBR ofb sHIICH; (tid diaper
rotary disc fromthe peripheral zone of said first
stotietyrdi andi making ha Eiuralitie o sded liary giletgs mounted
ends tapered outward in said radial direction of said

ohi d5id sEebARK-SH £6; da8d A1R%QY ¥ iy ijdied Aldhé afysaid second
pl ates about ‘the axis of said 15 second rotary disc

as sai d. secon ' RQt : Sl i Lon
RS SEPY tod i {rfeRsang 8l S sdlileotiiOm pldeses

i nsi de of said diaper, structure thro%glrél\Aa?clearangﬁ%m1 aid
ofepphd FePRGEEF &Y FiEC ELHRATED 3 Y Sal
in synchronization wth said guide arns as said

ototicbh reedicon asf sedidd sdcaper rR2O.agWr GSGr gojetesSiear to

a cl earance defined between said first and second

rotar yadinses aaddshaiiiaaepus yeai g el af 6 sevend base
into a clearance defined between .said gui de bl ades so

that sal LSy ¢ % %Oidgg Al 7ODESe L H3ldbtion

b e AT 365% SRRATLE TSSiRLoR Al
bet ween sai d gui de arns an saiddguide Iadgs.and . .
afhepégydiaper structure and extending outward in said radial
direction of said first rotary disc from the peripheral zone
of said first rotary disc in which said guide blades have distal
ends tapered outward in said radial direction of said first
rotary disc; and

revolving said auxiliary plates about the axis of said

second rotary disc as said second rotary disc rotates, said

‘gquide blades move forward progressively 50 as to go to into the

inside of said diaper structure through a clearance defined
between said first and second waist regions in synchronization
with sald guide arms as said crotch region of said diaper
structure gets near to a ¢clearance defined betf.-;een said first
and second rotary discs and simmltaneously said guide arms move
into a ¢learance def ined between said guide blades so that.said

transversely cpposite lateral zones of sald crotch regicn are
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tucked into said contiguous diaper structure and then
said guide blades progressively get away fromsaid
di aper structure as said crotch region of said diaper

structure gets away fromsaid clearanc fq i '
between said first and second rotary di gzcﬂga %&%ﬂ)ﬂ.ﬁ 200579

DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective

vi ew showi ng an exanple of a pull-on diaper 10 Fi.g. 2

is a partially cutaway devetWped pl an vi ew show ng

the diaper of Fig. .1; Fig. 3 |s as, overh | ew
hSAGWbAEERE R ith g ige RPES and FAg BHoUs bindes dnd thereby
wai st-hole; Fig. 4 is an overhead vi ew showi ng an .
rlakpHeimio shdd cehaippanst dsaper steuditvgeagied i gRyid guide
the crotch region; Fig. 5is a side view shoring the

bﬁ?&%@ﬁf@gf@ésiﬁ? get AR, Fuekizid d deapepefiucegirenas said

- IsTa partially cutaway scal e enl arged side view
show, ng a .part of_ Fig. S?Fg j ? LS Bet av £r said
S -gﬁﬂg&rod'edﬁgvseal’% S e’gv %#Q%c 1Lé)]!f‘di ﬁ%} ®oTare an
an auxiliary plate; Fig. 8 is a scale-enlanggd © di
cdvernose drEinse PREVESR fidi§ frass and second rotary discs.
2002- 248448/ 2003- 200579 -15 Fi[g . 9 is an overhead
vi ew showi ng anot her exanple of the apparatus for
fol ding and tucking the crotch region;
ERIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing an example of a
pull-on diaper;
Fig. 2 is a partially cutaway developed plan view showing
the diaper of Fig. 1;
Fig. 3 is an overhead view showing the diaper of Fig. 1
from above the waist—hole;
Fig. 4 is an overhead view showing an example of the
apparatus for folding and tucking the crotch region;
Fig. 5 is a side view showing the apparatus for folding
and tucking the crotch region;
Fig. 6 is a partially cutaway scale-enlarged side view
showing a part of Fig. 5;
Fig. 7 is a scale-enlarged overhead view of a folding
plate and an auxiliary plate;

Fig. 8 is a scale-enlarged overhead view of the folding

plate;
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Fig. 10 is a side view corresponding to Fig. 9 show ng
the apparatus for folding and tucking the crotch
region; 5 Fig. 11 is a partially cutaway

scal e-enl arged side view showi ng a part Bl N
and Fig; 12 is a scal e-enl arged overheac}o\@?ézgvg%%g’{%(&g 200575

folding plate. 10 DESCRI PTION OF THE BEST MODE FOR

WORKI NG OF THE | NVENTI ON Details of the apparatus and

the process according to theldpresent invention for

fol ding the disposable djaper in the _crotch reaqi

wi 11 Besh &Srah Gy SRIGACLT DY TR 2T LET | FragLe Of the
gi ven hereunder with reference with to acconpanyi ng
afipawhatgs. £65 Ebyditgi and peckipsot the orewchf T@Ipanr - on

di sposable diaper 1 which is folded in a crotch

regi ogig__ by B9 a29P3& atiess céPraspvhliingerslederi Dathowing the
later, Fig. 2 is a partially cutaway devel oped pl an

view of the diaper i . opt det-8RER WSt on :
@F&FE%?SS,?D?- 59@%&ﬁ%eg@ edgg{r:%?nﬁ agﬂaoFEer al ong oni
transversely 20 opposite |lateral zones 9 thereof_ an .
unf o) 48 bl 49 & POTESalAY GULRHRH PR Ky SHAN I Brigle view
di aper | from above a waist-hole 12. In Figs. 1 and

sBowd ndglias pastlr bduldigng 16ki;r eotli on is indicated by an

arrow L1 (in Fig. 1 alone), a transverse direction is

2002- 2484484 2003- 2009 %n 18rgéd dhaaitpthdDyiew of rithe folding
L2., a lI'ongitudinal direction is indicated by an
rrow Mand a | eg-surrounding direction is indicated
Y arrow N (in Fig. 1 alone).

DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INRF‘ENTIDI_Q
Details of the apparatus and the process according to the
present invention for fo]__ding the disposable diaper in the
crotceh regionwill be more fully understood fTrom the description
given hereunder with reference with to accompanying drawings.
Fig. 1 is a perspective view of a pull-on disposable
diaper 1 which is ful;::led in a crotch regicn 6 .by an apparatus
20 as will be described later, Fig. 2 is a partially cutaway
developed plan view of the ﬂiaper 1 having front and rear wais£
regions 5, 7 disconnected from each othexr along transversely
oprosite lateral zones 9 thereof and unfolded and Fig. 3 is an
overhead view showing the diaper 1 from above a waist-hole 12.
In Fige. 1 and 2, a waist-surrounding direction is indicated

by an arrow L1 (in Fig. 1 alone), & transverse direction 1is
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The diaper 1 conprises a |liquid-pervious topsheet 2 5
(first web) facing a wearer "s body, a

| i quid-inpervious backsheet 3 (second web) facing

away fromthe wearer's body and a I|iqui .

core 4 interposed between the top- and %’acks i%t??m,zmﬂg
3 and attached to at | east one of these sheets 2, 3.

10 The diaper 1 is conposed of a front waist region 5
(first or second wai st reg1 71, 73), a rear wai st

region 7 (first econd wai.st..re ):
LnpaEakerdgl 7 STETSIH SrSga oy are hicR b g Rontea
t hese wai st regions 5, 7. The dla er 1 has_ L.
biyoagi armbw i lapceadlegnesrgounding diERrtian isipdisgated by
wai st regions 5, 7 extending outside |longitudinally
aBPReSEN qAes r4g.0fl &henegre 4 in the

wai st -surroundi ng direction, transversely opposite

Iaterg,lnﬁéo JgLﬁe?"- of Egﬁ F§SRECH VE R PlperrBGh)StopsHeet 2

exten ahsversely oppo S|te Bi de edges

4b of the core 4 in the Igggétudb?a dire tlond_an ervious
(Edarsdy evel) y TRF 808 (eIl Hes EiO 0S|

| ateral zones) of the crotch region 6 destlned to

eaiestierd. Bhesanardwed H faging eveantrey thsurspgert feoody and
side edges 4b of the core 4 in the

d ePidpl { SLHE SNl cdi-&eat iigterPosceb it etits top— and
al nost 2002- 2484, 48/ 2003- 200579 -17 entirely over the

Ba g(t HLd esglzon 30 aﬁﬁdagﬁéfgﬁg[? ﬁfr‘»t SP0Ped i Lid e fﬁrﬂ!ge sheets

Vear wai'st regi ons the diaper 1, the
| at eral zones 9 of the respective

. 3.

The diaper 1 is composed of a front waist region 5 (first
or second waist region 71, 73), a rear waist region 7 (first
or second waist region 71, 73) and a crotch region & {crotch
region 72) extending between tﬁese waist regions 5, 7. The

diaper 1 has longitudinally end zones 8 of the front and rear

waist reqions 5, 7 extending outside longitudinally opposite

ends 4a of the core 4 in the waist-surrounding directiocn,
transversely opposite lateral zones 9 of the respective waist
regions 5, 7 extending outside transversely opposite side edges
4b of the core 4 in the longitudinal directicn, and transversely
opposite lateral zones 10 {opposite lateral zones) of the crotch
reglon & destined toc surrcund the wearer’'s thighs extending
outside the side edges 4b of the core 4 in the

leg-circumferential direction. The core 4 extends almost
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wai st regions are overlaid and joined together by
means of a 5 plurality of heat-sealing lines 11
arranged intermittently in the |ongitudinal direction.

The diaper 1 is forned with a waist-hol n
pair of |eg-holes 13 lying bel ow the méﬁ@%%ﬁ%ﬁ%ﬂ%}ﬁ%ﬁMS?ﬂ
In the crotch region 6, the lateral zones 10 curve so

as to be convex inwardly of the diaper 1. The di aper
10 1 has a transverse dinensifon smaller in the crotch
region 6 than those in the front and rear wai

ePEGTBNY aVeH KI5 GEOPBNNRRIOn S ABS, BHTTAFY Fibends into the

hour gl ass-1i ke planar shape in its devel oped state.
ffopteaddzoaes 82asb pegiddedSwi ¥h band-1i ke
elastically 15 stretchable nmenbers 14 extending in

the wWehSthéi dfapderEntit 1didedel odnalst 9chedrhBereépective
respectively, in a stretched state The | ateral zones

w% %r eﬁ%&’%é d%er g &&fa]% L!:'[rﬁ:i n%dl % g;%ttlh%r Ls of a

respectl stretche
state Al ong the end zones 8 and the | ateral zqgnes

plgralpgyighh sl Ak dhaeesl b amy %%&E‘Fﬁé‘?"&%ﬂf in
intermttently joined together. As will be seen in

théglopgithdiondt direcdiion.6 Thef dimper i tis afgaied ofith a
first folding guide lines | and a pair of second

w2082-R48448/22Q3 290529 b fnbglimeiawi de hiyiey Helow the
The first folding guide lines 16 obliquely extend

B AGEELLEE EPIME R SRR, FHLOTarfsb s 10
curve S0 as to be convex inwardly of the diaper 1. The diaper
lhas a transversé dimensieon smaller in the crotch region 6 than
those in the front and rear waist regions 5, 7 so as to have.
a st.lbstantially hourglass-like planar shape in its developed
state.

The end zones B are provided with band-like elastically
stretchable menmbers 14 extending in the waist—circumferential
direction attached thereto, respectively, in a stretched state.
The lateral zones 10 are provided with a plurality of elastic
members 15 attached thereto, respectively, ina stretched state.
Along the end zcnes 8 and the lateral zones 9, 10, the top- and.
backsheets 2, 3 are owverlaid and intermittently Jjoined
together.

As will be seen in Fig. 2, the crotch region 6 iz formed

with a pair of first folding guide lines 16 and a pair of second
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wai st regions 5, 7, respectively so as to forma _
V-shape and 5 the second folding guide lines 17 al so
obliquely extend from the central zone 6a of the

crotch region 6 to its other side edge gﬁlpi;ltﬂi ?@&
toward the front and rear wai st regions ,2' t%ﬁ rmﬂmﬂ19
a V-shape. The lateral zones 10 in the crotch region 6

are folded 10 inward in the transverse direction of

the diaper 1 along the firsi®and second fol ding guide
lines 16, 17 to tuck_these | ateral s 10 i nward, of
feRdiagrioe Linehelis o The gk colTRgE SH g, hifes 16
zones 10 thus get nearer to each other inward of the

oilapeiell iextene fransaeceptdaleztnentamf dhf mwedicen region
by which 15 these | ateral zones 10 are spaced apart

Ef ':tgnﬁﬁgcgngt er."it]e 'édgé @Y paroBdingl Yoweddcere fwvritheind rear

1, as w be apparent fromFig. 3, folding

d tugk |
"-%Il tuc n tE’He glt %rS%Pe’f %Eélijﬁ sbn %g?cf%&ﬁm r}f—%ﬁﬁ%‘é and

transverse di mension_20 of the crotch region 6 is
theh semerich Eof ddagr 996Rd41PESt hé ahFdi R SeBhSoensl, Trom

which the lateral zones 10 are spaced apart from each
id &fentrall Momendw, oft the posschl regbonbd dim it other side
m ni mum transverse di nensi on of the crotch region 6

%%nge p? 122003 2008 Fa tBe subAtaghlialéyr waist regions 5,
s

ing to or even smal l er than the transverse

di mensi on of_ the vearer' s crotch region.. wth the
?dii'?fbé[? V'oan & wearer's body, the crotch

The lateral zones 10 in the ¢rotch region 6 are folded
inward in the transverse direction of the diapar 1 along the
first and second folding guide lines 16, 17 to tuck these lateral
zZones l.D inward of the diaper 1. 1In the r.:rr:rtr::h region &, these
lateral zones 10 thus get nearer to each cther inward of the
diaper 1 in the transverse direction and a dimension by which
these lateral zonés 10 are spaced apart from each other is
correspondingly reduced.

In the diaper 1, as will be apparent from Fig. 3, folding
and tucking the lateral zones 10 in the crotch region 6 inward
of the diaper 1 result in that the minimum transverse dimension
of the crotch region 6 is substantially corresponds to the
minimum dimension by which the lateral zones 10 are spaced apart
from each other. 1In this way, it is possible .t.o obtain the

minimumn transverse dimension of the crotch region 6
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region 6 is properly received by the wearers crotch
region 5 without apprehension that the wearer m ght
experience any feeling of inconpatibility. Even when

the crotch region 6 is squeezed by the ree
A4 Rip00R-200579

crotch region, there. is no anxiety that

region 6 mght be irregularly folded or the core 4

m ght be formed Wth a plurality of irregular creases.

In this 10 way, body di scharife absorbing capacity in

the crotch region 6 is_pot deteriorated and fn¥ th
shibakagt if Lo d5O¥F eTPRRGERI WHOC hoT | £V | SBRY MGG o A the
As seen in Fig. 3, the waist-hole 12 and the bottons
ti3asvelsehdimespdon of lbg- Weheerls aretsbbzeadchal |y
aligned one 15 with another in the vertica

di recli @R, theCdiahBf POLLLGn kdfe leditar | txhiyl, exhb3crotch
lie right against the waist-hole 12. The diaper 1 is

free from.inconveni ence t.hat arer' s t.qe :
TRERPD oo FEAPUR Y, RECFAv AP, SHise vERrer B EraReh Fesion
region 6 as the wearer's legs are |et fhrough the
widihouth arprehention that| &§ensreeeers HHhE ¢ FApRFe any
is put on the wearer's body. Therefore, it is not o
fddiglny bifainacipahibibtyi glivedre whecetheocrpbchtihegion 6 is
di aper on the wearer's body. Fig. 4 is an overhead

' heeg 088 ; 2434481 203aRROGTY that
%@ﬁ%ﬁ%ﬁﬁ%ﬁg?gﬁ“g%*?ﬁfﬁ?g?ﬁ?ig gﬁd tucki ng the crotch P tha

R s ornEegife, SrRioh o AT eI, 210k, B e dore 4
cut away scal e-enl arged si de view . .
might be formed with & plurality of irregular creases. In this
way, body discharge absorbing capacity in the crotch region 6
is not deteriorated and any leakage of body discharges whicﬁ
is reliably avoided.

As seen in Fig. 3, the waist-hole 12 and.the bottoms 13a
of the respective leg-holes 13 are substantially aligned one
with ancther in the vertical direction, i.e., the bottoms 13a
of the leg-holes 13 lie right againsat the waist—hole 12. The
diaper 1 is free from inconvenience that the wearer's toes and
heels get stuck on the lateral zcnes 10 of the crotch region
6 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 1s an overhead view showing an example cf the
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showing a part of Fig. 5. In Fig. 4, a machine
direction is 5 indicated by an arrow x and a cross
di rection orthogonal to the machine direction is

i ndi cated by an arrow Y. In Figs. 5 and Wre¥s
direction (i.e., a thickness direction 6;ﬁgﬁ%g¥§#@§%€?£ﬁ?9
structure 70 folded along the folding guide |ine 75)

is indicated by an arrow Z. In Figs. 4, 5 and 6,

illustration of 10 the conti%hous diaper structure 70

is sinplified so that a f |rst nd _a ond web
abRATABLSHAOGHST | FRLALHENG JHAHD SiferTolRg PERAOR, Fid-

core, the waist elastic nmenbers and the leg elastic

seghe 9 day 1wt calvsspoiTding paFagusd 2ndveid it tdendpparatus
mechani sm (conveyor 15 neans) serving to convey the

Pogﬁhgf'dﬂlfs IADE" pal-F YsT WrecPawd) schlcorfllaitigeapedde view

or war n the nmachi ne dlrectlon in the direction

|nd|cated b L QW f gl di_n

EEYRA9n g Régﬁs?fgg%gln dﬁ? 3;dth tﬁgﬁ?ﬁ%@?ﬁi@bctlan 18
regions 72 of the contiguous di aper structure 70 |g th
inHicaged oy Are argowl aTiba R Y (OGS tdPRpRF SRPAUER b Pe
70 conprises a |iqui-d-pervious continuous f irst web
nbedlines poracrgohoishindicatd-pearn ersowoBshebt EAgs. 5 and
I|qU|d I npervi ous continuous second web

% L2shaRdiing stedienl QUi i, "BekHiethelac kiteeittion of the
20 2-2. 484 48{2003 2005 79 21 3) and a plurality of

B R B AR B e 75 5

first and second webs and attached to at
5 and 6,

ingicatad by apEueEfg 410 Figs. 4, 'aflustratlun of

the contiquous diaper structure 70 is simplified so that a first
web and a second web can not be distinguished from e;ach other
and, the core, the waist elastic mémbers. and the leg elastic
members are not shown.

The apparatus 20 has a conveyor mechanism (conveyor
means ) serving to convey the contiguous diaper structure 70 at
a constant speed fmrward in the machine direction {in the
direction indicated by an arrow X1) and a folding mechanism
{folding means) serving to feold down the crotch regions 72 of
the contiguous diaper structure 70 inte this structure 0.

The contiguous diaper structure 70 comprises a
liquid-pervicus continuous first web {corresponding to the
ligquid-pervious topsheet 2}, liquid-impervious continuous

second web (corresponding to the ligquid-impervious backsheet
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webs. The contiguous di aper structure 70 has a
plurality of 5 crotch regions 72 (corresponding to the
crotch region 6) arranged at regular intervals in the
machi ne direction, a plurality of first
71 (corresponding to the front wai st éﬁﬁ%ﬁﬁé¢&§ﬁ$ﬁﬂixﬁ?9
rear wai st region 7) and second wai st regions 73
(corresponding to the front waist region 5 or the 10
rear waist region 7) both | ydling on both sides of these
crotch regions 72 in the cross direction and a :
3plandla pYusAlikE of dGONGPeaPEArRREECATeT dhintgesponding £o
intervals in the machine direction each |ying between
+8achi deid-absdiieemct abrk 4 pdnbespodedingtamam thgsedshr st and
ot her. The Ieg hol es 74 are forned by 15 cutting the
s%%%) QQP%SE ZURHeARY At R dhenbidBsEhasd fieeenihd second
an eac

of the Ieg holes 74 has an el liptical

shape havin its naj | e G :

webs CO?EEI ?'ggtﬁ'@i‘?\}é%n pail;l%é#mf% ag#cen% 12811ty of

| eg-hol es 74 adjacent to each ot her and exte'__g,rs1 over 6
% (FPTIRSHRETR O r Yo PE fFegion 6)

further extends into the first and second wai st

Hre@neRsl 7dt ﬁ%ﬁmnafhéntengaldlmunthﬁ1HﬂEﬁlm©nQ1r§¢tlﬂn: a

the fi rst web and the second web extending outward

é}tgf 3&d t}gﬁ_@{: f 7uh @f’f‘ ihvetbatile front
e e s T A 5003 2008 70 - 21 )

and a gl ural i ;)(:trg tl}%g__ulag_.qﬁ%é_%gcg% l%?{ %@o and, second waist

|nterposed bet ween these first and secopd vvebs ano|3 b
ragignited X dCRrTRSRONGdRg 5P FhesEXpREsvalil TRy » oF the

rear waist region 7) both lying on both sides of these crotch
regions 72 in the cross direction and a plurality of the
leg-holes arranged at regular intervals in the machine
direction sach lying between each pair of the crotch regions
12 adjaceht ta each other. The leg-holes 74 are formed by

cutting the corresponding zones away from the first and second

webs and each of the leg-holes 74 has an elliptical shape having

its major axis in the cross directiomn.

The core lies between each pair of the adjacent leg-holes
74 adjacent to each other and extends over the substantially
entire crotch region 72 and further extends into the first and
second waist regions 71, 73 in the cross direction. Portions
of the first web and the second web extending ocutward beyond

the peripheral edge of the core are overlaid and intermittently
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webs. The contiguous di aper structure 70 has a
plurality of 5 crotch regions 72 (corresponding to the
crotch region 6) arranged at regular intervals in the

machi ne direction, a plurality of first
. ezotﬁg @%&44&?%@%05’?9

71 (corresponding to the front wai st

rear wai st region 7) and second wai st regions 73
(corresponding to the front waist region 5 or the 10

rear wai st region 7) both Iy¥#ng on both sides of these
crotch regions 72 in the cross direction and a
jphUﬁdltﬂgeﬁhEFhe | eg- hol es arranged at regul ar

intervals in the machine direction each |ying between
each pach of theeleg-diches gdi baprovided) ateny it paehpheral
ot her. The | eg-holes 74 ‘are formed by 15 cutting the

z%?x SARP nfgi{’ﬂ éo'?;ﬂsuxad/l@t)f rofM EhastifSimedidrseconst shown)

Bs ‘and the leg-holes 74 has an elliptica

zeg e he%ets-eme% SLdtclinn et M TERE o8& second

| eg-holes 74 adjacent to each ot her and extends over
velists wegians Al y732are presieed Pt filth Jeaddiydinal end
further extends into the first and second wai st

AR@0NB1d ], 783 i thébeofr edshdi ebastin- membersns{nef shown}
the first web and the second web extendi ng outward

? é;‘h £ PEREPRAGIH i 0081 8bct hén Cateaahedovaidmith in a
and 1 Nt rmttently 2002- 249448] 2003 200579 -23 t he

nachlne rection, so t th t and second wai st
%' % yféé?oppoge 'each ot her but

spaced apart fron1each ot her |n partly

st at e)In The syraest SERESsEFar&y, T gore ma

rﬂvlded along
i+s both lateral zones as viewed in the machine direction with
well—knowﬁ leak-barrier sheets normally biased to rise above
the .first web. The diaper structure 70 may comprise the
licuid-impervious continuous second web and a plurality of
absorbent panels placed on an inner surface of the second web
between the respective pairs of the leg-holes 74 adjacent to
each other. In this case, each of the panels will comprise a
liguid-pervious upper sheet, a ligquid-impervious lower sheet
and an absorbent core interposed between these upper and lower
sheets.

The conveyor mechanism conveys the diaper structure 70
forward in the machine direction (in the direction indicated
by the arrow X1) and, in the course of ccnveyance, the crotch

region 72 is folded along a longitudinal fold 75 extending in
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conveyor nechani sm conprises a guide rail along which
the crotch 5 region 72 is folded and a plurality of
driving rolls adapted to rotate in a direction

corresponding. to the direction in whic he, 500579
conti guous di aper structure 70 is conve?gggagﬁgézuqﬂaemm

rail serves to fold the crotch region 72 and rotation
of these driving rolls; is utilized to convey the
conti guous di aper structure?0. 10 The di aper .
structure 70 being conveyed forward in the aachinere ions
+Hemeoth igre déreatien ShFREEFASHENEHE AMRLFPERORY &P &Y 1S9
t hereupon in the nmachine direction. After the crotch
71607 ®rnay Behappbeed folaeth sithey bht spAcEd Bpagicfron each
tension acts on the first and second wai st regions

olhier P: DY pAVRILAGARL kedars . 16hbaghatit dl ke rated, the

crotch regfon 7 he fol di ng nechani sm conpri ses a

first rotary disc 21 Located ' YA croteh
cpREeYPEIC T L GPEeT 0058  patih Ball 41hq Phachtiid ero
direction, sic folding plates 22 nounted at reg&&ar dapted
riegtieny 3R2s ienfohded ard & RlamAlhkist of1 dnlyigg o11S adap
peri pheral zone 20 2l1a and six positive notion cans 23

+OVESE ¥4 i Aeliresdoh verréspoiding ket the dirgesaednn which
rotary disc 44 |ocated on the side opposite to the

e é&nﬁ;?%é?ff Yi3petlsfEhoberé e dbaraivaiddict The gulde rail

and”Si x iary plates 52 nmounted on the second

rotary di 02-249448/ 2003~ VATNE ; PRGsd S ivi
SSEPIEEP AP NS FATT T BT BeTERARrar a8 o Gee Siriving
nunber of these folding plates 22 and the auxi

nuildtze $ 582k ke toRANYRY ERE| §ont1gucus diaper séé&égure 70.

The diaper structure 70 being conveyed forward in the
machine direction is under a prédetermined tension exerted
thereupon in the machine direction. After the crotch region
72 has been folded along the fold 75, such tension acts on the
first and second waist regions 71, 73 but substantially deoes
not act on the crotch regic:rﬁ Ve,

The folding mechanism comprises a first rotary disc 21
locéted outside the fold 75 of the diaper structure 70 as viewsd
in the cross direction, six folding plates 22 mounted at reqular
intervals on the first rotary disc 21 along iﬁs .per.ipheral ZOne
2la and six positive motion cams 23 overlying the respective
folding plate 22, a secoﬁd rotary disc 44 located on the side
opposite to the first rotary disc 21 across the diaper structure

70 and six auxiliary plates 52 mounted on the second rotary disc
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specified while six folding plates 22 and six
auxiliary plates 5 52 are exenplarily illustrated.
The first rotary disc 21 rotates in a direction
(indicated by an arrow X2) correspondi N
direction in which the contiguous diapgﬁn%%#%§?ﬁ¥53%§D5Tg
i s conveyed about a shaft 24 extending in the

vertical direction. Qutside the first rotary 70 disc

21, there is provided a gear2dbox 25 adapted to

transmt a driving force to the first rotary disc 21
sandlohg fotdbryipheras zope FAa@-first rotary disc 21

is provided along its peripheral zone 2la with five )
gui depheehsi @ Hanndeedtobdrennt thtenyubgs ofifdsss pglding
are | ocated between each pair of the folding plates 15

2. adj ace Aoadtsn gRet hetf pasticularly
eigelty % dod HEY PR

y neans of a shaft 27 extending in

the vertical directiaon. Thes | 1. lates
SPECAHEITT R RS “&Piﬁgegfﬂrgtg“y;fgg%%‘%%c 57 Pa
shaft 28 of the gear box 25 is rotationally driven by

50) ave exerpliac it dlloséeadieshn) . Wthin the gear box

25, there is-provided a bevel gear (not shown) via

whi ch mihng i pé i eBtafry diec 2hafdtates inta dhsertien (faddcated
shaft 29 extending upward from the gear box 25 in the
vertical diregtion Eﬁiﬁ{itn GeeiRnNdiitgdtion in which the
t?’oc?_é? FHEER] _3-‘:2 (5'53%' - 25- gg’ownward fromthe gear box
CZGSHJ; j_ng&nhues \::ieiraf]_:lecralstdxl'l.{c: O™ P g %Orﬁ}&;éd Hbout a shaft 24

extending in the vertical direction. Outside the first rotary

\J

disc 21, there is provided a gear box 25 adapted to transmit
a driving force to the first rotarydisc2l and the folding plates
22. The first rotary diéc 21 is provided along its peripheral
sone 2la with five guide wheels 26 mounted thereon. The gulde
wheels 26 are located between each pair of the folding plates
22 adjacent to each other and mounted on the first rqtary'disc
21 by means of a shaft 27 extending in the vertical direction.
These quide wheels 26 are rotatable inc_lependently of the first
rotary dise 21.

A shaft 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 shaft 28 is transmitted to a shaft 29 extending upward from

the gear box 25 in the vertical directicn, a shaft 30 extending
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The folding plates 22 lie outside the fold 75 of the
di aper structure 70 as viewed in the cross direction.
The folding 5 plates 22 are nounted on the first

rotary disc 21 and arranged at regul ar hRjERNMR/ANITDDS7Y
its peripheral zone 2la. The folding plates 22 are

novabl e toward and away fromthe crotch region 72 of
the diaper structure 70 as the first rotary disc 21
rotates. Each of the fol diTfg pl ates 22 conprises a

first base 31 and a 10 paip of quide ar.ng .32:exh-e ghng d
donvara Fram i IoRg: PRRLeSain HE Yot qiFELEIo"End &
of the first rotary disc 21. Line segnments connecting
shhecshait 24 of the first rotary disc 21 to centers

of the folding plates 22 which are adjacent to each

ot her i, 8RIIVA rigB18bes weehi @apuardde tie Gold 1% of Hée diaper
first 15 rotary disc 21 is provided along its

eri pheral, .zone_2 it Y 868 J-Ql diRgcklidings ?Be folding
SEEEHE%‘Q‘I ZGV\FFI Vée f%OTﬁI f Hwe fitst rotary disc 21

is provided along its peripheral zone 2la w f d
plakerngd? i S9ured ophthe Jj i Sk rEtpevests h%{]s ne prgnge
of the first rotary disc 21 and the shaft 20 30 of .
athegehar boxe2Gais e jorayite periphersdi Faya 238, gihe folding
respectively. These shafts 24, 30 are operatively

& %%9.-.%! gtzegre%&@aﬁiéht@ﬁﬁﬂﬂ &yd reens Dforathepexceit region
gui ded by the pulleys 33, 34. Rotation of the

) 30y L e . 3 ates.
ARE bR L pd S 888ELPRY (PRs he2EDs 24844 200 2000k ac

0 the shaft 24 of the first rotary

Eglg:stg géé ‘ééi&? ﬁnt%]r_]ql(?j.?é) E)Pe %1?% ;223 ?:'dn@r\l)%_tsaetsj e ELSEhSaSQ %i and a

pair .cf guide arms 32 extending outward from the fist base 31
in a radial direction of the first rotary disc 21.

Line segments connecting the shaft 24 of the first rotary
dise 21 to c:eni;ers of the folding plates 22 which are adjacent
to each other involve therebetween an angle of 60°. If the first
rotary disc 21 is provided along its peripheral zone 21la with
three folding plates 22, such angle will be 120°. If the first
rotary disc 21 is prmri-:_led along its peripheral zone 2Zla with
four folding plates 22, such angle will be 20°.

The shaft 24 cof the first rotary disc 21 and the shaft
30 of the gear box 25 are provided with pulleys 33, 34,
respectively. These shafts 24, 30 are operatively associated
with each other by means of an open belt 35 guided by the pulleys

33, 34. Rotation of the shaft 30 of the gear box 25 is
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disc 21 to rotate in the sane direction (indicated by
the arrow X2) as the direction in which the shaft 24
rotates. The positive notion cans 23 overlie the first

bases 31 of the respective folding plates 22 and are
mounted on the first rotary disc 21 by @8@h34%H8/2003-200579

shafts 36 extending in the vertical direction so that
these positive notion cans 23 nmay be rotated

i ndependently of the first r@ary disc 21. As is the

case with 10 the folding plates 22, the positive

thensgH tessk tosthe éfﬁ?frta%@et@if tie féystarotatydiaes21 via the
al ong the peripheral zone 2 la of the. first rotary

ogiescb@lt e Rotsit ool af ik 8hatt 36 dRdOefea¢ pund
its bearing 37 with a pulley 39 adapted to rgtate rotary

dikde f s 4, Thi.s pulle 9 is

r ot atﬁggﬁ%éﬁ%eldﬁ Icq):(r%letS Egﬁ%e%ﬁ%%tﬁ% r}‘f‘ﬁié"ﬁﬁ’?ﬁ:fﬁ%’ gﬁ the arrow
i serst %)% into the beari n%_37. The shaft 29 of the

%4 daPso Spe BIPS PR, UL L SPPEY. 26, TOksteRalt 2

9 and the pulley 39 are operatively associated with

each ShBePC¥ibivpanot bentcarts giid dekdlyid hthep Wilreds baBes 31
39. Between the pulley 38 20 and the pulley 39, there

of sthpr eesgedtd veuf SIRd Mg il ad LsSeP \é.'lﬁﬂﬁle'é RckffiRd B8 O& Eirst

40 under tension. The shafts 36 of t respective
L i e provided with pul leys 42,
T abs- dhni e B3390 Me A e Gereasedian The vereical
rativel ssocjated wth the pulley 39 by neans O
A PELRL o B PluEh Gttt g it om raman? 5 may be cotated

independently of the first rotary disc 21. as is the case with

the folding plates 22, the positive motion cams 22 are arranged
at reqular intervals along the peripheral zone 21a of the. fir%t
rotary disc 21.

The first rotary disc 21 is provided around its bearing
37 with a pulley 39 adapter.i to rotate indep_endently of the shaft
24. This pulley 39 is rotatably mounted on the bearing 37. The
shaft 24 is inserted into the bearing 37. The shaft 29 of the
gear box 25 is provided with a puiley 38. The shaft 29 and the
puliey 39 are operatively associated with .each other via open
belt 40 guided by the pulleys 38, _39. Between the pulley 38
and the puliey 39, there is provided a guide wheel 41 serving
to keep the belt 40 under tension. ‘The shafts 36 of the
respective positive metion cams 23 are provided with pulleys

42.
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specifically, the belt 43 extends fromthe pulley 39
tp one of the Pulleys 42 associated with one of the
positive notion canms 5 23 and further extends, via'

t he gui de vvheel 26, to the pulley 42 associated with
the adj acent 'positive notion cam 23. Rmc&tzmwzbu@j@mm

shaft 29-1s transmtted via the belt 40 to the
39. Rotation O the pulley 39 is transnmtted via the
belt 43 to the shafts -36 of2%-he positive Mtion cans
%goglﬁ%#' og#?of the Shafts 36 causes these
PQS| ti ¥ 0P dshePeratiyelot asecriatedi (echi ffe puil
ey
3§| ndi cat ed% an arrow X3) opposed to the d| recti onp

BineAs O & el Mavgsided) Behicsi rotary
disc 21 rotates. The belt 43 Isw‘rqral nt gl ne gg 2° ‘ore
of the

spegisfioral by, the geidey 6 15 ch pal r
guide arms 32 are oppose to eac ? Pullay 39 to one of
fII‘St rotary disc

tiﬁ bgg_ﬂ‘& Lens i ct f tho--
. Eagh palﬁscﬁ%q}%ﬁ CRefRE $he pespetvewsdyion cams
si de edges 32a opposed to each other in
2311%}(;1%0#_: %Er%?? EdﬁfJeﬁ:thm?ngqudethﬁeél@g Y e
puliey
d| sc 21 (See Fig. 7). The gruide arms 32 are 20

42, PR ated wii ghb ate aaddatapkh { respective
distal ends 32b may -repéat edly%{%l&?} gt”ﬁ'“arﬁf"f“ 23.
sSQ that t hey

Rogetienayr fulemseagh 9Hher .. ..t hat.
repeatedly open and clfc;éé tﬁansélgc%eﬁl e thadakiafito the
|n a_di-rection

di [0t a
19& y%sﬁg’%lﬁ? ﬁ% Ps ppdley BRdisatednbyiatedr vO8 the

éorrespondlng to the direction in  which the
af tha uFlabs i S6carvestes pboutiveSHRLE RS cams 23

Rotation of the shafts 36 causes these positive motion cams 23
to rotate in a direction {indicated by an arrow X3) opposed to
the direction (indicated by the arrow X2} in which the first
rotary disc 21 rotates. The belt 43 is maintained under tension
by the guide wheels 2§.

Each pair of the quide arms 32 are opposed to each other
in a circumferential directioq of the first rotary disc 21.
Each pair of the quide arms 32 respectively have inner side edges
32a opposed to each other in the circumferential direction of
the first rotary disc 21 (S5ee Fig. 7). The guide arms 32 are
adapted to swing back and forth so that respective distal ends
32b may repeatedly get near to and get away from each other,
that is, so that they repeatedly open and close tg each other,

The second rotary disc 44 rotates in a directicn
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extending in the vertical direction. outside the
second rotary disc 44, there.is provided a gear box
46 adapted to transmit 5 a driving force to the second
rotary disc 44. The gear box 25 is coupled to

t he
gear box 46 by neans of a shaft 47. A r@PEFEd%ias/2003-200579

force is transmtted fromthe gear box 25 to the gear

box 46 via the shaft 47. Wthin the gear box 46, there

is provided a bevel gear (n@8-shown) via which a

rotation of the 10 shaft 47 .-~; transmitted to a ] ‘
Sldicated e il fraeividdr gorrerpondangetp blog dereqiion in
second rotary di sc 4 4 and the gear box 4 6 are

wiish deffle digpad shethctabafl 78 45, cdBveived plicheys dhaft 45
50, respectively. The shaft 45 and the shaft 48 are

i vel. L.at | : £ach f
SRELAL1A5 1, ORROSL e IS o Bt rocary

ation of the shaft 48 js transmjited by the open .
‘Ex’eﬁ“f r (R %W&Qfeé’f % AERSe ﬁd4$o‘i‘ ‘?‘Qt%‘g-*%% ppnsmit
Rotation of. the s haft 4 5 ¢ au se s. the second
a slmrpingi force Hotithe qeqandc rogaryhdisankt di Mt gearakox 25
that of the.shaft 45 (in the direction 20 X4). Between

idecpupley 49 amd tdwampubbeydB0byt hedahs iof ppOvhded &. A
gui de wheel 55 serving to maintain the belt 51 under

. e Lat. Le o , .
Lo her, Bt | 8k Rishliton frdn sBePUh 2L ol 28 £ Ehk gear
truc ture 7. 0. The aux-i 1 iary pl. at es ]
%624‘%4‘8@4‘8?‘-‘206@??2'06@-79W~?~E§X§2tﬁﬁe‘3§ﬁ‘ifaﬁ’§’é‘d i, there is
regular intervals in the circunferential direction
pionyieda peredhgealr fone skl ik wdotnd rotatyon of the

shaft 47 is transmitted to a shaft 48 extending downward from
the gear box 46.

The second rotary disc 44 and the gear box 46 are provided
around their shafts 45, 48 with pulleys 49, 50, respectively.
The shaft 45 and the shaft 48 are cperatively associated with
each other by means of an open belt 51 guided by the pulleys
49, 50. Rotation of the shaft 48 is transmitted by the open
belt 51 to the shaft 45 of the second rotary disc 44. Rotation
of the shaft 45 causes the second rotary disc 44 to rotate in
the same directicn as that of the shaft 45 (in the direction
¥4), Between the pulley 49 and the pulley 50, there is provided
a guide wheel 55 serving to maintain the belt 51 under tension.

Auxiliary plates 52 1lie outside the first and second waist

regicns 71, 73 of the diaper structure 70. The auxiliary plates
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disc 44 and fixed thereon. These auxiliary plates 52
are adapted to get nearer to and draw away fromthe
crotch region 5 72 through a space defined by the
first and second waist regions 71, 73 opﬁgsed to each

other but spaced apart from each ot her %248+*W39U3390579
partly opened state) of the diaper structure 70 as
the second rotary disc 44 rotates. Each of these
auxiliary plates 52 conprise@8-a second base 53 and a
air of guide blades 10 54 extending outward from t-he

ot dastneerl gk reditay infiesaboninthe«imererential
rotary disc 44. Lines segnents connecting the shaft 45
o réduei sre cilnhg ridiecaperdipherdd koneentar sfofhé eacmadntbtary
base 53 of the auxiliary plates 52 which are adjacent

ctgs&asrﬂ QhReTF 10! M dzfé?ﬁ{ ebefygen giéfg' glg£?9052 are

t he secon rotary SC 44 1s provi
her al ne 44a with three auxili pl ates 52,
fﬁfﬁ%ﬁt—p S1iGh &40 TragerToh 21 s S¥psnarPBLHhY Sradhegion
4X:Emowded along its peripheral zone 44a with four
gy dispees 2finey by thwlfdint endspndgalas regions
gui de bl ades 54 are arranged in the vertical direction

A0 TR vepdisetiakoesssh Sthd:apriedched hharseeond Lase other
53 outward in the radi al direction of the second

J‘[)té‘r Y i 5 Ct dg{:ﬁéﬁ%‘é{‘ V\E@%ﬁ %EU’&HE @85 P fucBure 70 as

ear ance
é{ﬁ} {% . 24 4It4°§/?2 200%%9 30 %‘?trjn fer m&fed d|sr‘[‘zer‘]ﬂs“,_:{xolnlmrlr
aSSOC|ated folding plate 22
plates 52 comprises a second base 53 and & pair of guide blades
54 extending outward from the second kase 53 in a radial
direction of the second rotary disc 44.

Lines segqments connecting the shaft 45 of the second
rotary disc 44 to centers of the second base 53 of the auxiliary
plates 52 which are adjacent to each other invelve therebetween
an angle of 60°. If the se.c:and rotary disc 44 is provided along
its peripheral zone 44a with three auxiliary plates 52, such
apgle will be 120°. If the second rotary disc 44.is provided
along its peripheral zcone 44a with four auxiliary plates 52,
such angle will be 90°,

The guide blades 54 are arranged in the vertical direction
and have distal ends 54a tapered from the second base 53 outward

in the radial direction of the second rotary disc 44. Between

these guide blades 54, a clearance 56 is defined, which has a
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The crotch region 72 of the diaper structure 70 is

fol ded and tucked by such apparatus 20 in a nmanner as
follows: The 5 diaper structure 70 having the crotch
region 72 folded along the fold 75 extendj [

machi ne direction is being conveyed for%QG%Zﬁ%M%E@U}ZNE?Q
machi ne direction (indicated by the arrow XI) by the
conveyor mechansim The diaper structure 70 with the

first and second wai st regi o#8-71, 73 opposed to each

ot her but, -10 spaced apa fron1each ot her

RAAPS AR CARBNE OTh UL E 1 FUSNF (& RaTebUEvidim g rm 32
first and second rotary discs 2 1, 44 . The first and
sEcomel asgeriathd ckoling phate (2% at i ng in sync with

t he running speed of the diaper structure 70 in the

di r ectied GAEBSPEFICN T X oft e dikgell ofrhdtwbe CAD LBefolded
di aper 15 structure 70 is conveyed (indicated by the

W2 3P 04, Yool JPSREG! IBLL). abebffous:  The

ng and "t'ucki ng crotch reg
the guide arns 32 of the folding plate

PP R STHRIYPTRVED NaHed fesd Fé‘ﬁ’&?hstf\aﬁé?{]r 22 7fpder along

the side of the crotch region 20 72 as the crotch
tlegifal dr25 ef:tendidigape thetmarh ine diGegétionneabel natoerareyed
cl earance defined between the first and second rotary

£hSesrd 2ln A nle{éxﬁx{éc it ey gahaﬁcavcga B9 hetdrow X1)
fol di ng plate t he gui de bl ades 54 of the

auxi.l | ar [.QQr essi ve

2909% &%Ifh‘geﬁ%ﬁ 52 thvileper PREuGhYRe, 70 with the
structure 70 through a clearance defined by the first
et deshaeqandwad ¥ sRI1PDS 73: ohp SPEASES Ea&ach other but

spaced apart from each other (i.e., in a partly cpened state)}
now £inds its way between the first and second rotary diocs 21,
44, The first and second rotary diécs 21, 44 are rotating in
sync with the running speed of the diaper structure 70 in the
direction corresponding to the direction in which the diaperx

structure 70 is caonveyed (indicated by the arrow X2 and the arrow

X4, respectively).

In the apparatus 20 for folding and tucking crotch regions,
the guide arms 32 of the folding plates 22 progressively move
into the diaper structure 70 from the side of the crotch region
72 as the crotch region 72 of the diaper structure 70 gets nearer
to a clearance defined between the £first and second rotary discs
21, 44. In sync with the guide arms 32 of the falding plate

22, the guide blades 54 of the auxiliary plates 52 progressively
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ot her but spaced apart fromeach other (i.e., in a

partly opened state). As the crotch region 72 of the

di aper structure 70 gets nearer to an inaginary |ine

S extendi ng between the shafts 24, 45 of the

respective rotary discs 21, 44, the oppogp@%‘z‘éﬁ‘ﬁ’@fzum“zmﬁg
edges 32a of the guide arns 32 having noved into the

di aper structure 70 cone in contact with the crotch
region 72 fromits outer sidéli0 and the guide arns 32
swing inward so that the distal ends 32b of the )
g dawtioy Ehguiddarar ngtBecHie g&t threvghy 8 elraraner defined
‘In this way, the opposite side edges 32a of the guide

Iar EheS X i ramte sk seetnagwist regionan3ler 32| gpoppedite each
l'ateral zones 72a of the crotch region 72 extending

diﬂ‘xéf‘ Bu¥! él—féd alarkherdhldhchootRes q i8%. 1,01 A WBALESY opened
these |l ateral zofes 72a of the crotch region 2 into
thq;contiguous-diaper structure 70. Sinultaneously,
%ﬁﬁe%ﬂnde arnms 32 nove into the cl earance 56 defined

bet ween- the guide blades 54 so that the |ateral zones

72a ofhg kbecFsoErh Fegieh 72 omhsediapgrpetieehurfie/0 gats
gui de arnms 32 and the guide 20 bl ades 54 and thereby
Aamket tHonbn idegthape lisie scéxeendDng Hatvden ahpashafies 24,

© 20 for folding and tucking crotch regions, the guide

2 0§ SULPECE OvERY e diea fikst 31 e +3 5P side edges

space apart from each other as the crotch region 72
5 HEAL BT e IS SR e JR A Y
. . e
Togome 1 contact with the croteh tesion 13 Srom its oater side
and the guide arms 32 éwing inward so that the distzl ends 32k
of the respective guide arms 32 may get close to each other.
In this way, the cpposite side edges 32a of the guide arms 32
are pressed against the transversely opposite lateral zo.nes F2a
of the crﬁtch region 72 extending in the vicinity of the fold
75 s as to compress these lateral zones 72a of the crotch region
72 into the contiguous diaper structure 70. Simultaneousiy,
the guide arm= 32 move intc the clearance 56 defined between:
the guide blades 54 so that the lateral zones 72a of the arotch
regicn 72 may be held between the guide arms 32 and the guide
blades 54 and thereby tucked into the diaper structure 70.
In the apparatus 20 for folding and tucking crotch regions,

the guide arms 32 swing so that the distal ends 32b may be spaced

apart from sach other as the crotch region 72 of the diaper
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backward progressively so as to draw out of the diaper
structure 70 and, in sync with this, the guide bl ades
54 of the auxiliary 5 plate 52 nove backward

progressively so as to draw out of the j r
structure 70. The di aper structure 70 haﬁoﬂgigﬁﬂéa!mﬂm-znnsm

crotch region 72 thus fol ded and tucked progressively
gets away from the clearance between the first and
second rotary discs 21, 44 -add further noves forward
in the machi ne direction. Oq%ﬂ_the di aper structur

TBERELVRG FhBORPAEY fEGMo FYIWEF IFEHGEPHES 5&3 st and

75 extending in the machine direction, the crotch
segind FRtavysdiscantdlal 144 § r eBhém pnthéf gutiden agms the move
tensi on exerted upon the diaper structure 70, so the

batREald AoRAesE3Fally 5@ CLOEGEAW 69L OF THe GARIRE structure
easily tucked and, in 15 addition, the diaper

I A 50 S7n el cRIRYEE S aths SHORER Bt s ary
in a tucked state, After the lateral zones 72 a of the
e13E8 P4 dVEh PRCIRIGePTREERSFIVRLY FRWRT do di@v pugt of the

and second wai st regions 71, 73 20 which have been
dpppsedtmakacie 90 herThridispacostapentrd 76nhaathg dhieecrotch
are now conpletely put flat together and then the

Fegsbn POAIRAS ¢8d deBDEnAl Budied 5hdReaiditie Y geB@dNswal from
twdo heat-sealing lines 76 extending in the cross

o PR 58, 0 SRR 1,

as viewed in the machine direction sp as_to extend
ald oEIr FRBL fPEES gH-€REQ g the machine direction,

In the diaper structure 70 having the crotch region 72
folded along the fold 75 extending in the machine direction,
the crotch region 72 is substantially free from affection of
the tension exerted upon the diaper structure 70, so the lateral
zones 72a of the ¢rotch region 72 can be easily tucked and, in
addition, the diaper structure 70 can be conveyved forward in
the machine direction with the crotch region 72 reliably
retained in a tucked state.

After the lateral zones 72a of the crotch region 72 have
been tucked inward, the first and second waist regions 71, 73
which have been cpposed Lo each other but spaced apart £rom each
cther are now completely put fiat together and then the first
and second webs are jolned together by means of two heat-sealing

lines 76 extending in the cross direction. These heat-sealing
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wai st regions 71, 73 in the cross direction.

Subsequently, the first and second webs are cut al ong
cutting lines 77 each 5 extending in the cross

direction between the heat-sealing |ines : S

cutting lines 77 extend across the first zgﬁgzﬁg‘g@ﬁﬁm"msw
wai st regions 71, 73 in the cross direction. The

contiguous diaper structure 70 is cut along the

respective cutting lines 77ﬁﬁo obtain a plurality of

the individual diapers.1 shown jn 10 Fig.,1 which are

bines gl %éﬂbW%lwar? H#eeﬁﬁﬁhl%‘é’?ﬁ’%%‘%‘i ot asTHigwed in
apparatus 20 for folding and tucking crotch regions

thé mashtihe: &1 oechi o gioars 2 extdaitbadrapethet ficstueadrecond
to be continuously and rapidly fol ded and tucked '

WYL Feglitps @PPaifBaS.HStr?e Brabkaysrddiei & Ot ehpkeguentiy, the

2 to be rellably folded 15 and tucked i nward si nce the

U|de ar: 32 are pressed a teral .zane
PELES B0 sErsith B gt e 2 BoRBPeCy Bt Lirdtr k] each
zones 72a into the contiguous diaper structure 70_and
SFrend bpe dist-)e cresguitecar Hen betisra the bepfesealing lines
cl earance 56 between the guide blades 54 to hold the
ol erlestonestitg dingd Thexdemichoregsorhe Xibettwead second
the guide arns 32 and the guide blades 54. Fig. 7 is

@afgél Fe%@n‘?é gefl, overheathe icgWaaf cltl%cftglcﬂ' ngrhel &8t iguous

2 and t aUX|I|ary plate 52 and Fig. is a
cale e ed 02 - 2484 2 2. rh . .
’3‘]‘ r}tﬁ’mq? di %g pI a‘tlgé éﬁé é)q%'—e r%%%e%t%e% Sgglng lines
ar ms 32 are illustrated as havi ng aned into the

¢Y & Staigp a pdpwadatynat gene el gty dlﬁl-'&r sgl shown in
illustrates the fol ding
Fig. 1 which are arranged side by side in the machine direction.

This apparatus 20 for folding and tucking crotch regions
allows the crotch region 72 of the diaper structure 70 to be
continuously and rapidly folded and tucked inward. Tha
apparatus 20 allows the crotch region 72 to be reliakly folded
and tucked inward since the guide arms 32 are pressed against
the lateral zones 72a of the crotch region 72 to compress these

lateral zones 72a into the contiguous diaper structure 70 and

| simultanecusly the guide arms 32 move into the clearance 56

betwaen the quide blacdes 54 to hald the lateral zones 72a of
the crotch region 72 between the guide arms 32 and the guide
blades 54.

Fig. 7 is a scale-enlarged overhead view of the folding

plate 22 and the auxiliaryplate 52 and Fig. B is a scale-enlarged



10

15

20

plate 22 after the first rotary disc 21 has rotated
fromits 5 position in Fig. 7 by 180. Each of the

folding plates 22 has a pair o links 57 nmounted on

proxi mal end zones 32c of the guide arns

connected to the links 57 and a pin 59 gﬁﬁ%ﬂgﬂ@%@grﬁmﬂg
a rear end zone 58b (end zone) of the rod 58 in the
vertical direction. The links 10 57 and the rod 58

extend inward in the radial -d*rection of the first

rotary di so 21 fromthe proximal end zones,K 32c_of the |
FYpeRead e 0T he | foleding pdateddnt e olghaf ¢ stigp guide
provided in the proxinmal end zones 32c of the guide

arms B2 zawd idhushabtededs haing mowed dote ¢he gbaesrance 56
58a of the rod 58. The guide arns 15 32 have the

BEAEAR| 160 dngfe H13efed BNt egtign ghelfhsstabaserhdlfolding
by nmeans of pivot pins 62. The positive notion cans 23
respectd ve trd am.grogye e :
00 P4 ok i T eRand Ey Y60 Rl trof B ftom ita
down toward the shaft 3 6 of the cam 23 and a circul ar

Pos oben 68b Bk endlilrly B8®ng a peri pheral edge of the .
positive notion cam23 _ The pin 59 is slidably

i nser tesgch nftthe faldinglat=E322 Basta palirleSkiphks b meanted
noti on cans 23 nakes one rotation (360 rotation)

G PlHond rid 1 QWYL 8%hesl $bd BE iRy J’T;ﬁlﬂsé Arnzp92, 3lAod 58 connacted
2002- 248448/ 2003- 200579 -35 of the first rotary disc

48 A5 A LR SR ARG 68 e e b 530

rotation (360" rotation) of the first rotary disc 21 .
tBditzone) of the rod 58 in the vertlcal_ direction. The links

57 and the rod 58 extend inward in the radial directicn of the
first rotary disc 21 from the proximal end zones 32¢ of the guide
arms 32. The links 57 are mounted on shafts 60 provided in the
proximal end zones 32c of the guide arms 32 and on shafts 61
lying in a front énd zene 58a of the rod 58. The guide arms
32 have the proximal end zones 32c mounted on the first base
31 by means cof pivot pins 62.

The positive motion cams 23 respectively have eccentric
cam grooves 63. The cam groove 63 includes by a depressed zone

&3a sloping down toward the shaft 36 of the cam 23 and & circular

zone 63b extending along a peripheral edge of the positive

motion cam 23. The pin 59 is slidably inserted in the cam groove

2. Fach of these positive motion cams 23 makes one rotation

(360° rotation) about its own axis in the peripheral zone 2la
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its own axis. Rotation of the positive notion cans 23
around 5 their own axes causes the pins 59 to nove
al ong the cam grooves 63 and thereby causes the rods

58 to nove forward and backward in the )
direction. Myvenent of the rods 58 form?@%“gﬁnm'z{mﬂg

backward causes the distal ends 32b of the guide arns
32 to be repeatedly got near to and got away from
each other by means 10 of tA& |inks 57. Wen the

foldln pl ates 22 | .opposed. t e auxil

b e zveary 23980 BT unh s ot fies itien Pt i, cams
zone 63a of the cam groove 63 and the rod 58 noves
2hvervblve adveit &dealbxder oft tbe birsherdtaxy disardl during
disc 21 (in the 15 direction Y 3) . Mvenent o f the

%&d rothid tﬁ‘gbd AU 19 )t BE O 06 r AES 3R AOASKE B a_Eout

y neans o nks 57 so that the opposité side

SRR B RAGE B LT RSS20 aroune

fromit s pos it |on in Fi 7 b 180' the pin 59
theipgem pxed ARIes the Ebﬂg %Eﬂo?‘ovﬁoﬂt% EEFH YPBARCVES
63 and the rod 58 noves outward in the radia

& reeet itberrebyt hauses sthe oodsyS8itye vy fprvard and backward
direction Y4). A-5 of the rod 58 noves the guide arns

2 110 Pk M rRaiemf MbbembhBksfS¥heorddat 58 heorward and
opposite side edges 32a of the guide

1?2%&43% %%% %ﬂgScZ}?sB&f QLB 339, ﬁ%ygﬁgigng&ad% SR 32 to be

rom each I'S an over oW ng

anot her _exanpl e of the par at us 2 for fol di rb
¥%E§ﬁ?€?¥$é¥¥?dﬁﬁﬁfFE@F%EPg?tLawaEO each othier by means

of the links 57.

When the folding plates 22 iz opposed to cne auxiliary
plates 52 as shown in Fig. 7, the pin 59 is positioned in the
zone &3a of the cam groove 63 and the rod 58 moves inward in
the radial direction of the first rotary disc 21 (in the
direction ¥Y3). Movement of the rod 58 backward causes the guide
arms 32 to swing by means of the links 57 so that the opposite
side edges 32a of the quide arms 32 may get near to each other.

wWhen the first rotary disc 21 rotates from its positicn
in Fig. 7 by 180°, the pin 59 is positicned in the zone 63a of
the cam grocve 63 and the rod 58 moves ocutward in the radial
direction of the first rotary disec 21 (in the direction ¥4}.
As of the rod 58 moves the guide arms 32 to swing by means of

the links 57 so that the opposite side edges 32a of the guide
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is a side view corresponding to Fig. 9 show ng the
apparatus 5 20 for folding and tucking the crotch
region, Fig. 11 is a scale-enlarged side view show ng

a part of Fig. 10 as partially cut away FL Q.

is a scal e-enl arged overhead vi ew of thezﬂﬁgﬁab%@ﬁéﬁ35KMS?9
ate 2 2. 1 nF g. 9, the mac hi ne direct-ion -is
Ind-icated. by the ar~ow X and the c-ross direction
crossing the nachine 10 dired®iron is -indicated by the
arrow Y. in Figs. 10 and 11, the ver-tical direction

/IMB 32t%%¥t%?c@ﬁ@§% away BEem; 9aERio%Rr - cont i guous

di aper structure 70 folded along the fold 75) is

i ndi cafegl. Byishen ereoveid- view BhoyirtPantbbeyexdeydensf the
32 are illustrated as having nmoved -into the diaper

Fé:ﬁ-él'fé{sh.lﬁ 260 £olrt féﬁdﬁﬁ?larﬂ.‘l Eﬁckﬂﬂgr’@ﬁ@%dﬂ@i refion, Fig.1l0
-gs. 9 through 12, iTlustration” of the dlaper

PLINCALE 5 D, I Al 6k 0, P80 b Lhosindefhathparatus

meb can not gU|s rom eac
and, the _core, the malst el astic nenbers ,and the Ie

29 afPr c TRAAbRAS 2R tURKANSh SRS CFOtRRe TEGAat fd92 Bl 1= a

for folding and tucking the crotch region has a
soaleyen] apghd isia fiomaEymwinmpansyrsefviFng. t1d) esnpaytial 1y
the diaper structure 70 at a constant speed forward n

&he SRGPii rdigreebi 08 4 idtdhe HI8ddPoviertesdl 6deVor the
the arrow X1) and a 2002 248448/ 2003- 200579 - 37

Eol gl pg JTacham smyf ol gi g PRaGsl SeLvnG.Losfold down o e

regl ons Iaper ure

this structure 70. . X . ]
by the arrow X and the cross direction crossing the machine

direction is indicated by the arrow ¥. In Figs. 10 am:i 11, the
vertical direction {i.e., the thickness direction of the
contiguous diaper structure 70 folded along the fold 75) is
indicated by the arrow 2. In Fig. 12, the guide arms 32 are
illustrated as having moved into the diaper structure 70. It
should be understood that in Figs. % through 12, iliustraticm

of the diaper structure 70 is simplified sc that first web and

. second wek can not be distinguished from each other and, the

core, the waist elastic members and the leqg elastic members are
not shown.

The apparatus 20 for folding and tucking the crotch regilon
has a conveyor mechanism (conveyor means) serving to convey the
diaper structure 70 at a constant speed forward in the machine

direction (in the direction indicated by the arrow X1) and a
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The conti guous di aper structure 70 is simlar to that

5 shown in Fig. 4 and has a plurality of crotch

regions 72 (corresponding to the crotch region 6)

arranged at regular intervals in the ma

direction, a plurality of first wai st égbggg&V@ﬁHKB:HIETQ

(corresponding to the front waist region 5 or the

rear wai st region 7) and second wai st regions 73

(corresponding 10 to the frod¥-wai st region 5 or the

rear wai st region 7% yi.ng on both sides of the

Fekithy | Pechadish f 34@h§97‘2¢a¥1ﬁ}t RETyipgs togifidst idspm the

and contiguous one. to another, -in the machi ne

o oech rew,icnusd? 2 ofl thadibpeaf stogethote§ 07htBathitatmdture

between each pair of the adjacent crotch regions 72

#id arranged at 15 regular intervals in the machine

di recti on. The conveyor nechanisn1conveys t he diaper

struct re forward i ne rectlon

in the c%?f??eg% HE Jna\l/%?/ terucfthuer%r—gq i rE %1'750 Ehat

is folded along a fold 75 extendlng in the nachlne

ghowet ion Fd@ -t htaRfehppr & RHIrakidahdoockatsh regions 72

regions 71, 73 may be opposed to each other but not

pthrréspéndget ber the. erotch aepdohl ¥ openemhgeidhta®) . regular

The di aper structure 70 bei ng conveyed forward n the

IREDIRS di e EhbORad: ﬁ@@ﬁ&&ﬂ&ﬁﬁeh?mfﬁeﬂé £ Piret waist

exerted 2002- 248448, 2003 200579 - thereupon in the
ction. er t he

FREIORS) B (S it g (1 ST S ek oRetBr £69E85,5 or the

the first and second waist regions 71, 73_but

BedE faEtaregigRds and second waist regiong 73 (corresponding

to the front waist region 5 or the rear waist region 7) lying
on1 both sides of the respective crotch regions 72 in the cross
direction and contiguous one. to ancther, in the machine
direction, and a plurality of leg-holes 74 each formed between
each pair of the adjacent crotch regions 72 and arranged at
regular intervals in the machine direction.

The conveyor mechanism conveys the diaper structure 70
forward ian the machine direction and, in the course of

conveyance, the c¢rotch region 72 is folded along a fold 75

extending in the machine directicn sc that the first and second -

waist regions 71, 732 may be opposed to each other but not put -

flat together (i.e., in a partly opened state).
The diaper structure 70 being conveyed forward in the

machine direction is under a predetermined tension exerted
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not act on the crotch region 72. 5 The fol ding
mechani sm conprises a first rotary disc 21 |ocated

outside the fold 75 of the diaper structure 70 as

viewed in the cross direction, six foldi I

nounted at regular intervals on the firgﬂﬁ?%¥g%§§§ﬁééﬂxﬁ?9
21 along its peripheral zone 2la and six positive

notion cans 23 overlying the folding plates 10 22.

The first rotary disc 21 rota®¥es in a direction

(i ndicated, by an arrom1x2) correspondin

LPPEETPOR IR ThF OMIHIE CRSSHIRI, GAGSEF She CEaFehpaion
i s conveyed about a shaft 24 extendlng in the

v2rhag el fodtizdnalong silue fidlel by, ssurbttans ik gicte on the
21, there is provided a gear box 25 adapted to

FiPBEMhd Sedbhd Wi <0 L@%itcﬁlst v ,f imssbukobab¥tdhefally does
and the fol ding plates 2. The 'first rotary disc 21

d.a | 21a with fi
ot ol P ctat bR AERBICIE e quide wheel s 26

~are | ocated between each g@ﬁ& of the foldin

fv | ates 20
22 ad) BRRACIGLABIPIHNEN S RPTRIHRSR S0 1RE FPRery disc 21

rotary disc 21 by nmeans of a shaft 27 extending in
lbeavedtowaidd thetficd 75Tk $begii apenisdeiict2Feaf @ as viewed
rot at abl e i ndependently of the first rotary disc 21.

2ﬁ%ezé§és§§f%1%ﬂp5gﬂx f2aiRepshets 22 Go@htédet reqular

gear box 2 IS rotatlonally driven by an electric

ERESrnggt Plgn%lrél)é n(%[llyhﬁlgg EHI g?.é 5i1f]§ ﬁr &%al ZOne

I ovr de evel gear owWn)

of
2la and six positive motion cams 23 overlying the folding plates

22.

The first rotary disc 21 rotates inadirection (indicated
by an arrow X2) corresponding to the direction in which the
contiguous diaper structure 70 is conveyed about a shaft 24
extending in the vertical direction. Outside the first rn::tafy
disc 21, there iz provided a gear box 25 adapted to transmit
adriving force to the first rotary r:iisc 21 and the folding plates
22. The first rotary disc 21 is provided along its peripheral
zone 2la with five guide wheels 26 mounted thereon. The éuide
wheels 26 are lccated between each pair of the folding plates
22 adjacent to each other and mounted on the first rotary disc
21 by means of a shaft 27 extending in the vertical direction.
These guide wheels 26 are rotatable independently of the first

rotary disc 21.
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the shaft 28 is transmtted to a shaft 29 extending

upward from5 the gear box 25 in the vertical
direction and a shaft 30 extending downward fromthe

gear box 25. The folding plates 22 lie outside the
fold 75 of the diaper structure 70 as vRGOEEThS4984HE3.200570

cross direction. The folding plates 22 are arranged
at regular intervals along the peripheral 10 zone 21la
of the first rotary disc 21-3%Fhe fol ding plates 22

are afiﬁgtggi 0 ve toward and away fromthe crotch
region 7: oﬁt t'ﬁ W ig@r Weruboer @570sasot A1 bhh 1 driven
rotari/ disc 21 rotates. " Each of the folding pl ate%

by, fRri et {naators (noashch jan dwﬂhﬂﬁ@hé’%&%‘%@.{u g%é- there
a 7

carms 32 extending outward fromthe first
1% ravidles] adibesedli geaef (hRe L rotary disc 21.
Each pair of the guide APRE 35%%& PP & aptption of

thet BRaft @ iGl £64 3 iLal direction of the first
rotary disc 21 an% ?géggﬁ? AVERSL R Afeerhandi B depestes From
th 2P e‘%}to ach other_. in the circunferenti al

irect|B§n R RS Yestival divedison2ihd 2@nEe WedRengin
arnms 32 are adapted to swing back and forth so that 9

dopR¥pLd,: fremgtheageandbos2bsmay repeatedly get near to
and get away fromeach other, that is, so that they

r epeBte diol dipeoBikke s ©lop h .qt her
2002- 248448/ 2003- 2005 79fe- Ei’gt$§§es‘i9{h? ?"%ﬁ st of tbhe diaper
box

stihdEhrs OF@r ¥ di, $&, %é nd _the shaft 30 of the gear

25 are provi ded§vv| ? etéﬁlFE??SQ}r%ﬂ?lon.. The folding
146spestively. These shafts 24, 30 are operatively
p E{ﬁe/edai\.{rangecsi at regular intervals aglong the peripheral

assocCl a
zone 21a of the first rotary disc 21. The folding plates 22
are adapted to move toward and away from the crotch region 72
of the diaper structure 70 as the first rotary disc 21 rotates.
Each of the folding pPlates 22 comprises the first base 21 and
a pair of the guide arms 32 extendim_:j outward from the first
bPase 31 in the radial direction of the first rotary disc 21.

Each pair of the quide arms 32 are opposed to each other
in a circumferential direction of the first rotary disc 21 and
respectively have inner side edges 32a opposed to ea;:h other
in the circumferential direction of the first rotary disc 21,
The guide arms 32 are adapted to swing back and forth so that
respective distal ends 37b may repeatedly get near to and get

away from each other, that is, so that they repeatedly open and

close to each other,
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.vvith each other by neans-of the open belt 35 guided by

these 5 pulleys 33, 34. Rotation of the shaft 30 of

the gear box 25 is transmtted to the shaft 24 of the

first rotary disc 21 via the open belt 35.  Ro

of the shaft 30 causes the first rot aryzgp%34é‘i‘{3¢’%3 200579

rotate in the sane direction (indicated by the arrow

X2) as the direction in which the shaft 24 rotates. to

The positive notion cans 23 -Merlie the first bases 31

of the respective folding plates 22 and_are _nounted on

the fiFhe Slil%f%lr%ﬁ G dhe HysreaRsasy dhgrt 413gnd the shait

extending in the vertical direction -so that these

BOSHE | ¥he NBeaONboANRS 28ranyrdeided avich thagpehbens| 33, 34,

of the first rotary disc 21. As is the case with 15
&g&@ | si iated

arr %b@gw{P %lfés@%hatfli% E@ io %%%Eé?ﬁt@.@@&y@s%@ t

regu ar interval S al ong the perlp eral

AR, o B0 ) ot 350, 3, By T8 ESabo, py, e

the pulley 39 adapted to rotate independently of the
Dolbogst 334, 34 FAFAEIGR 9F ither SPEERLR) REURDEATBAT Box 25
the bearing 37- The shaft 24 is inserted into the :

be arrargemift t dd &cs bkt sh2ft @f4 dfetheafibek RB-ary disc 21 via
provided with the pulley 38. The shaft 29 and the

L %@;@ PPN Hdre]! NrP STOEhal 8H st hueesnsegh%e first
2002-248448/ 2003- 200579 -41 via the open belt 4

$HARH et it 1% Rehon é sf%v"—“@eae{:ﬁggau%nd%@ by

wheel 41 serving to keep the belt 40 under tension.
The apeew 3t as the direction in which the shaft 24 rotates.

- The positive motion cams 23 overlie the first bases 31
of the respective folding plates 22 and are mounted on the first
futary disc 21 by means of shafts 36 extending in the vertical
directicon =0 that these positive motion cams 23 may be rotated
independently of the first rotary disc 21. As is the case with
the folding plates 22, the positive motion cams 23 are arranged
at regﬁlar intervals along the peripheral zone 21a of the.first
rmtarf dise 21.

The first rotary disc 21 is provided around its bearing
37 with the pulley 39 adapted to rt;:tate independently of the
shaft 24. ‘This pulley 39 is rotatably mounted on the bearing
37. The shaft 24 is inserted into the bearing 37. The shaft
29 of the gear box 25 is provided with the pulley 38. The shaft

29 and the pulley 39 are cperatively associated with each octher
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of the respect ive po s it ive not ion cans 23 are
provided wi-th the 5 pulleys 42. The shaft 36 is
operatively associated with the pulley 39 by nmeans of

a belt 43 "Ided by the pulleys 39, 42.

specifically, the belt 43 extends fromt H@%éﬁ"@?@@ﬁzmm

to one of the pulleys 42 associated with one of the
positive notion cans 10 23 and further extends, via
the gui de wheel 26, to the pdlitey 42 associated with

the adj acent positive notion cam23. Rotation of the
shafthepopes helkh4fi guidediby the palicys 1H Sfe Patvesn the
39- Rotation of the pulley 39 i5 t-ra-nsmttc~-d via

SELePas a4d tige thiel Ehafios 8heek idhemusiddd ehmpginde wheel
cans .23. 15 Rotation of the shafts 36 causes these

«{)Psé L %% %éﬁa'ﬁlez%el)%o 4oLak r' EeﬁsﬂbﬁeCtTﬁé‘ shafts 36

Toat an-arrow X3) oppose the direction

L ndi cated by, the arraw he first
& Sresnesiedtins b e 1P TN 22 Fen Hrcaded Sith the
tension by the quide wheels 26. 20 Each of the
polbey® $¥ate s 2 2 has apair of 1 inks 5 7 nounted
on p-roximal end zones 32c of the guide arns 32, a rod

58 commestpthrd @d He bbekatideandaasptnabdl wity the gpulley
rear end zone 58b (en'd zone) of the rod 58 and

B I DSOS AT I e e e g e
RS EBARY 6015l S kB om o
of the guide arns 32. The |links 57 are nnunted on
sﬂn@f];tl_xglm‘.s 42 associated with one of the positive motion cams
23 and further extends, via the guide wheel 26, to the pulley
42 associated with the adjacent positive motion cam 23.
Rotation of the shaft 29 is transmitted via the belt 40 to the
pulley 39. Rotation of the pulley 29 is transmitted via the
belt 43 to the shafts 36 of the positive motion cams 23.
Rotation of the shafts 36 causes these positive motion cams 23
to rotate in a direction {(indicated by an arrow X3} oppesed to
the direction (indicated by the arrow X2} in which the first
rotary disc 21 rotates. The_ belt 43 is maintained under tension
by the guide wheels 26.

Each of the folding plates 22 has apair of 1inks 57 mounted
on proximal end zones .32-:: of the quide arms 32, a rod 58 connected

to the links 57 and a pin 59 lying in a rear end zone S8b (end

zone) of the rod 58 and extending in the vertical direction.
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provided in the proximl end zones 32c of the guide
arns 32 and 5 on shafts 61 lying in a front end zone
58a of the rod 58. The guide arns 32 have the

proxi ml end zones 32c nmounted on the fi

by neans of pivot pins 62. The positive g@ﬁi@%@%@ﬁéﬁ%gﬂﬂﬁTg
respectively have eccentri'c cam grooves 63. The cam
groove 53 includes a depressed zone 10 63a lying in

t he peripheral zone of the f-i%¥st rotary disc 21 and
slo down toward the shaft_ 36 of the cam 23 .and

Bhe AuPke 5% Bne R e DI RNPBRIAE 8 A SRR A ek ect Son

of the positive notion cam 23. The pin 59 is slidably
b Sehe &d ristt potheyodisc dlodvrencthe Ipfacimalf erigkgones 3Z2c of
positive notion cans 23 nakes one rotation (360

Héaahs?aé apgut IS oMk aXirpkd N5t hsraeﬁ.bﬁheéal ofOhafts 60
of the flrst rotary disc 21 while these positive

I b h
5%%*53?@&% AL < mirH T e Forke 2 b stiqe g 32 and
the first rotary disc 21 about 20 its cwn axis.

Fotshatns & dydngodntd rank iedd eans 2Bafbdie ToRepPE. The

own axes causes the pins 59 to nove along the cam
Gl DO¥ esrmd B Aathudhateb preavised e zodesS532¢onnonted on the
forward and backward in the cross direction. Myvenent

ﬁiré % 9853 P8t Ohians andp 2A0R4RARY4512003- 2005 79

ward causes the dlstal ends 32b of the guide

ar rrB to be @%&ggl e I | %%Sc%ggve%%t h8%&Yeccentric

frome means

Cam grooves 63. The cam groove 63 includes a depressed zone
63a lying in the peripheral zone of the first rotary disc 21
and sloping down toward the shaft 36 of the cam 23 and a circular
zone 63b extending along a peribheral edge of the positive
motion cam 23. The pin 59 is slidably inserted into the cam
groove &3.

Each of these positive motion cams 23 makes one rotaticon
{360° rotation) about its own axis in the peripheral zone 2la
of the first rotary disc 21 while these positive motion cams
23 revolve about the axis of the first rotary disc 21 during
one rotation (360° rotation) of the first rotary disc 21 about
its own axis. Rotation of the positiﬁe motion cams 23 arcund
their own axes causes the pins 59 to move along the cam grooves
63 and thereby causes the rods 58 to move forward and backward

in the cross direction. Movement of the rods 58 forward and
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The crotch region 72 of the diaper structure 70 is
fol ded and tucked by such apparatus 20 illustrated in
Fig. 9 in a manner as follows: The di aper structure

70 having the crotch region 72 folded a f
75 extending in the machine direction ié%?&%ﬁ&ﬁbgmsm
conveyed forward in its machine direction (indicated

by the arrow XI) by the conveyor nechanism The di aper
10 structure 70 with the fird#-and second wai st

regions 71, 73 opposed (o but sggced agart_ rom ea%h
kagieyayd causes,thedistal el detsPiiH ﬁ'ﬁgf{‘?eWe ¢ to be
gets near to the first rotary disc 21. The first
repextedliv oy riemr dicatinag gt swag Mo eaeh odmer iy means
speed of the diaper structure 70 in the direction 15

SPrEgsPPdificsio the direction in which the diaper
structure 70 is conveyed (indicated by the arrow X2). .

In the,apparatus_ 20.for i ucki t-Gh

regi oﬁ%l?epgtr Céu?%%lélgrgsj glﬁ-dco@d? %ge%o ﬁ%ﬁ%ﬁt@glif Old_Ed _
progressively nove fromthe |eg-holes 74 |ying_on

anf Fuskeadn PuthaaR RS &6 bl uareated 1 % in pfanner
machi ne direction into the diaper structure 70 as the

&g ol ovweyi ofh@2dbépehesdinapanrs i dniag7ehgetsohebrregion
to the peripheral zone 2la of the first rotary disc

24 s AR 81608t he 10U DT 578x0End D8y HirRRAE SAEHERHE Fl:tion
gets 2002-248448/2003-200579 -44 near to an inmagi nary

l i S di . shaf 24.0f th i .
Form B oy, EDRIECE e Beffiafle dfeqhhbd (ipaicated

side edges 32a_of the guide arnms 32 havi ng noved into,
lﬁﬁetapapﬁrw X1l) by the conveyeor mechanism. The diaper

structure 70 wit.h the first a;nd'seccmd waist regions 71, 73
opposed to but spaced apart from each other {(i.e., in a partly
opened state) progressively gets near to the first rotary disc
21. The first rotary disc 21 is rotating in sync with the
rumning speed of the diaper structure 70 in the direction
corresponding to the direction in which the diaper structure
70 is conveyed (indicated by the arrcw X2).

In the apparatus 20 for folding and tucking crotch regions,
the guide arms 32 of the felding plates 22 progressively move
from the leg-holes 74 lying on both sides of the crotch region
72 as viewed in the machine direction into the diaper structure
70 as the croteh region 72 of the diaper structure 70 gets near
to the peripheral zone 2la of the first rotary disc 21.

' As the crotch region 72 of the diaper structure 70 gets



structure 70 cone in contact with the crotch region 72
fromits 5 outer side and the guide arns 32 sw ng

inward so that the distal ends 32h of the respective
guide arnms 32 may get close to each oth [

way, the. opposite side edges 32a of the 3&?%2%?@%’%‘3[}5?9
are pressed against the transversely apposite |atera

zones 72a of the crotch region 72 extending in the
vicinity of 10- the fold 75 -$b-as to conpress these

| ateral zones 72a of the crotc on
RO (BRSSO §r S TBITLG X BB PRAES 24 Of the

| ateral zones 72a are tucked |nto.the.diaper _ _
&t rafc motergOdisa 2helrappér aross Zhifart il dthg apgosite side
tucking crotch regions, 15 the guide arns 32

IR €554 VoF Ye P Vg D kaerhsl 3P msving e Uint Tt Hali aper
di aper structure 70 and swing so that the distal ends

32b b d h .
e R R R R S S R
peri pheral zone 2la_  of the first rotary disc 21.

Th
kpesiser god fihe J0iARATRE 3¢ FWRNe oM@ %3|%Wt7§heedlstal

thus fol ded and tucked progressively noves away from
ks f32ts ofr bherpeshackive uerte Aomsha?2 maw g=tf olwarpdto each
in the machine direction. in the diaper structure 70

HaNePY the teliat Ghy! e8heroppo2 el - 4320328088 70he quide
- 45- folded alongythe foI%FES extending in the machi ne

§Lbgctd A phAEsChd Ll £S0IAN T2ohs RS OnbbAbLYCL ffteral

on 0] tension exerte

structure 7 0, so the latera
zones 72a of the crotch region 72 extending in the v:.c:.m.ty of

the fold 75 20 as to compress these lateral zcones 72a of the
crotch region 72 into the contigquous diaper structure 70, and
thereby the lateral zones 72a are tucked into the diaper

structure 70.

In the apparatus 20 for folding and tucking crotch regicons,
the quide arms 32 progressively move backward so as o draw out
of the diaper structure 70 and swing so that the distal ends
32b may be spaced from sach other as the crt:ttch region 72 of
the diaper structure 70 moves away from the peripheral zone 21a
of the first rotary disc 21. The diaper structure 70 having
the crotch region 72 thus folded and tucked progressively moves
away from the first rotary discs 21 and further moves forward
in the machine directicn.

in the diaper structure 70 having the crotch reqgion 72



10

15

20

zones 72a of the crotch region 72 can be easily tucked

and, in 5 addition,-the diaper structure 70 can be
conveyed forward in the nmachine direction with the

crotch region 72 reliably retained in a

After the lateral zones 72a of the crotc%&#%%ﬁ%ﬁ§$@b§QMETg
have been tucked inward, the first and second wai st
regions 71, 73 10 which have been opposed to each

ot her but spaced apart fronréach other are now

conpletely put flat tggether and then .the first nd .
Kt kg Fhe FOLAedS: GRLEROTE B, i eltie fifection,
heat-sealing lines 76 extending in the cross .

thig esicitoh rEghcn [eatsssubshgntiahty Foee|rem affection of
m ddl e of each | eg-opening 74 as viewed in' 15 the

JRChEAS i BhlBai AN GpoATHdexbapGiAtIctsad he, fdd sheamteral
second waist regions 71, 73 in the cross direction.

zc%ﬁse%%]n&vmgt;%%ﬂ aig ; g §5c904 q%gaga&gse%kaaom, in

I Ng nes eac ending 1 n e Cro
direction between the heat-sealing |lines 76- These .
st IRR A s GLRRSKR SRIVEENSSS 70hEap] PS ComYe %@ﬁfbﬂﬁfﬂ in
wai st regions 71, 73 in the cross direction. The
tdont hgobise dixgetiom with ethe iradwh atemios hd? reliably
respective cutting lines 77 to obtain a plurality of
At i viirdual cudhianersedteshown in Fig. 1 which are
arranged side by side in the nmachine direction

2002- 243448(2003: 20097 545 7B 83008 A28k bn 72 have

fol di ng and INg Cro r egi ons ot ch

region 72 of the diaper _structure 70 to be .
es] JoRddr abhE SLFET RN SRPTEhREdSEnRRPACaRdT L, 73
further

which have been opposed o each other but spaced apart from each
other are now completely put flat together and then the first
and second webs are joined together by means of two heat—sealimj
lines 76 extending in the cross direction. These heat-sealing
lines 76 lie in the middle of each leg-opening 74 as viewed in
the machine direction so as to extend across the first and second
waist regions 71, 73 in the cress direction. Subseguently, the
first and second webs are cut along cutting lines 77 each
extending in the cross direction between the heat-sealing lines
76. These cutting lines 77 extend across the first and second
waist regions 71, 73 in the cross direction. The contiguous
diaper structure 70 is cut along the respective cutting lines
77 to obtain 2 plurality cf the individual diapers 1 shown in

Fig. 1 which are arranged side by side in the machine direction.
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allows the crotch region 72 to be reliably fol ded and
tucked 5 Inward since the guide ar 32 are pressed
agai nst the lateral zone s 7 2 a of the crotch region

7 0 to conpress these lateral zones 72a.,}Ji
di aper structure 70. While the positive ﬁ@%’gg&%gﬁg%@msw
are used in the apparatus 2 O illustrated In Fiqu re

S for the purpose of sw ngin 10 the distal ends 32b
of the guide arnms 32, it iS'g%ssible t o adopt

sol enoids for the pu se_of swinging the distal ends.,
398 o i ePEArABuS # 153 EPRATHE SHALHCRISG SEOFF B Saions
cores of the respective solenoids may be noved apart

41 Xeove ddeh cociteh egdminng2 efiethei dbapenssBrucsours 19 to be
get nearer to each other and the Mving 15 iron cores

Snt L EPPL Gindv 2apRHEROfEEde@ arlke thickeghlinivar@omwddiurther
with each other to swing the guide azTRO 32 so as to

%ﬁltem?sf\'\%g f rz_‘%@c‘f?la%g(lgﬂer}'? éosbgckeﬁ%%%r ft.{)l\]lécgédfﬁd tucked

-perviau~s cont 1 nuou s

(corresponding to the |iquld-pe-rvious topsheet 2

Herand SeacectRE FHHR Pr‘i@%g?’g ? HRERhEIsrnst fhe'Takeran
hydrophilic fibrous nonwoven fabric, a hydrophobic

£one o U2 anontbear dtally reghani7fgto goppress thesg leteral zones
perfora tion s and a f ine |ly per forated pla st ic f

$2dMntd S i dde-dtBlethore tHe. | i qui d-i npervi ous
conti nuous second 2002-248448/ 200- 3- 200579 -47- web

Co RN Pt B LTI T g e 10 e
Iyocophoble 1 Prous,, 8aiuoxen (a0 G, ABLEALIEDLS Bl ging
the distal ends 32b of the guide arms 32, it is possible to adopt
solenoids for the purpose of swinging the distal ends 32a. of
the guide arms 32. In this case, moving iron cores of the
respective solencids may be moved apart from each other to swing
the guide arms 32 so as to get nearer to each other and the moving
iran cores of the respective solencids may be brought in contact
with each other to swing the guide arms 32 s0 as to get away
from each other.

A stockmaterial for the ligquid-pervicus continuous first
weh {corresponding to the liquid-pervious topsheet 2) may be
selected from the group consisting of a hydrophilic fibrous
nonwoven fabric, a hydrophobic fibrous nonwoven fabric having

aplurality of perforations and a finely perforated plastic £ilm.

A& stock material for the liquid-impervious continuous second
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film a conposite nonwoven fabric conprising two 03:
nore -1 ayers 5 O hYdrophobi c fibrous nonwoven fabric
pl aced one upon another and a conposite sheet

conpri sing a hydrophobic fibrous nonwve f abr
a breathabl e but Liquid-inpervious p|astéhﬂ%?ﬁ&ﬁﬂﬁﬁﬂﬂ%2ﬂﬂ5?9

| am nat ed upon each other. A nonwoven fabric nmay be
selected fromthe group 10 consisting of those
obt ai ned by spun |ace-, needt®& punch-, nelt bl own-, _

ermal _bond- .,.spu chem cal boad- and

o R Rea BB BecEhe A e s TRskasRas: 3) may
fabric nay be selected fromthe grouP cOnsist-ing of

bsorgrered faom thg geenp congidtpaly efi @ dylheahdtihe Fsbrous

core-and-sheath type 15 conjugated fibers and

nenwevhy- sebeitypa beephubabhee Bhﬂeﬂ.iqﬁﬁ.d-m rviocus plastic
pol yet hyl ene/ pol ypr opyl ene and pol yethylene/polyes gr.

%Eﬁe%gggg)?%gﬁté IIIE,o| yme &%%g:t | c%mgﬁﬁ- EJam%’n EUPE e layers
fI| er-absorbent ol ymer _particles and
iknaiaic BIRRERE Rohveten fahict pLgedoms axsadanether

a deS|red thi ckness. Preferably, the core 4 i s
2pfita FPRPYS tbe shaptwbombr ising @ bydeophobsc sientowrtinbnwoven

as tissue paper or a hydrophili-c nonwoven fabric in
fabdéc andpaeveriathadle M 4 {HOMOBipdrdidit Padfis £ilm
hape and/ or to prevent fa I I|ng of f

18898a€é§4&§£308§cﬁV§€ﬁ of the polyner particles.

Pol ymer particles may e selected fromthe group

consisting of sta - based, c | | ul ose-based and
synt h% £ 8915%:1\; %B £ig &ﬁ sselected from the group

consisting of those obtained by spun lace—-, needle punch-—, melt
blewn-, thermal bond-, spun bond-, chemical bond- and
air—-through-processes. Component fihers of nonwoven fabric
may be seiected from the group consisting of polyclefine-,
polyester- and polyamide-based fibers, core-and-sheath type
conjugated fibers and side-by-side type conjugated fibers of
polyethylena/polypropylene and polyethylene/polyester.

The core 4 is a mixture of fluff pulp and super-absorbent
polymer particles or a mixture of fluff pulp, super-absorbent
p-olymer particles and thermoplastic synthetic resin fibers
compressed to a desired thickness., Preferably, the core 4 is
entirely covered with a liquid-pervious sheet such as tissue
paper or a hydrophilic nonwoven fabrie in order to prevent the

core 4 from getting out of shape and/or to prevent falling off
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Wth the apparatus and the nethod for folding and
tucking 5 crotch regions of disposable diaper, the
folding plates are wutilized to fold and tuck the
crotch region in the contiguous diaper structure
conveyed in the machine direction into tR8IZ-E4RANOBI00570
di aper structure. Such apparatus allows the crotch
regions of the diaper structure to be continuously and
rapidly 10 folded and tucke#inward. Wth the
PR AEA ' ' .t he guide arnms of the respective
fol di nfgéﬁrféﬁgiﬁ?‘%%ﬁé@%ﬁva EP fatiliast alavehes selected
fggﬂﬂ@?d t% smﬁgg back and forth in the machine

T ectT S -necngtrbitnaafstnechrbased, agal Nflodd\%ased ang
opposite lateral zones of 15 the crotch region to

S¥BRPPESS phlymerabasell papescigto the diaper
structure and thereby to ensure that the crotch region

Compr ooyt aBaHEERS S BhE ool k¥ FPTLe apmetucicing
R AL JhaSE ol feoB e I Tove 100 LN 20 e
wPrEt St 20afind Buek Die cmpttoreh oa0t ANEBY. SR sous
dfthﬂeilrét‘ \bﬁgst’qu&r:ég;mgrg;etﬁag{ig; ﬂ;iﬁg;ngw d+e bl a.des.. Nie

2002- 248448/ 2003- 200579 4 . .further 16l iably tidkddte the
Tearon ol coa and TuaksH bR TRH Rt e  one sharaoton

[
refilkils 68 @ﬁap&r structure to be continucusly and rapidly

folded and tucked inward.

With the apparatus in which the guide arms of the
respective folding plates respectively have their distal ends
adapted to swing back and forth in the machine directJ;.on, the
gulde arms are pressed against the opposite lateral zoneg of
the crotch region to cornpresé these latéral zones into the
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 foliding plate swing so that the lateral
zones of the crotch region may be held between the guide arms

and the guide blades. TIn this way, the crotch region can be
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feeding of inconpatibility as the-crotch region is
properly 5 received by the wearer's crotch region as-

the diaper is put on the wearer's body and, even if

the crotch region is squeezed by the we :

region, it is not likely that the crotchabﬁéé%%@éﬁﬁg%@mﬁ?g
be irregularly folded and/or the core mght be forned
with a plurality of irregular creases, and therefore

10 there is no anxiety that -tthe bodily di scharge

absorbing capacity .in_the crotch region m ght
- Huitdsor %&ékkﬁthQWﬁQS%ﬂﬂﬂﬁgi is free fromthe

i nconveni ence that the wearer' s toes and/or heels

'm ght Weth sthekiodividuhat efiaperoieving ibe erotch region

region as the wearer's |legs are guided through 15 the

51 i el tapfethey the cgaridiad eghbolesrép @dbetidnces no

di aper on the wearer's body, and therefore the diaper

301, 0 o B 04054 B e300 hoicn 4 propersy

backwar d progressively so as_.to draw out . of _said .
xpepired i ERE ¥R a%e’ 5F FROG hegdgoRs Jdit ARRFS L8nput on

the peripheral zone of said first rotary disc. 5 2.
b weapenta bofdyr ahd,diemgnand thekéngtch atediorgomueezed
according to Caim1, wherein said guide arns can

BE RS fdhYer s¥iAhRAL kedldnf, 01t B Aot al TkdBERNAR the crotch
Irection so that distal ends of said guide arns

L& e@éﬁﬁiﬁh@% ne@f&p%ﬁf??id}é thzhuae‘é?yar{d;%? £ C'l:o‘itdi‘%ht be
an eref n sai d opposite “side edges of said guide
arms progressively get near. to each other as sa

iy a plurality of irregular creases, and therefore
there is no anxiety that the bodily discharge absorbing capacity
in the crotch region might be deteriorated.

With this diaper is free from the inconvenience that the
wearer's toes and/or heels might get stuck on the lateral zones
of the crotch region as the wearer's legs are guided through
the waist-hole and then through the leg-holes to put the diaper

on the wearer's body, and therefore the diaper can be smocthly

put cn the wearer's body.



10

15

20

nove forward so as to go to the inside of said diaper
structure and progressively get away from each ot her
as said guide arns nove backward so as to draw out of

sai d diaper structure. 15 3. The apparat5@9%§Qﬁ4%%%ﬂbggﬂﬂ5?9

and tucking crotch regions according to

wherein; said folding mechanismincludes a plurality
of positive notion cans arranged at regular intervals
in said circunferential diréttion along the

er | heral ne of said,20 fjrst rotar i sc and
B RtLh Reiyarid BECABEaRYVedYto B hedfigns out

of shaft§ extending in said thickness direction of
cfapaidi dpapest utuchere guciFadid saicgchokes hgn pyelt® aways from
I'i nks mounted on proximal it 2002-248448/2003-200579 _

theCperGphetrall Mohel ofABaARP Fidlsts riodarkoladiseg and
tucking crotch regions of disposable. diapers
conprising: 5 a conveyor nechani sm conveyi ng
contiguous diaper structure having a plurality of

crotch regi ons arra ed at ular intervals in

Zrachi & gﬁ’t’@’éﬁ ‘:b‘T Lﬁ%‘i‘%‘yg ofnglj teckigHq C§€$8Hd regions
wai st regions Iylng on both sides of said crotch
acsgitglisigasovCéadn iLn whersin shidonovle ginmgEmirepeatedly
sai'd 10 machine direction and |ying contiguous one to

s ebcknNasdi tortrchi Baidi Maehiae andeatpbh’ &b idnatOdistal
| eg- hol es each forned

ends of said guide arms repeatedly get near £o and get away from
each other and wherein said opposite side edges of said guide
arms progressively get near to each other as said guide arms

move forward so as to go to the inside of said diaper structure

and progressively get away from each other as said guide arms

move backward sc as to draw cut of said diaper structure.

3. The apparatus for folding and tucking crotch regions
according to Claim 1 or 2, wherein:

said felding mechanism includes a plurality of positive
motion cams arranged at regqular intervals in said
circumferential direction along the peripheral zone of said
first rotary disc and rotatably mounted on said first rotary
disc by means of shafts extending in said thickness direction
of said diaper structure;

each of said folding plates has links mounted on proximal
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bet ween each pair of said crotch regions adjacent to
each other and arranged at regular intervals in the
machi ne direction wherein, in a course of conveyance,
said contiguous diaper 15 structure is f
fold in said crotch region so that sai dﬁbﬁﬁ&ﬁgﬁf%nizﬂﬂsw
second wai st regions are opposed to each other but
spaced apart from each other; .a fol ding mechani sm
serving to fold and tuck sai-dderotch region of said
conti guous di aper structure fromsaid | eg-holes 20
| ying on both sides of <aild &rotti® regi on toward an
i nside of said contiguous diaper structure; said
fol di ng mechanismincluding a first rotary disc
| ocated outside said fold in said crotch region as
Vi enedy R 2RRARAS 4 200:dind00Rd% ubiti 88 Er&E@S Sregions of
direction and adapted to rotate about an axis
Xt endi ina thickness. direction of said diaper
TRRAUES | HARERT (MBS whi ch sai d di aper
structure is conveyed and a plurality of foldin
pl at e arGFHENRIPHN HRFRARIFR CFQR‘%%X/“{H

SEUigups  diaper
peri pheral zone of said first rotary disc at regul ar

dtnharvates havingi acpifieadntyabfdicredchonegficea crfiargged at
rotary disc and adapted to get near to and get away

FEAM S0 +EAR ihednpRasheSai debtish, 'PEAMYadlity of first
rotates; each of said folding plates conprising a

ficrst b d. 1 . pai f i d d ]
20 FeT a2 B LPIng b AU IS Gl eroten

di sc and extending outward in a_radial i
regions as wviewed in a cress direction orthogonal to saild

machine directiﬂn.and lying contiguous cne to another in said
machine direction and a plurality of leg-holes each formed
between each pair of said crotch regions adjacent to each other
and arranged.at regular intervals in the machine direction
wherein, in a course of conveyance, said contiguous diaper
structure is folded aleong a fold in said cretch region so that
said first and sécond waist regions are opposed to each other
but spaced apart from each other;

a folding mechanism serving to fold and tuck said crotch
region of sald contiguous diaper structure from said leg-holes
lying on both Sides.ﬂf said crotch region toward an inside of
gsaid contigquous diaper structure;

said folding mechanism including a first rotary disc

located ocutside said fold in said crotch region as viewed in
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direction of said first rotary disc fromsaid
peri pheral zone of said first rotary disc; and said

"~ folding plates revolving around said axis of said 1.

first rotary disc as said first rotary disc rotates,

said guide arms noving forward progresseW&-345448£083-200579
side of said crotch region so as to go to the inside

of said diaper structure as said crotch region of

sai d di aper structure gets n&ar to said peripheral
Ség- ecof saia,fir t rotary disc so that opposite side

edgEs’® of *EETHIGhI A8h aRRRYed phesyetiasgaiatut an axis

transversely opposite side edges of said crotch
exkgneinexiemithd ckness diceatiygn off saiid ddhflef rPucture in
outside so as to conpress said opposite side edges
ai di petbiohnshdeh 0fh Sk CONihat QUSHERY

2002- 248448/ 2003- 200- 570 -53 ends of sard GurIavaregsand a
a ; ‘ ' | de ar b reaps O Said )
P g e s BRaPed i o srfcbira reeandisc
J._of asai d .diiaper. structure froman end of said z-od

Py Pn§=tds R 9Frspidaddrahemsitarynidisst mt sregular
_Slidably -inserted 5 into an eccentric Cam groove of
1EEFEVHLSi N ve chEUNSRreniyalsdj radcphonto £ W ikDELORE rotary
cans --cevolve about the axis of said f irst icotary
discarms shiptdd ites et abaryrd! A5’ dsL§

own axi s, ét'g:id positgtive not i onﬂgr%sgtana egag%eg&r%%%?i Fhoteh

ré$Ho0 as odRid Op) 2P 0HL,. ] wn_axis in the peripheral
zone of said first %ér%%gr@lsl 8%0%1??%' said first
r ot ar% ﬂi ?ﬁ makgi Ohae rotation (360u rotation) about
its C i §a1n oGy ReeRlates Gonpising endirst base and
a pair of guide arms arranged in said circumferential direction
of said first rotary disc and extending outward in a radial
direction of said first rotary disc from said peripheral zone

of said first rotary disc: and

said folding plates revolving around said axis of said

. first rotary disc as said first rotary disc rotates, said guide

arms moving forward progressively from a side of said crotch
region so as to go to the inside of said diaper structure as

sald crotch region of said diaper structure gets near to said

peripheral zone of said first rotary disc so that opposite side

e-:?lges of said guide arms are pressed against transversely
opposite side edges of said croteh region extending in .a
vicinity of said fold from cutside so as to compress said

opposite side edges into the inside of said contlguous diaper
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said cam grocrve causes said rod to nove forward and
back-ward in said cross direction and thereby causes .
said guide arms to swing so that said distal ends
t hereof repeatedly get near to 15 and get away from
eac: h other. 4. 7he . apparattis fO fQO 2ol 4nds 003-200579
tucking crotch regions aCCOrding to any one of ains

| through 3, wherein: said folding nechani = includes a
second rotary disc 20 |locat®d on a side OPPCSite to
ends Gbf 43St ~r6Qkary d-jsc ac-coss said diaper
struct uréﬂa Hag%a%%l%?l' t% o6t EpEnerbeddeansaxi guide arms b
.i.n_said thickness direction of said diaper ¥

mEXLLENGEN
st r%c‘?ﬁrgailﬁ ddnks @ndca i pini &xﬁéhﬁhngai*g‘ %aa%gr .
disi_%%:%c,turegi s conveyed and a 2002- 24844 | 2003 gFyickness
=5AL 5P Al Sadd diapemwdt ey b 3-8 unted _on said
second rotary disc along a per%@r%r?e?gn%fﬁalﬁar@d lying
asdgeont stdmirditSpadh ar _intervals in a
circunferential di rect%%%y%'}n S8 pdBohs slidably dingerted
inapdzadaplLga! get _near to and get away fromsaid
crotch 5 rg&&gﬁ gglmsHFH’DgEcQﬁdSﬂdldapgnsdtiﬁerﬁbegsg; cams
said auxiliary plates conprises a second base ¢

Het | ‘Ck%%sgaid

eachsof |
and 3P &I IF IR o6 lbhadess areangad of
fijg%{ectti@on of .said diaper structure and exten
Wt nyhds aindas adiial £idighesh| of. said first rotary
di sc fromthe peripheral zone {igpgf i Fotates aseung its
%.bl ades have distal ends

ovmtlicaeid n sedi d QUi
iy cPEm%iﬁid%-ﬂg Aion 4P Pakesonnef reakdibhr $550°

tapered outward 1 n sa
rD'HE‘H' . - s d . ¥
M) Qbéﬁt fit Owil axis in the peripheral zone of said first

in u L - .
said cross direction and thereby causes said quide arms to
swin i i
9 so that said distal ends thereof repeatedly get near to

and get away from each other.

4. The. apparatus for folding and tucking crotch regions
according to any ocne of Claims i through 3, wherain:

said folding mechanism inciudes a second rotary disc
located on a side Opposite to said first rotary disc across said
diaper structure and adapted to rotate arcund an axis extending
in said thickness direction of said diaper structure in said

direction i ich said di
cn 1n which sajd diaper structure is conveyed and a
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said auxiliary plates revol ve about said axis of said
second rotary disc as said second rotary disc rotates,
said 15 guide bl ades nove forward progressively so as

to go into the inside of said diaper str r
a clearance defined between said first gﬁ@ﬂg&%ﬁ@bﬁgfbmﬂg
wai st regions in synchronization wth said guide arns

as said crotch region of said diaper structure gets
near to a clearance defined-B&tween said first 20 and

second, rotary discs and sinultaneously sajd guide arns .
POVEALY i 6 Aot B BLaErP RArIEt ge s 32 fedthagotely dise
bl ades so that said transversely opposite |latera

abmes o fexdiptheradt ebneegf ovaid sadreidl riocamwedisgi at reqular
gui de antis and said gui de bl ades and t hereby

20020248448 20D AN Arked i rabe i8Rl S GoNld B8eUsd rotary

di aper structure and then said guide bl ades

rogressi vel a [ i ape r
SLESFRT AR STUBY 1600159l BRCRBY Lo £018 croncn
fromsaid clearance_defined between said first and

Eedba a9t 8 id fpeednd sratamn Aigm kLS br f ol di ng
and tucking crotch regions according to any one of

d ai needch mifosghd 4unildeeimplates aoppimesus skceret base and
structure conprises a |liquid-pervious continuous

& igasﬂr Wehgu fdb iBitkictd BRGGEYIgRHS i 6 W iduduskIRedivebtion of
ID and a plurality of |iquid-absorbent cores

[ b Ld i . .
e S L T TR

further into said first and secqnd %aist regions.
direction of said first rotary disc from the peripheral zone

of said first rotary disc in which said gquide blades have distal
ends tapered outward in said radial direction szsaid first
rotary disc; and

said auxiliary plates reveolve about said axis of said
second rotary disc as said second rotary disc reotates, said
quide blades move forward progressively so as te go into the
ingide of said diaper structure through a clearance defined
between said first and second waist regions in synchronization
with said guide arms as said crotch reqgion of said diaper
structure gets near to a clearance defined between said first
and second rotary discs and simu]_.tane;msly sald guide arms move
intc a clearance defined between said guide blades so that said
transversely opposite lateral zones of said crotch region are

held between said guide arms and said guide blades and thereby
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15 6. The nmethod fax- folding and tucking crotch

regions conprising the steps of: conveying a :

conti nuous di aper structure having a plurality of

crotch regions arranged at regular intervals in a

machine direction, a plurality of first 2¥E-384988003-200579
wai st 0 regions lying on both sides of said crotch

regions as viewed in a cross direction orthogonal to

sai d machi ne direction and “¥ei ng conti nuous one to
tankedeantids S b o ine direction and a plurality of
| eg- hol es for negﬁ%g%'e’lﬁ %]a%melbﬁpruﬁfluyaiamtthEﬁ%aid quide

b20AL: 48/ 2003-200579 -56- regions adjacent to each
SiRes %ﬁ’%"’?ﬁ‘;&h’&éa Rt PEgHI Zron asddlaper @k fure as saig

c%n}gedi rect%on while folding said diaper structurée
TR ¢f said diapep segier,sQ said first
and second waist regions are oppogi tetgjté%%bﬁtwaé’p said
clganande defdaed Beh@Een S d i.ng..and tucking said
crotch region of said %ont%%‘%t anpﬁ?cevgmtmar discs.
5 into said diaper structure fromsaid |eg-openings
| ying on both sides of said crotch region toward an
5 I NS ‘iifneog sai d _contiguous di aper structure; wherein
the stéep E’PaFatHﬁndf%cleIbiMm@ﬂmctwﬁﬁngo@_-ﬂ,{agg T
acf%a;'i(:ﬁst t|rtg]tnary di sc | ocated transversely outside sarg-ons
NEx e ding tnesaifd cringh 1 eghpR vi ewed in, .
uggn |'n\§'ﬁﬁir%m said

said cross direction about an axis ex
structure in a

cophivkeess dhdmet i e Qfcr gl d ) ARs! _
direction in which saicd ugfaapgr SEPTCt ufle 135q‘émmiuus
corpin ' alit.y aof folding plates
B Egrétmréﬁ P Jfa 11¥;[u1d-mperv%.n?.15 contimious second web

10 . .
and a plurality of liquid-absorbent cores interposed between

said £i ' .
first and second webs and extending in said cross direction
o . R
Ver crotch region further inte said first ang Second waist

LEgLons.

i35 6. The method for folding ang tucking erotch regions
comprising the steps of:

conveying a continuous diapér Structure having a

plurality of crotch regions arranged at regular intervals ip

a machine directicn, a Plurality of firgt and second wais*t-;

20 regions lying on both sides of said crot;:h regions as viewed

in a ¢ross direction orthogonal to said machine direction and

being continucus cne to ancther in said machine direction and

a plurality of leg-holes Tormed between each pair of said eratch
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[5 arranged on said first rotary disc in a periphera
zone of said first rotary disc at regular intervals
in acircunferential direction of said first rotary

di sc get near to and get away from said reai on
as said first rotary disc rotates; each 3§&£é%g48m%UEEMET9

folding plates conprising a first base and 20 a pair
of guide arns arranged in said circunferentia

dlrectlon of said first rotdaPy disc and extending
rotary

e t@@rd 3?1 g t|on of said first

Hohs %ﬂ??ﬁ%“ﬁ SREh gthes and grragpgdmty §'Fg%@5r1y1tervals
di sc; and 2002-248. 448/ 2003- 200579 - 5.7 revol ving
iqnieaitiorachineg| direchbouwhsidie feldd ngf saai didpesstructure
rotary disc as said first rotary disc rotates, noving

Sairtdy agio e iar 85id reicth PEQIER T ’eﬁﬁhi sfdﬂﬁ‘fir%‘td&n@fsecond
said crotch region so that said guide arms go into

Wdigd Qég?gngf%ts%‘i IRE £ @ 1l E%Lr?é& aﬁ%ﬁal d. Croéé:t‘? other;

regi on sal er struct ure

perip%& zone of said first rotary disc so that
oppos i gAd fuckingsq i grodshgesion ofpaid sgntinuous

agai nst transversely opposite side edges of said
pEgrERuUrext &ngPngsaida diaper t \stofuctaink f drdm  said

fromoutside so as to 10 conpress sai d opposite side

legigepeningst heihgsotleaih sdidds @Q%é%%ﬁrﬂﬁzﬁglaﬂ towargd
structure, and novi ng said guide arns backwar d

ag;gagggar@aw ¥ai¥0 bl gidhd aghg, 9&%%“%0“‘ of
per structure®as sal rotc régron‘gets away
from wple er I hgg.:g}g c:u’:o Il":lnlgmgaalndd L{ztr:itln%ofnacrf/ucgelss :(é‘otating
a first rotary disc located transversely outside said fold
extending in said crotch region as viewed in said cross
directien about an axis extending in a thickness direction of
said diaper structure in a direction in which said diaper
structure is conveyed and making a plurality of folding plates
arranged on said first rotary disc in Ia peripheral zone of said
first rotary disc at reqular intervals in a circumferential
direction of said first rotary disc get near to and get away
from said croteh region as said first rotary disc rotates;
each of said folding plates comprising a first base and
a pair of gquide arms arranged in said circumferential direction
of said first rotary disc and extending outward in a radial

direction of said first rotary disc from the peripheral zone

of said first rotary disc; and
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15 7. The nmethod according to any one of Clains 1

through 6 including sw nging said guide arns back and
forth repeatedly in said nachine direction so that

di stal ends of said guide arnms repeatedl et near to

and get away from each other and maki ng @éﬂgaﬁwgﬂm}?ﬂﬂﬂg
opposite side edges of said. guide arns get near to

each other progressively as said guide arns nove

forward so as to go to the-Fhside of said diaper

structure and get .a from each other progressively

as said G Al WA efo ahout sald axis of said
2002- 248448/ 2003- 200579 -58 draw out of said diaper
Histcrarary glismas matibfiust ortiany dbsChraitmtesy mdving said
wherein the step of folding and tucking includes

gudiced iangnsA fulrwedld It dYreRRSHGINE £ronR QL Y said crotch

arranged at regular intervals i'n said circunferenti

ieds j . [ ral .zqone,of said, first, .
RS ARG R SRS G T Be e Al ataper
g&%p% of shafts extending in said thickness direction
SofF UESF S PE BRI KT S Iine efchase diakeY gitdiunfure gets
pl ates having |inks mounted on proximl ends of said
ngardecaths periphevahmestce e ft sasdi figat deotMFPHABE so that
nmeans of said links and a pin extending in said

opboelnes $1dd rRRid=0bOfsSa dysl FPEANRE " HEL UEEEEEQH‘ AFainst

end of said rod lying aside of said first base In

.tﬁﬁhﬁ%%@leiypiapﬁésﬁ{édﬂé/ei 0386LC9%¢  caid crotch region

extending in a viciqity of said fold frﬁm outside so as to
compress said opposite side edges into the inside of s=aid
contiguous diaper structure, and moving said guide arms
backward progressively so that said guide arms draw out of said
diaper structure as said crotch region gets away from the

peripheral zone of said first rotary disc.

7. The method according tﬁ any one of Claims 1 through 6
including swinging said quide arms back and forth repeatedly
in said machine direction so that distal ends of'.said guide arms
repeatedly get near to and get away from each nthér and making
said opposite side edges of said guide arms get near to each
other progressively as saiﬁ guide_ arms move forward so as to
go to the inside of said diaper structure and get away from each

other progressively as said guide arms move backward s as to
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15 into an eccentric cam groove of said positive
notion cant; . revolving said positive canms about
said axis of said first rotary disc as said first

rotary disc rotates around its own axi S’%Of}%%%%@g%ﬂm'?mﬂg

said positive notion cans once (360 rotat
its owmn axis in the peripheral zone of said first
rotary 20 disc while said first rotary disc nakes one
rotation {360 rotation) abodf-its own axis, and

Vi ng_.sai in,along said _cam groove which causes
%%“ﬁ Y4 ?g %%Jv% #Joq’ omélﬂif:tb‘érégmr d in said cross
direction and thereby causes said guide arns to
2002- 248448{2003- 200579 -59- swing so that said distal
ends thereof repeatedly get near to and get away from
fach ateemethod kecmidiod; aecQnaing 6t rany WRer&in the step
Claims 6 though 8, 5 wherein: the step of folding and

9 I .

e e M r G o B PN L Y of mostve
n%%;r{)sr? sai.d_di aper strpcture and dz%ptedtorotate_ .
atound an“SRi s ARGy 7 s&'ie(?uﬁﬁ ckmbRECHYI LRt i dp saild
of said 1.0 diaper structure in said direction in
ShTpnEanen tdhalp aHi regian @lorhd-hen@siphatak @dne of said
auxiliary plates nounted on said second rotary disc
fongretpeyiqimr andzanenioéd Sal shsequngt rotary dissChgtmeans
regular intervals in a circunferential direction of

AR 2386086 R4 BRY i $Ri08ER el cgﬂ%n:q‘.rlad% g\ﬁ'aé{aicr] UWaper
said 15 crotch region as sald second rotary discC
gt%%t%sr;e;

each of =said folding plates having links mounted on
proximal ends of said guide arms, a rod connected to said guide
arms by means of said links and a pin extending in said thickness
direction of said diaper structure from an end of said rod lying
aside of said first base in which said pin is'slidably inserted
into an eccentric cam groove of said positive motion cam;

revolving said positive cams about said axis of said first
rotary disc as said first rotary dise rotates arcund its own
axis, rotating said positive motion cams once {360° rotation)

about its own axis in the peripheral zone of said first rotary

disc while said first rotary disc makes one rotation (360°

rotation) about its own axis, and moving said pin along said
cam groove which causes said rod to move forward and baclkward

in said creoss direction and thereby causes said guide arms to
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each of said auxiliary plates conprising a second base
and a pair of guide blades arranged in said thickness
direction of said diaper structure and extendi ng

outward in said radial direction of Saj9?¢%%%hﬁ§@@§%&MB?9

disc fromthe peripheral zone 20 of said

di sc in which said guide blades have distal ends
tapered outward in said radial direction of said first
rotary disc; and revoIV|ng satd aUX|I|ary pl at es about

the axis of said_20 4 0579

RS FOUEBEL A LA P SR b AP L AR RS L oPBRARRLY S8F rear o
gui de bl ades nove forward progressively so as to go to

drmt gathewdndime cacgniak-hdiaper structure through a

cl earance defined between said first and second wai st
regions in synchronization 5 with said guide arns as

said crotch region of said diaper structure gets near

0 a gleara e fd 8 [ i TaTo MESTETeTeToTo
§rot ar )Sﬂhc? §nceg: andeasf-‘i rrue"‘l%l %\ﬁ%ﬁﬁé gﬁf &5 rrssﬁerm ve _gh 8s
into a clearance defined between said gui de. bl ades so
Whereldys d transversely opposite lateral zones of said
crotch region are 10 hel d between said guide arns and

sai d diicdestdmdet Snddingrebyl tugsied imcdusisisd conveying a
conti guous diaper structure and then said guide

fdadas aResEse VodetedVRy d roias aighbolaerto said first
structure as said crotch region of said diaper

et-ta\l;lf\é;e %ri%c;ggéfoég\@aui % %%rdst%géﬁég C&ﬁl&j %Hf%%%d to rotate

n-sai Irst and nd rotary discs

around an axis extending in said thickness direction of said -
diaper structure in said direction in which said diaper
structure and making a plurality of auxiliary plates mounted
on said second rotary disc along a peripheral zone of said second
rotary disc at regular intervals in a circumferential direction
of said second rotary disc get near to and draw away from said
crotch region as said second rotary disc rotates;

.each of said auxiliary plates comriéing a se;c:rnd base
and a pair of guide blades arranged in said thickness direction
of sald diaper structure and extending outward in said radial
direction of said first rotary disc from the peripheral zone
of said first rotary disc in which said quide blades have distal
ends tapered outward in said radial direction of said first
rotar.y disc; and

revolving said auxiliary plates about the axis of said
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10. The nmethod for folding and tucking crotch regions
according to any one of Clainms 6 through 9, wherein
said continuous diaper structure conprises a

| i qui d-pervious continuous first web, asnns 200579
[ i qui d-inpervious continuous second web §5D5%5MQ&QGU3

plurality of Iiquid-absorbent cores interposed between
said first and second webs and extending in said cross
direction over crotch regio®further into said first

n n i r egi L . -
saac%nile?:%t%x%ra dsltsc aesg soari%i second rotary disc rotates, said

guide blades move forward progressively so as to go to into the
inside of said diaper structure through a clearance defined
between said first and second ﬁaist regions in synchronization
with said guide arms as said crotch region of said diaper
structure gets near to a clearance.defined between said first
and second rotary discs and simultaneonsly sald quide arms move
inte a clearance defined between said guide blades so that said
transversely opposite lateral zones of said crotch region are
held between said guide arms and said guide blades and thereby
tucked into said contiguous diaper structure and then said guide
blades progressively get away from said diaper structure as said
crﬁtch region of said diaper structure gets away from sald

clearance defined between said first and second rotary discs.

10. The method for folding and tucking c¢rotch regions
according to any cone of Claims & through 9, wherein said
continuous diaper structure comprises a liguid-pervious
continuous first web, a liquid-impervious continuous second web
and a plurality cof liguid-absorbent cores interposed between
said first and second webs and extending in said ¢ross direction
over crotch region further into said first and second waist

regions.



