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n FEB 2007 -1 SPECI FI1 CAT |1 ON APPARATUS AND
METHOD FOR FOLDI NG AND TUCKI NG DI SPOSABLE DI APERS | N
THEIR CROTCH REG ONS 5 TECHNI CAL FI ELD OF THE

I NVENTI ON The present invention relates to an

apparatus and a nethod for folding and tucklng’“‘“’Eq FER 2007
di sposabl e diapers in their crotch regions inward as

a contiguous diaper structure is fed in a 10 nmachi ne
directi on. RELATED ART Vari-dus processes for making
pul | -on diapers are well_ known (for exanple from

Japanese Lai d- opeF Paterlt EagpCi Batli 6n© ¥5 Publi cati ons
Nos. 1993-31135A, 1993-31136A and 1993-42180A). A

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

steps @lpph@hFB9aRD ﬁﬁtﬂﬁbﬁuﬁéﬁ #@mm; %Nmeﬂvekm a
|'i qui d- pervious continuous first web and

| ongi ¢ udhiy %P%#Ecﬁ?%%ﬁ%wﬁei@%d%ﬂ@%ﬁ%@ﬁ -

each other and |iquid-absorbent cores which are
i nterposed between the webs so as to be aligned in
the longitudinal 5 FEB 2997. -2

TECHNICAYL FIELD OF THE INVENTION

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

machine direction.

RELATED ART

Various processes for making pull-on diapers are well
known (for example, from Japanese Laid-Open Patent Application
Publications Nos. 1993-31135A, 1993-31136A and 1993-42180A4).
A typical example of the well-known processes will be described
below.

This typical process comprises the steps of forming a
continuous laminate including a liquid-pervious continuous
first web and a liquid-impervious continuous second web which
run in a longitudinal direction of these webs and are overlaid
each other and liquid-absorbent cores which are interposed

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

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

the webs with the second web inside, joining the

| am nates overlaid each other in a heat-sealing Iin%

extending in the transverse direction 5 of thefweb8 07

bet ween each pair of the |iquid-absorbent cores

adj acent to each other, cutting out the |am nate al ong

respective first cutting |li-aes each bei ng convex

toward the |ongitudinal direction to formleg-holes
diarettfigraldiy thet wehg at heedammadinécatveng , séecbdang uragihghe

l'ines each extending in the 10 transverse direction of

1dhsaebs1behveerbRachididan ebntle 1hrabrsead ks VDES the
adj acent to each other to obtain a plurality of

i ndi vi dual, pul,l -on_di apers. The .pul.l -on_di aper
sefei M GRS ong P aPecEle T s e Sh RS Fang Oeher
_Wwai st region, a _rear waist region and a crotch region,
i@ headefiond 1adnalse- Fotendimy dfd theparpnover eg- forestion
In the case of the diaper nmade by the process as has
o xeip lvisbd bwdieererteseh bedrabavehet hegheg-disdesbapen-ores
laterally wth respect to the waist-hole which opens

a#i%c%}gbv%ﬁt iCaln  divheet i tot?%%tltjéﬁ%gogitapﬁ{e as i 8Wed along

ove wth the wai s broadened wth the

hands.. | n oth ds, the waist:hole i t of
C TSR 1 g C oL N TPBGSRET B aRE CHEVEF oreferd the

region lies inmediately below the waist-hole. with
lengitwiigper direetigaarer fermoeg-drolvsergdcbmalpy cutting

agai nst transversely opposite 5 FEB 2007 -3
the laminate along second cutting lines each extending in the
transverse direction of the webs between each pair of the
heat-sealing lines adjacent to each other to obtain a plurality
of individual pull-on diapers. The pull-on diaper made by such
a conventional proc‘ess is composed of a front waist region, a
rear waist region and a crotch region so to define a waist-hole
and a pair of leg-holes.

In the case of the diaper made by the process as has
exemplarily been described above, the leg-holes open laterally
with respect to the waist-hole which opens in the vertical
direction of the diaper 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 immediately below the waist-hole. With such diaper, the

wearer 's toes or heels come up against transversely opposite
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side edges of the crotch region as the wearer's |egs

are let through the waist-hole and the | eg-hol es when

the diaper is put on the wearer' s body. In

consequence, a nuch time nmay be taken to put .t %EB N7

di aper on the wearer's body. 5 Fromthe other -+ °

vi ewpoi nt al so, such diaper of the prior art is

i nconveni ent due to the mninumw dth of the crotch

region wusually being |largeB-than that of the wearer's

crotch. Specifically, the crotch region of the diaper
sid gsidaey ofothe cppbplrrgIt@t &S ddichyepRernwBateyds sare let

crotch region creates a 10 di sconfortable feeling
tIRERIdIS thERe Ieariesle Eudtiier regehol e wizirpthd diegieanis put

may be irregular folded and/or formed with a

o L1 LSR5 ShEnsEares (15 010l e 0 08 Sher

As a result, a body discharge absqrbing function
L pEe e 10-ARRE Qe Ye8TREgPoROFE- apt to be

deteriorated and body di scharges may | eak beyond the
cr ot ctramegghenobthet hel aitapiert. allspe shch ki grotesstkegsrior
have exenpl arily been discl osed above includes neans

a0l sfilHRS RS AL €B #180M PR Rfm tABLHI APBhe AR ch region
therefore the di apers nmade by these processes are

uiaddy 20eagcompanied WiLh the.or gbl e, ag, Aaue Beef ooy
Yserd bed HBove 9%t *§%n ‘obj ect’ of “the "present -

invention is to provide the a%paratus and the_process
Spestifitadilyy &bspesabrl Wwasdt ©€f thetfbiper tGichulky to be

regi ons and thereby to solve the problens as r E B
p23Hrly received by the wearer’'s crotch region creates a
discomfortable feeling against the wearer. Furthermore, the
crotch region may be irreqular folded and/or formed with a
plurality of irregular creases as the crotch region of the
diaper is squeezed between the wearer's thighs. As a result,
a body discharge absorbing function expected to the crotch
region is apt to be deterjorated and body discharges may leak
beyond the crotch region of the diaper.

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

It is an object of the present invention is to provide

the apparatus and the process for folding disposable diapers

in their crotch regions and thereby to solve the problems as
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have been descri bed above. DI SCLOSURE OF THE
I NVENTI ON According to one aspect of the invention,
there is 5 provided an apparatus for folding and
tucki ng a contiguous diaper structure running;?nrggzmgf
machi ne direction, the contiguous diaper struc ur
including a plurality of crotch regions arranged at
regular intervals in the machine direction and a
plurality of first and second wai st regions |ying both
sides 10 of the crotch regions in a cross direction
have Nogomalesar itbesl armoisi-ne direction and having a
plurality of |eg-holes each formed between each pair
of the crotch regions adjacent to each other. The
apparatus conprises a conveyor nmechanismfolding the

i g§§§rlﬁﬁﬁﬁﬁ e along a fold in the crotch
D§§£@%%#§%%§g aﬁz he ?ﬁgt and second wai st regi ons
are oppositely spaced apart from each other and

conveAARSRFAIMS cot PGoGSRECAp?t Bheudpypetianyhéhere is
machi ne direction with the conti guous di aper

pabvUsddir &n keppafatwedfona foldimy amethantlsing ug keogttdeous
crotch region of the contiguous diaper structure into

d%%éef[' g%kgeteizef&ﬁﬂ%gcwai AMOVEL JHRPEE+ SbH UGHY Sof ¥ Afious

g-holes lying on both sides of the crotch
region, the foldi.n chani smincluyding _foldin .

A tos EETUBEBECt o Ve awdt P HAER Gy PEORE br BTEkPns
region of the contiguous diaper structure in the cross
agrargtd ¢ FERURY- interyWasynehridif Madhdmendiertaanngnd a

of the contiguous diaper
plurality of first and second waist regions lying both sides
of the crotch regions in a cross direction orthogonal to the
machine direction and having a plurality of leg-holes each
formed between each pair of the crotch regions adjacent to each
other. The apparatus comprises a conveyor mechanism folding
the contiguous diaper structure along a fold in the crotch
region so that the first and second waist regions are oppositely
spaced apart fromeach other and conveying the contiguous diaper
structure in the machine direction with the contiguous diaper
structure kept folded, a folding mechanism tucking the crotch
region of the contiguous diaper structure into the inside of
the contiguous diaper structure from the leg-holes lying on both
sides of the crotch region, the folding mechanism including

folding plates adapted to move toward and away from the crotch

region of the contiguous diaper structure in the cross direction
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structure in the machi ne direction, each of the
folding plates conprising a first base and a pair of
gui de arnms extending from the first base in the cross
direction and aligned in the machine 5 direction §@ﬂﬂ?
the guide arns noving into the inside of the =5 FEB 20U
conti guous di aper structure as the folding plate noves
toward the crotch region of the contiguous diaper
structure, and then the guibde arns catch opposite
si de edges of the crotch region in the vicinity of

in heyhehdohisatite witér winangleThehgpsardtigyous diaper
according to the present invention includes the

st akdavdadneshodiameine df tdcEash, efachher gHalEoadifg hdsates
a proximal end and a distal end, the proximal end is

. he. fi a Lot |
el ik SHe SR S har e g5s s v ERE pERGRHAY thom
ed%es of the _guide arnms get near to_each other as the .
thptdesirihase Abvide RTESEEILSSHLIGURR diigper st Hhemadine

and get away fromeach other as the guide arns
diwtatandn f raord tthee contdeguons dbapey istoutharensidy dhehe
fol ding nmechanismincludes a first rotary disc 20

cateedhd Qihpkat 8+ ALOURE: &y aKbSESXAMING U m8ves toward
vertical direction, a plurality of the folding plates

are _arranged.in eripheral zone_of the first rotar

e SEOIET BEUHEP AnEaPVATS AR ShOUAPEH THRIEOR By ohen
means of an axis extending in the vertical -5 FEB 2U 7

the giidec s Satel QPavitd 1drpoandes IR descreheh region
fol di ng pl ates

in the vicinity of the fold from the outer side.

The apparatus according to the present invention includes
the following embodiments.
(1) Each of the guide arms has a proximal end and a distal
end, the proximal end is fixed to the first base and the distal
end repeatedly swing back and forth so that the opposite side
edges of the guide arms get near to each other as the guide arms
move into the contiquous diaper structure and get away from each
other as the guide arms retract from the contiguous diaper
structure.
(2) The folding mechanism includes a first rotary disc
adapted to rotate around an axis extending in a vertical
direction, a plurality of the folding plates are arranged in
a peripheral zone of the first rotary disc at regular intervals

and mounted thereon by means of an axis extending in the vertical
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rotate around the axis of the first rotary disc as the

first rotary disc rotates around its own axis and

each of the folding plates rotates around its own

axis by 360 while the first rotary 5 disc aroupd.its

own axis by 360 so that the direction to mhléF% FE%QM@?

guide arns are opposed is always the sane during

rotation of the folding plates and the pair of the

guide arnms noves in the crass direction into the

conti guous di aper structure to catch and press the
direttcion egi as 0d tdientopRiriogndushdi apes, thesfelidingepbates

the crotch region of the contiguous diaper structure

r@€iSe NEALSLS o d Re iRehkephgE aki zone-Rfarthaikbr sk £Réaf yrst
disc and noves in the cross direction apart fron1the

rGRt ERG pet e PRy P oh R har RRUFAF-Shnt: 5T R ing

first rotary disc. 1.5 (3) The foldlng nechanlsm
plactsidesateplaraind ytofowposkis by 3atvwiohlecbhe Hmsangeary
in the peripheral zone of the first rotary disc at

di@(g lﬂr%fudd‘&%é%ﬁbﬁ 2316 b xsghet Sergen, +aaddy mfctie to which
ding plates conprises |inks nmounted on the

tﬂéggﬂl@é a%ﬂgsaQ% (Bégans o 2dLbs nd od,reonNeehedrbLation

urde arns 20 and extendi ng
in the Crass dlrectlon a a pin xtendln t hrough an

OBrid' dird-BR% REAFEE AT t Eﬁ%’-”sP FphRG qHUeh &V PPYaF i

direction, the pinis slidably inserted into an
tlee cotss cimntﬂglrooué:mfthqw Copddiouove AbebPen shmvahdre to
each of the positive notion:, MER, 007 _7_ cans

cf@él@tﬁdap@éﬁﬁ the axbsclf réheohi 65t Lhet asyt dhyscudu@iaper
0]

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

(3) The folding mechanism includes a plurality of positive
motion cams arranged in the peripheral zone of the first rotary
disc at regular intervals and fixed thereon, each of the folding
plates comprises links mounted on the proximal ends of the guide
arms, a rod connected to the guide arms by means of the link
and extending in the cross direction and a pin extending through
an end zone of the rod and the first base in the vertical

direction, the pin is slidably inserted into an eccentric cam

groove of the positive motion cam and each of the positive motion



10

15

20

rotation of the first rotary disc and the pin noves
along the camgroove so that the rod noves back an 7
forth in the cross direction and the guide af-fs ASWAH%
back and forth in the nmachine 5 direction by neans of
the links and thereby the distal ends of the guide
arns repeatedly get near to and away from each ot her
(4) The folding nechanismincludes a plurality of
auxiliary plates |ocated sp-as to be opposed to the
folding plates and adapted to nove toward and away
cdmomdtesr atrontdeghenarpis tdie e ddmtsitguotisryi djpsr due to
structure between the first and second wai st regions
rSPROS %lfytﬁ@affgs@%ﬁalf)f Q%Qagﬂdoéﬂ'@r imMmoves along the
synchroni zation w th running of the contlguous di aper
structure in_the chi ne direct a
RTINS S 5PEE DR PR VS BAcha Haca Ehdi A i oSS
of gui de bl ades arranged side by side 15 in the
dieraticul adidrde pohdamdexsentd igckr aml e theldohbeasediine
in the cross direction, each of the guide blades has a

ditstadon epdndapered thewai gt hes tesgedi reed idaBtatthénds of
gui de arnms and the guide bl ades synchronously nove

tﬂé-]#u%]lhg ﬁé?é@e%%%@d‘ib(ag&{ nedly HStéHc??%Qg fpom pach other.

taneously the gu arms nmove I n Fearance
defined between the pajr qof the gui de bl ades so that
(4he &6t @ﬁlijéﬁgo‘ﬁe‘?%arﬁe?%l ipeleer ¢ rfél‘ﬁiﬂ]&é"ya?ffrsa%haw
the guide blades and thereby tucked into the inside
plaftashd crateidgsouss toaperoppoasst dre the folldingBplages and

adapted to move toward and away from the crotch region of the
contiguous diaper structure between thel first and second waist
regions oppositely spaced apart from each other in
synchronization with running of the contiguous diaper structure
in the machine direction, each of the auxiliary plates comprises
a second base and a pair of guide blades arranged side by side
in the vertical direction and extending from the second base
in the cross direction, each of the guide blades has a distal
end tapered toward the cross direction, the guide arms and the
guide blades synchronously move into the contiguous diaper
structure and simultaneously the guide arms move into a
clearance defined between the pair of the guide blades so that
the crotch region is held between the guide arms and the guide
blades and thereby tucked into the inside of the contiguous

diaper structure.
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(5) The folding nechanismincludes a second rotary
disc located so as to be opposed to the first rotary _
di sc and adapted to rotate around an axis extBnHdiRglily
in the vertical direction, a plurality of the
auxiliary plates are arranged in a peripheral 5. zone-----
of the second rotary disc at regular intervals and
nounted thereon by neans of an axis extending through
the second base in the verwi-cal direction so as to
rotate around the axis, the auxiliary plates rotate
(2 ourithe hEokdirsg oethansswondciodes ya diesonds ndigry disc
second rotary disc rotates around its own axis and 10

1838 PEot i€ tauxd ldpas el 8 e PR €AY dd Sn8WMHapted
axis by 3600 whilé the second rotary diSc rotates

aroynd its 0 axis by 360 .so that .the direction to .

G et g el Sitet AP 8 Gh st 118 arSage L Eraen.
during rotation of the auxiliary plate and each of

a @ﬂ@rggp-ﬁﬁ 9 shesawBvdanynPldees PSSR FEE] b d Pebiphrral

15 contiguous di aper structure between the first and

zSeE ofdt M@ issicondegbbasy al sichet aept b egtervals the mounted
conti guous di aper structure gets nearer to the first

tﬁé‘ﬁjec?'f? _(fagﬁg\eﬁﬁts a(5¥ éjﬁ sagﬁtgﬂéﬁﬁ% 'S{hdllcém ¢h@SSecond base

direction apart fromthe contiguo aper structure
.as.the contiguous diaper structure gets away .fromthe
148 VERELC26 Lo Th e §° i3 E8 EAEE) SRR LGS Glivds the
di aper structure conprises a I|iquid-pervious
awontingo s Atiassrokelle arpingdi the mpersyicdushecsacpPndoostary
second web and a plurality of |iquid-absorbent cores
digc REBtBO0Fecor®] rotary disc rotates around its own axis and
each of the auxiliary plates rotates around its own axis by 360°

while the second rotary disc rotates around its own axis by 360°

so that the direction to which the guide blades are opposed is
always the same during rotation of the auxiliary plate and each
of the guide blades moves in the cross direction into the
contiguous diaper structure betv}een the first and second waist
regions as the crotch region of the contiguous diaper structure
gets nearer to the first and second rotary discs and moves in
the cross direction apart from the contiguous diaper structure
as the contigquous diaper structure gets away from the first and
second rotary discs.

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

continuous second web and a plurality of liguid-absorbent cores
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each interposed between the first and second webs and
extending fromthe crotch region toward the first and
second wai st region in the cross direction. Actodriohgl’
to anot her aspect of the present invention, 5 there
is provided a nethod for folding and tucking a
contiguous diaper structure running in a machine
direction, the contiguous diaper structure including
a plurality of crotch regiefs arranged at regul ar
intervals in the machine direction and a plurality of
eddh $ntengoseddreiweErsthe djitertsang isggobct weks dasl epoteriding
the crotch regions in a cross direction orthogonal to
fﬁckhe £+ hEBEHh1eh ek ohi ©fvand thavi g8 apH@dddy wafist region
| eg- hol es each fornmed between each pair of the crotch
ons ad ent_.t.o each ot her. The nethod conprises
lr{ e%’es éofé: E\IC&_‘ ng ‘the contiguous diaper structure
al ong a foId in the crotch region so that the 15 first
and Fsding do PegtdEs sFeceppesi EREyPERERRY HpupRtion,
from each other by conveyer neans, -fol ding and
tHeeK il Bgptdiel dgd taahet iedifor 661 d ey amiti\gmioimg di @apetiguous
structure into the inside of the contiguous diaper
f‘%géicglﬂ“ﬁ ﬁf@rtd?ﬁun%glxli‘@ BSch ¥id 1 eB-POLA, 1HedeSnOfguous
e crotc regi on by folding neans. The f ofdlng nmeans
20 includes foldi,n Iates adapted to noye toward and
ALRREF 1 PHRTCTHe e BEAHOTEE! dh of Bt Rk BhnPTUd s ok apedons
structure in the cross direction in synchronization
amfartgedimii rgosflagrhéntesvalgubusthh apehiiser dérgrEipp and a
the machine direction. Each of ' 1i FEIl GUU -10
plurality of first and second waist regions lying both sides

of the crotch regions in a cross direction orthogonal to the
machine direction and having a plurality of leg-holes each
formed between each pair of the crotch regions adjacent to each
other. Themethod comprises the steps of folding the contiguous
diaper structure along a fold in the crotch region so that the
first and second waist regions are oppositely spaced apart from
each other by conveyer means, folding and tucking the crotch
region of the contiguous diaper structure into the inside of
the contiguous diaper structure from the leg-holes lying on both
sides of the crotch region by folding means. The folding means
includes folding plates adapted to move toward and away from
the crotch region of the contiguous diaper structure in the
cross direction in synchronization with running of the

contiguous diaper structure in the machine direction. Each of
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the folding plates conprises a first base and a pair

of guide arnms extending fromthe first base in the
cross direction and aligned in the machine QEIQQﬁyaﬁM
The guide arns nove into the inside of the-contiguous
di aper structure as the folding plate 5 noves toward

the crotch region of the contiguous diaper structure,
and then the guide arns catch opposite side edges of

the crotch region in the vigi-nity of the fold fromthe
outer side. The method according to the present .

thenferidiog phetedesomioisdwe of irehi apemisdipnpats. of puide

Each of the guide arns has a proxi mal end and a di stal

a9 exiRe RheXEpBh o fiigsfi kedet i the tirbst dasecaish and
the distal "end repeatedly swing back and forth so

that the osi te_side lges o Q4 I
alicgied 87 AR TrherS e i so o Y B E g e
~contiguous diaper structure and get away from each
ing e ofsthheqiiigaonsnglfReF AUCEYREL B2 1ehEPdteng plate
di aper structure. (8) The folding neans include a
mdidsSt torbady tes cocadiagt edetydonr atfat ehar ewnd iamoasi sliaper
extending in a vertical direction, a 20 plurality of

s’éxﬂﬁzﬁ{]\_ﬁ!%,i NG, P BAEES AL Sg @ EENG8E iAr_nPephbbietal sZ@edges
(0] t he

irst rotary disc at regular intervals and

nmounted  therean b ans .of. _an_axi s.extendi i n. the
o G CHPELR PRI n Sy EanT By A TRFO T (HemhgPg Boter
the folding plates rotate around the axis of the first
sydtary disc as the first rotary disc rotates around
its own axis and each of the folding plates rotates
ar ounithe method according to the present invention includes

the following embodiments.

(7) Fach of the guide arms has a proximal end and a distal
end, the proximal end is fixed to the first base and the distal
end re?eatedly swing back and forth so that the opposite side
edges of the guide arms get near to each other as the guide arms
move into the contiguous diaper structure and get away from each
other as the guide arms retract from the contiguous diaper
structure.

{(8) The folding means include a first rotary disc adapted to
rotate around an axis extending in a vertical direction, a
plurality of the folding plates are arranged in a peripheral
zone of the first rotary disc at regular intervals and mounted
thereon by means of an axis extending in the vertical direction

50 as to rotate around the axis, the folding plates rotate around
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its own axis by 360 while the first rotary disc

rotates around its own axis by 360 so that the

direction to which the guide 5 arns are oppossq E ~any

al ways the same during rotation of the foldifrty % tid

and the pair of the guide arnms noves in the cross

direction into the contiguous diaper structure to

catch and press the crotch region of the contiguous

di aper structure as the crot-ch region of the

conti guous di aper structure gets nearer 10 to the
tipenkpherfathe daesofratreyfdist asotrer ik scobady dogesrditrates

the cross direction apart fromthe conti guous di aper

aé&!i;&@&ué %wnaéxm Qreiaiidigee %‘h@f@]@c@in@b&éﬁéé‘ K®t8eks around
away fromthe peripheral zone of the first rotary

di sc, on, the aqther 9), The f I ng. mean nc
158 S &KEE PP 6 Boéﬂmﬂﬁﬁthé Yo rs bt & gaﬁewrmnd
t he peripheral zone of the first rotary disc
itsgmhaexﬁﬁtbyvaﬁé°&mdthEXedheh®iEQ¢EhEaGhlwﬁlﬁhethe guide
folding plates conprises |inks nounted on the

aBhOxiral ogpsbad iveapuhge tios Ban@ dwchepnngciteicbt aof the
the guide arnms by means of the link and extending in

f{ch? &%gﬁ_ﬁt lsr%‘&ﬁ lt%% g@% %ﬁ l?le %ﬁﬁ%%déﬁﬂs kRRUGH, %Pleaélross

ero ase I n the verti cal
dlrectlon the pinis slldabl inserted into

ATERETT A 1 TR G oe TS BERET FETHGERER taraigh and

each of the positive notion cans rotates around the
peass tfe thetEhrsegion arly thiescontiegeouFER apgg7strygture as
rotation of the fist rotary disc and the pin noves

£ 13 eRBtERG eGN GF ebver&a: tdittud Aeaped skpvesubagjetantearer
forth in the cross

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

(9) The folding means include a plurality of positive motion
cams arranged in the peripheral zone of the first rotary disc
at regular intervals and fixed thereon, each of the folding
plates comprises links mounted on the proximal end of the guide
arms, a rod connected to the guide arms by means of the link
and extending in the cross direction and a pin extending through
an end zone of the rod and the first base in the vertical
direction, the pin is slidably inserted into an eccentric cam

groove of the positive motion camand each of the positive motion

cams rotates around the axis of the first rotary disc due to
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direction and the guide arnms swing back and forth in

the machine direction by neans of the |inks and

thereby the distal ends of 5 the guide arnms repéatéd g7

get near to and away from each other. (10) The

fol ding neans include a plurality of auxiliary plates

| ocated so as to be opposed to the folding plates and

adapted to nove toward and away fromthe crotch

regi on of the contiguous diaper structure between the

first and second wai st regions 10 oppositely spaced
rapat tof reintdee f igttheotenysgnshram zdtd grnnwinbliesr ahomggthe

of the contiguous diaper structure in the machi ne

chinreas&%l,s@%tofthteheoaulﬁbdféarwacm ArRP FERRRr kAesha Cross
second base and a pair of guide bl ades arranged si de

de in Crass dlrectlo and_ ext ng f
aftethicn a0 e Bhace wot FELpR Rl ofd S S Rghadifine
gui de bl ades has a distal end tapered toward the
dereskion recmeans ehahpuldekarand Zherehy Hue delgiiaddesds of
synchronously nove into the conti guous diaper

tBé Iigldy erasdrepsddiddlangeusiaart e i deagr fforeseh dtiger.
a clearance defined between the pair of the guide

I i
e L e ey e
arns and t he gU|de bl ades and. t her.eb) ked int the
1EL8EER K51 o SRR AR SPaphe EriAAd i stee AhaadSpted

fol ding nmeans include a second rotary disc |ocated ~t
tB oGk toudrd endsavay Feooppus edotoh tiem ifdry ef thst gapytiguous

di sc and adapted to rotate around an axis extending
difipdhesvaidicad iRl ahe Fiplstr ahdt ¥econd waist regions
oppositely spaced apart from each other in synchronization with
running of the contiguous diaper structure in the machine
direction, each of the auxiliary plates comprises a second base
and a pair of guide blades arranged side by side in the cross
direction and extending from the second base in the cross
direction, each of the guide blades has a distal end tapered
toward the‘ cross direction, the guide arms and the guide blades
synchronously move into the contiguous diaper structure and
simultaneously the guide arms move into a clearance defined
between the pair of the guide blades so that the transversely
opposite side edge zones of the crotch region is held between
the gquide arms and the guide blades and thereby tucked into the

inside of the contiguous diaper structure.

(11) The folding means include a second rotary disc located



L

10

15

20

of the auxiliary plates are arranged in a periphera
zone of the second rotary disc at regular intervals g7
and nounted thereon 5 by neans of an axis exteénding’
t hrough the second base in the vertical direction so
as to rotate around the axis, the auxiliary plates
rotate around the axis of the second rotary disc as
the second rotary disc rotates around its own axis and
each of the auxiliary plates-rotates around its own
axis by 360 10 while the second rotary disc rotates
scaaotacbe bpponadaxi sheéf 1368 ramityhdi st hedddaetddno rotate
whi ch the gui de bl ades are opposed is - always the sane

ardHHd8n raeii%lt églaeﬁ&iﬁ@ € ndHid hieahY cBh Al B%AndLag %mﬂgw

the gui de bl ades noves in the cross direction into
onti quous.di ape tructure between the first and
ofg &0 AT AT 5 1 RET DS & TRE S o Bne BT PR BTt frene Of
contiguous diaper structure gets nearer to the first
thendeserd mptegvafysdisdcseanth novesrival staned ppyssed thereon
direction apart fromthe contiguous di aper structure

byl e8NkhONQUS Ehahelist rigloue® ghbSsenaydibase in the
between the first and second rotary discs. 20 BRI EF

vapr g PTLL G JHE DR N Eharl I RRETERECLLYE,  the
Vi éw show'ng an exanple of a pull-on diaper having
its crotch. region folded and tucked; 2 Uil d -14

aidiery; platpar FPEPES AR e PeiSpad pRranssfeaw rotary
showi ng the diaper of Fig. 1;

disc as the second rotary disc rotates around its own axis and

each of the auxiliary plates rotates around its own axis by 360°
while the secqnd rotary disc rotates around its own axis by 360°
so that the direction to which the guide blades are opposed is
always the same during rotation of the auxiliary plates and each
of the guide blades moves in the cross direction into the
contiguous diaper structure between the first and second waist
regions as the crotch region of the contiguous diaper structure
gets nearer to the first and second rotary discs and moves in
the cross direction apart from the contiguous diaper structure
as the contiguous diaper structure gets away from between the

first and second rotary discs.

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

pull-on diaper having its crotch region folded and tucked;
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Fig. 3 is an overhead view show ng the diaper of Fig.

1 from above the waist-hole; 5 Fig. 4 is an overhead
vi ew showi ng an exanple of the apparatus for_;o;gLnAﬂ?
and tucking the diaper in the crotch region:Figet5vY
is a side view corresponding to Fig. 4 show ng the
apparatus for folding and tucking the diaper in the
crotch 10 region; Fig. 6 is a partially cutaway

scal e-enl arged side view showing a part of Fig. 5;

Fig. 7 is an overhead view of first and second rotary
di scsFig.n2wis ehpartciont liygootswdy apperelstpagcp lae vasy simowing
el ectric notor 15 are not shown; Fig. 8 is a

156 ak £5,60} a5 gagh pverhead view of a folding plate and
an auxiliary plate; Fig. 9 is a scal e-enl arged

over ea ) 54 9h S, Bl Btk b8 80y

apparatus for folding and tucking the diaper in the
fxootarve dfiwaimtgholei s a side view corresponding

to Fig. 10 showwng F E. 2007 -15 the apparatus for

f ol digigy.andl 14ickh ngvéhieedd apeewi shddhitngr ot chixarfigp: 0B the
apparatus for folding and tucking the diaper in the crotch
region;

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

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

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

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

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

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

Fig. 11 is a side view corresponding to Fig. 10 showing
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Fig. 12 is a partially cutaway scal e-enl arged si de
view showing a part of Fig. 11; and 5 Fig. 13 is a
scal e-enl arged overhead vi ew of the f°|dingm.ﬁ:@§§ﬁmﬁ?
DESCRI PTI ON OF THE BEST MODE FOR WORKI NG OF =T =
I NVENTION Details in an apparatus and a process
according to the 10 present invention for folding
di sposabl e diapers in their crotch regions will be
more fully understood fromtshe description given
hereunder with reference to the acconpanyi ng
thiz apipagetubi for falsliamgpend ety whewlbiper tipptbalcrotch
pull -on 15 di sposabl e diaper 1 having its crotch
ré@gon 6 folded by an apparatus as will be described
|ater, Fig. 2 is a partially cutaway devel oped pl an

view_of t di_aper _1 .havin ront an rear. _waist . .

gl Gn s 127 0 S AETed (YT Bher AR A ghg Side view

transversely opposite side edge zones 9 thereof and
shpwing 4 Pag(s a#pw@r-hééd @Pew showi ng the diaper 1

fromabove a waist-hole 12. In Figs. 1 and 2, a

wai steiej.r ¢anf ereeptade-anl &cddd Rvies heladdy tab ed hyieafolding

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

pigggpated by an arrow L2, a longitudinal direction r r
LL, LUUL -16 is indicated by an arrow M and a

thigh-circunferential direction is indicated by an
arrow N (in Fig. 1 alone). The diaper 1 conprises a

I i qui d- pervi ous topsheet 2 ‘
DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INVENTION

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

Fig. 1 1s a perspective view of a typical pull-on
disposable diaper 1 having its crotch region 6 folded by an
apparatus as will be described 1atér, Fig. 2 is a partially
cutaway developed plan view of the diaper 1 having front and
rear waist regions 5, 7 disconnected from each other along
transversely opposite side edge zones 9 thereof and Fig. 3 is
an overhead view showimj the diaper 1 from above a waist-hole
12. In Figs. 1 and 2, a waist-circumferential direction is
indicated by an arrow L1 (in Fig. 1 alone), a transverse

direction is indicated by an arrow L2, a longitudinal direction
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(first web) facing the wearer's body, a
l'iquid-inpervious 5 backsheet 3 (second web) facing
away fromthe wearer's body and a |iquid-absoghgnffi 27
core 4 interposed between the top- and backsheets 2,
3 and attached to at | east one of these sheets .2, 3.
The diaper 1 is conposed of the front waist region 5
(first 10 or second wai st region 81, 83), the rear
wai st region 7 (first or second wai st region 81, 83)
and the crotch region 6 (crotch region 82) extending
ibendeentbidseanairstowiegndrst Bl glv-cifmmikmpdrial dEmection
| ongitudinally end zones 8 in the front and rear

1¥ai 581 ELAONS Bn Aredendi(ng eubs @eaheﬁeyt udi nal I'y
opposite 15 ends 4a of the core 4 in the

wai st-circunferential di.rectio t.r nsversely

oppostit T edde TORES SEo0f tHEHE BT vE i gEhest 2
regions 5, 7 extending outside transversely opposite
(Siget eﬁgleés fapiepy tthe ooraresr isn Ry 4 oagligdidaimpervious

direction, and transversely opposite side edge zones

bdfkéRedhs CEQEOHN keY)0NabinlesivbRettdn the Bedratnd b and
wearer's thighs extendi ng outside the side edges 4b

%ﬁ;ﬂﬁdc% ol t Bgr%h'tlg tlncl;:' WEEA ek RlendIfiREGN. and

core extends al nost enti rer over the crotc

ion 6 and _ further extends into the front a

bR sty ns Sy SCERBIER 5 20 Aqark IsPgpBheTe §hEets

side edge zones 9 in the respective waist regions are
2pvérlaid and joined together by nmeans of a plurality

of heat-sealing lines 11 arranged intermttently in

The diaper 1 is composed of the front waist region 5 (first

or second waist region 81, 83), the rear waist region 7 (first
or second waist region 81, 83) and the crotch region 6 (crotch
region 82) extending between these waist regions 5, 7. The
diapef 1 has longitudinally end zones 8 in the front and rear
waist regions 5, 7 extending outside longitudinally opposite
ends 4a of the core 4 in the waist-circumferential direction,
transversely opposite side edge zones 9 of the respective waist
regions 5, 7 extending outside transversely opposite side edges
4b of the core 4 in the longitudinal direction, and transversely
opposite side edge zones 10 in the crotch region 6 destined to
surround the wearer's thighs extending outside the side edges
4b of th.e core 4 in the thigh-circumferential direction. The
core 4 extends almost entirely over the crotch region 6 and

further extends into the front and rear waist regions 5, 7.
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the longitudinal direction. The diaper 1 is forned

wth a5 waist-hole 12 and a pair of leg-holes 13. In
the crotch region 6, the side edge zones 10 destlned
to formthe respective |eg-holes 13 describeld rLd £ 2601
substantially circular arcs which are convex inwardly
of the diaper 1. The diaper 1 has a transverse

di mension snmaller in the crotch region 6 than those in
the front 10 and rear wai sti7regions 5, 7 so as to have
a substantially hourglass-like planar shape in its
develtopede st aper Theteads znesigd avmepPovndete wiespective
band-1i ke elastically stretchable nenbers 14

waEe B AgnLN A LReoWeE B1 1 &1 At iR heRt E8hetdbl86) i¥hns of a
secure thereto, respectively, in a sfretched state.

he Si ed zones 10 desfjned to formth
o6t AR de8°% Fh o TpPgRdl FEGEBT BRI i
nenbers 15 secured thereto, respectively, in a
thet rlenhidthdsnatle dislegrgorhe &he doapsrBlang fomeedi gdth a
zones 9, 10, the top- and backsheets 2, 3 are overlaid

waaRd Hatier 1B tdrRnkl i i 0oeded.ogetdien 3. 20rAsha ttobeh s@efion
in Fig. 2, the diaper 1 is forned with a pair of

flrst 0 u S a [ f c -
’fo H%M%%|§%g$|%g§8%7ﬂs q %t§gggtg ?ééﬁoﬁi .q%% ective
flrst folding guide lines 16 obliquely extend from a

legehol@s 2dnees5iobet REPSTREBLOUDN, CLEB G OITIFT dfi e 6re
to its one side edge 6b put aside toward the front
coavekxr eavandl gtofr ejectiarer 1. rBxpddbper]  hee asnapsverse
form a V-shape and the second fol ding guide lines 17
Qi@ 1R £MAE]l ¥ in the crotch region 6 than those in the front
and rear waist regions 5, 7 so as to have a substantially
hourglass-like planar shape in its developed state.

The end zones 8 are provided with band-like elastically
stretchable members 14 extending in the waist-—circumferential
direction secured thereto, respectively, in a stretched state.
The side edge zones 10 destined to form the leg-holes 13 are
provided with a plurality of elastic members 15 secured thereto,
respectively, in a stretched state. Along the end zones 8 and
the side zones 9, 10, the top- and backsheets 2, 3 are overlaid
and intermittently joined together.

As will be seen in Fig. 2, the diaper 1 is formed with
a pair of first folding guide lines 16 and a pair of second

folding guide lines 17 in the crotch region 6. The first folding

guide lines 16 obliquely extend from a central zone 6a of the
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extend fromthe central zone 6a of the crotch region 6
toits 5 other side edge 6b put aside toward the front
and rear waist regions 5 6 to forma V-shape. The
diaper 1 is folded at the side edges 10 in thescranchjiy
region 6 inward in the transverse direction of 'the
diaper 1 along the first and second fol ding guide
lines 16, 17 and tucked into 10 the inside of the
di aper 1. In the crotch regipn 6, a dinmension between
the side edges 10 is correspondingly reduced. Fol ding
cBdtch uekd eh theodiiapeond atdd helgs dd edgessifei owdned the
crotch region 6 into the inside of the diaper 1 result

fi»anttmg e ﬂ%ﬁ!éﬁ%éi&@‘é@f ge Pég@g@mblgﬁstdﬂgs +o form

di aper int 15 crotch region S substantially
corresponds to the dinension between.the sjde ed .

2 7651909 RPS Yy SSCPIC  GLAbTBI s ThRbcd ! ARECTINT IR LY
transverse dinmension in the crotch region 6

estbsd aftdmalthy centesporeiada ofotheverotetaltegianhanto its
the transverse di nension of the wearer's crotch. 20

otfher di aperedyd isls plitea¥eas ek oward alteh firdbntth@ner o¢8h waist
region 6 and therefore creates a disconfortable

f eel i ng. agai nst.- t 2 . Even when the diaper 1 is
r%%ﬁ%%%e ’ iﬁ E%efoclfr}rgtacﬁp%g% o 6 by the wearer's
crotch, there is no anxiety that the diaper ~'5

2007 T8a gl EPRFght! DE oI PagHE Ay T Ot dEi 0 Hdh EhEt GFoEh
region 6 or the core 4 mght be formed with a
regioale iywafd intdgut sansreaasediréotichiod vy dibpdy 1 along
di scharge absorbing capacity of the diaper 1 in
the first and second folding guide lines 16, 17 and tucked into
the inside of the diaper 1. In the crotch region 6, a dimension
between the side edges 10 is correspondingly reduced.
Folding and tucking the diaper 1 at the side edges 10 in
the crotch region 6 into the inside of the diaper 1 result in
that the minimum transverse dimension of the diaper 1 in the
crotch region 6 is substantially corresponds to the dimension
between the side edges 10. In thisway, it is possible to reduce
the minimum transverse dimension in the crotch region 6
substantially_ corresponding to or even smaller than the
transverse dimension of the wearer's crotch.
The diaper 1 fits the wearer's crotch in the crotch region
6 and therefore creates a discomfortable feeling against the

wearer. FEvenwhen the diaper 1 is squeezed in the crotch region

6 by the wearer's crotch, there is no anxiety that the diaper
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the crotch region 6 is not deteriorated and any
| eakage of body 5 discharges is reliably avoided. As
seen in Fig. 3, the waist-hole 12 and the bottons 13a
of the respective | eg-holes 13 are substanti al
aligned with one another in a vertical dlrecfﬁ%ﬁfB 2067
i.e., the bottons 13a of the leg-holes 13 lie
i mredi ately bel ow the wai st-hole 12. The 10 diaper 1
is free froman inconveni enge that the wearer's toes
and heel s cone up agai nst the side edges 10 of the

1 erighthbe dgireguléGray fdibiamdanertes clregsharegyilcet 6 tdhr bhghrore
the waist-hole 12 and the |eg-holes 13 when the

ﬂ:ﬂ?{ Hes RN he ¥e i@faﬁl@%’@f 1rHRefeher 8rebbetS 1n

kely that a nmuch time mdght be taken to 15 put

oL PO 15 T SLE DO B L8 I

fol ding and tucking the diapers in their crotch
thegirorchFregionitsia middevpenoratedspohdinvig aakamiegeffody
showi ng the apparatus 20 and Fig. 6 is a partially

dLstmeye 0 S el e-anharged gelde view showing a part of
Fig. 5 In Fig. 4, a machine direction is indicated

by an, arr.ow iﬂlqaf@tj a3°r€ wah 4161 110N 191 1 hogr %%ai:, Lookbe 34
nachlne I'r'ecC is’in |C§% J; an arrow ?
Fi . 5 and 6, a vertical dlrectlon (i.e.,..ar65 FEB

oH re?QeCt:ﬁVEk%%%shcawseéﬁ %eo?u%gf@dﬁt%agldauglaﬁaﬁ@rwmh

structure 80 folded along a |ongitudinal folding
ompliadethere i85y vartinthlcatieechyjocan iaerpwhe bbithingsl3a of

4, 5 and 6, illustration of the contiguous
the leg-holes 13 lie immediately below the waist-~hole 12. The
diaper 1 is free from an inconvenience that the wearer's toes
and heels comé up against the side edges 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 is an overhead view showing an example of the
apparatus 20 for folding and tucking the diapers in their crotch
region, Fig. 5 is a side view corresponding to Fig. 4 showing
the apparatus 20 and Fig. 6 1is a partially cutaway
scale-enlarged side view showing a part of Fig. 5. In Fig. 4,
a machine direction is indicated by an arrow X and a cross

direction orthogonal to the machine direction is indicated by

an arrow Y. In Figs. 5 and 6, a vertical direction (i.e., a
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di aper structure 80 is sinplified so that a first web
and a second 5 web can not be distinguished from each
ot her and, the core, the waist- circunferentia
el astic nenbers and the |eg-circunferential %S%é
menbers are not shown. The apparatus 20 has atc géwﬁ?
mechani sm (conveyor neans) serving to convey the
conti guous di aper structure 80 at 10 a constant speed
forward in a machine directppn indicated by an arrow
XI and a folding nechanism (fol di ng neans) serving to

+ 1 Db hetond i t-betdont b fwovsnii @pers st aper usteriB8fure Bhefolded
crotch regions 82. The contiguous diaper structure 80

aj(:CO A iSﬁﬂg‘tu&Jr_’néi Ot 19 iREY &b@&é GO igBYOUS :Lfdcfﬁ:tat‘é%bby an

respo ng to the “liquid perV|ous topsheet 2),

qui d- |nperv|ous c u econ .
XD P pORck HESt o+ o gt d-HIFERATE: BickeRegpntiguons
and a plurality of |iquid-absorbent cores
d{aper espontiing 8tlois shepl i ied savdwbhafiirssreyynd a second
i nt er posed between these first and 20 second webs and

walh laehed: tie at skeaghi 8ned drduhesen fdutsdr and, sgedrbre, the
webs. The conti guous di aper structure 80 has a

R A SN o0l png. B2 ( CORLRBOPRC) N0 kit 1S the

0 region ar rangéd regular 1ntervals in the

machine direction, a rF E B 2007 -21 plurality of
1$9T%%r%?%qr@r€@t%se]83ft(l€oﬂe@§’55ﬁd?ﬁ6 PBttWéO ont

wai st region 5 or the rear waist region 7) and second

wai stTher egppasaidds (20r hespendionyayet heedhragntsmal senveyor

region 5 or the
means) serving to convey the contiguous diaper structure 80 at
a constant speed forward in a machine direction indicated by
an arrow X1 and a folding mechanism (folding means) serving to
fold down the contigquous diaper structure 80 in the crotch
regions 82.

The contiguous diaper structure 80 comprises a
liquid—-pervious continuous first web (corresponding to the
liquid-pervious topsheet 2), a liguid-impervious continuous
second web (corresponding to the liquid-impervious backsheet
3) and a plurality of liquid-absorbent cores {corresponding to
the liquid-absorbent core 4) interposed between these first and
second webs and attached to at least one of these first and second
webs. The contiguous diaper structure 80 has a plurality of

crotch regions 82 (corresponding to the crotch region 6)

arranged at regular intervals in the machine direction, a
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rear wai st region 7) lying on both sides of the
respective crotch 5 regions 82 in the cross direction
and contiguous to one another, respectively, in the

machine direction, and a plurality of |eg-hol.
each formed between each pair of the crotch régfgﬁéﬁzmﬁ

82 adj acent to each other and arranged at regul ar
intervals in the machine direction. The | eg-holes 84
are formed by cutting 10 tim-first and second webs and
each of the |leg-holes 84 presents an elliptical shape

pllmanalngyi 0§ fiajsdrwaksts regivhe &Y ¢sorrdipendion toThee front
core |ies between each pair of the | eg-holes 84

weaBHtaGeNfi dr0 seagh+abhebadnga ext endgi Gver) tdiel second waist
substartially entire 15 crotch region 82 and further

ext end to the first C e 1

e it Pt GESTHPPREPT DT eI Mer OB R CeREoh ot the
web are overlaid and intermttently joined together

regtr vabst rgeiiophey AYipgan beih éaﬁﬁaﬁf Bag sREPERELEGEOtCh
Each of the |leg-holes 84 is provided along its

reRfldrher dln tRé czose didseot iidn anglosraliigypuefte@bastarether,
menbers (not shown) attached thereto in a stretched

resgltpo\” gﬂ fiy rnStt G MRS JETIQRE a8]p1L§%l§.rt% of

I"ong en zones 81a, 83a thereof W th
band Ilke el ast not own ttached

L esompl o5t St e PR VEF BRI T ACE Pe6 PG Tpions
and 2). In the contiguous diaper structure 80, the

82 eddameptbeo gacdyviptedr Anshgrirasaget #it s’*iet%ﬂé’égégtm fis in
wel | known | eak-barrier

the machine direction. The leg-holes 84 are formed by cutting

the first and second webs and each of the leg-holes 84 presents
an elliptical shape having its major axis in the cross
direction.

The core lies between each pair of the leg-holes 84
adjacent to each other and extends over the substantially entire
crotch region 82 and further extends into the first and second
waist regions 81, 83 in the cross direction. The first web and
the second web are overlaid and intermittently Jjoined together
at their peripheral portions outward beyond the core.

Each of jthe leg-holes 84 is provided along its peripheral
zone 84a with a plurality of elastic members (not shown)
attached thereto in a stretched state. The first and second
waist regions 81, 83 are provided along end zones 8la, 83a

thereof with band-like elastic members (not shown) attached
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sheets normally biased to rise above the first web.
The 5 contiguous di aper structure 80 nmay conprise the
| i qui d-i nmpervi ous continuous second web and a
plurality of absorbent panels placed on the inner
surface of the second web between the respectiyern 207
pairs of the adjacent |leg-holes 84. In this case,
each of the panels will conprise a |iquid-pervious 10
upper sheet, a liquid-inperyious |ower sheet and an
absorbent core interposed between these upper and
theweto sheed sstide-oah\ @yl NSckafisge. ctnasgs2) he
conti guous di aper structure 80 forward in the nachine

di r ecfﬁ é %nﬁ?%@g@ydkgﬁeraéf%%r@% Ll:'ﬂet B8re may be

course convey nc e contiguous di aper

structure 80 |s n the crotch on 8

PFOYHOES 2 16Fehid? %&t&ﬁ SREER RIS e?k perfier
the first and second waist regions 81, 83 may be

sbppbsi nelmas ppc bd agpdr ttof rohseashovet ibe. fikstglweint The
illustrated, the conveyor mechanism conprises a guide

cbtigh&s f olcqiiqueﬁ he lahrcegdi @ 82maRd acéfprise  the
plurallty of driving rolls adapted to rotate so as to

convey. the contiguous diape % ed§ 0
1%%%1 JCI‘HE)%I‘VlcaJ mtlnu agg %%(}S] rlgcyg E‘%)él:lgs c(l) g éi\@fgli@y of
structure 80 is folded by the guide rail, be
abopviesl RIS PRECEBIGR IthE HPROT ITiadesof sﬂ«}gﬁ ﬁ@gond web
2007 -23 The contiguous di aper structure 80 being
betwvey ethef pespedtiva gdicarachtine adijeeenitoleg-shalheleB4a In
predeterm ned tension exerted thereupon in the
AR AE dihest beNhd\dRle1NQil11l comprise a liquid-pervicus
upper sheet, a liquid-impervious lower sheet and an absorbent
core interposed between these upper and lower sheets.

The conveyor mechanism conveys the contiguous diaper
structure 80 forward in the machine direction indicated by the
arrow X1 and, in the course of conveyance, the contiguous diaper
structure 80 is folded in the crotch region 82 along a fold 85
extending in the machine direction so that the first and second
waist regions 81, 83 may be oppositely spaced apart from each
other. Though not illustrated, the conveyor mechanism
comprises a guide rail for folding the crotch region 82 and a
plurality of driving rolls adapted to rotate so as to convey
the contiguous diaper structure 80 forward in the machine

direction. The contiguous diaper structure 80 is folded by the

guide rail, being conveyed using the rotating driving rolls.
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conti guous di aper structure 80 in the crotch region 82
has been 5 folded along the fold 85, such tension acts
on the first and second waist regions 81, 83 but
substantially does not act on the crotch region 82.
The fol di ng mechani sm conprises a first rota&¥@d§§@g@@?
lying transversely outside the fold 85 of the

conti guous diaper 10 structure 80, six folding plates
22 nounted at regular interyals on the first rotary
disc 21 along its peripheral zone 2la and six

POSi tEe-HRt 1 QRoERBE a@3rHi-earens( Beihy ehvegkar torward
dISC 21 along its peripheral zone 2la sO as to be

ép%gofsgl ggﬁﬁcﬁ ﬁeflr%%df Igﬁﬁ%lfmFar éhSlon

44 | ocated on the outer side of the first rotar¥ dISC
exartRd odherREPEBNt IYudhe drapeinat AdEeatéoBo anfitterx the

auxiliary plates 45 nounted on the second rotary disc
cd iplangdi ipepesiplianale 20nNa 4ka.cidtcdhoglllohd2 has been

understood that the nunber of these plates 22, 45 are

fc%hﬁ&ec?%fﬂn%“%ﬂ'é!#oi@eﬁbf | 602G MUl St sf 85%{9@ P12 €%na

auxi[1Tary pfates 45 are exenplari
illustrated. The fi rotary sc 21, rotates around
sepPkie isy TeqLaRdI ty 67 Kb @%ﬁww&rmoeé Bytapct on
arrow X2 so that the 5 FEB 2061 -24 contiguous di aper
thst rartiate 1@@iion &@nveyed forward in the -machine

direction indicated by the arrow XI. Qutside the first
r ot armhedifst ddhg maeheniemnf@mzdj@bsa a0€ak-shoxoB8ry disc 21

adapted to

lying transversely outside the fold 85 of the contiguous diaper
structure 80, six folding plates 22 mounted at regular intervals
on the first rotary disc 21 along its peripheral zone 21a and
six positive motion cams 23 mounted on the first rotary disc
21 along its peripheral zbne 2la so as to be interposed between
the first rotary disc 21 and the réspective folding plates 22,
a second rotary disc 44 located on the outer side of the first
rotary disc 21 across the contiguous diaper structure 80 and
six auxiliary plates 45 mounted on the second rotary disc 44
along its peripheral zone 44a. It should be understood that
the number of these plates 22, 45 are not particularly specified
while six folding plates 21 and six auxiliary plates 45 are
exemplarily illustrated.

The first rotary disc 21 rotates around an axis 24

extending in a direction indicated by an arrow X2 so that the



10

15

20

transmt a driving force to the first rotary disc 21
and the 5 folding plates 22. The first rotary disc 21
is provided along its peripheral zone 2la with five

gui de wheel s 26 each lying between each pair of_t .
folding plates 22 adjacent to each other and-ﬁ%%%%ﬁ%i&ug
on the first rotary disc 21 by neans of an axis 27
extending in the vertical direction. These guide

wheel s 26 are 10 rotatabl e;j ndependently of the first
rotary disc 21. An axis 28 of the gear box 25 is

chat abihong! hYagdetverri¥tud 8hegks icorRiveid (fRtvasROW) - the
Wthin the gear box 25, there is provided a bevel

ear_(nat shown).via i ro i of . axi.g _28.
oAeRipe TR e By I e R o B el Birse
the gear box 25 in the vertical direction, an axis 30
rekesndihsc ddbwniBeref LonPTpeigedra perapsbey gheadapted to
vertical direction and a shaft 73. Each of the
thahehing HldtvsimP ficrcetbt eHeofitdhie fottaty disaRy dndcthe
21 by neans of an axis 31 extending in the vertica

ftagg% f;g]%a{% $9 asp 9 f%%sﬁ:_?_%%&?% griedopendentdn bt along

rotary disc ding plates 22 lie
.outside the fold 8 of .t he_conti guous .di aper :
180 et TR O cada i by heoer SEUS G g6 gagh Lying

arranged at regular intervals along the n5 FEB -25
bpevweghersah poireof ftheofolding pletepctZapgidieet 2o each other

SSmlarly to these folding plates 22, the positive
aRBlh@h B2 8har £iréf rarged aiseepuldr meaheryflan axis 27

al ong the peripheral zone 2la of
extending in the vertical direction. These guide wheels 26 are
rotatable independently of the first rotary disc 21.

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

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

of the contiguous diaper structure 80 as viewed in the cross

direction and arranged at regular intervals along the
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the first rotary disc 21. Line segnments extending from
the axis 5 24 of the first rotary disc 21 to each of
the axes 31 of the respective folding plates 22 are
at an angle of 600. Wth an arrangenent such that the
first rotary disc 21 is provided al ong its=ferfifhdidl
zone 21la wth three folding plates 22 at regqul ar
intervals, the line segnents extending from 10 the
axis 24 of the first rotary,disc 21 to each of the
axes 31 of the respective %olding plates 22 are at an

pPglige 081 12088, otihB 208 LRRYeTEAl ssuah thahiifely o

a
first rotary disc 21 is provided along its periphera
zone 2la with four fqldin | ates, . 22 at _regul ar

tfene, Satethinp Pths Clumihe At Sl g P T LTt Rangs 23 are
axis 24 of the first rotary disc 21 to each of the

aprarsdsS] aof reghbay depiecviale bbag tdieppar eshepahrzeng 24a of
angle of 90. The folding plates 22 are adapted to

tHDY¥e rkevesithandi avay .f r ommé RegaentsgausdirgPefom the axis
structure 80 as the first rotary disc 21 rotates.

C t fol di p S o) ' fi 0

2630 e oy PR Y 3 el et Al ket
first base 32 toward the contiguous diaper structure

regreqt e lebiag dgiledes @R, aTReaaxf8 20968 Phed§i-r st
rotary disc 21 and the axis 30 FEB 28~ul _26_of the
gear vhiodh 2 areapgemededswih hthpit [tdyes £34st35ptary disc 21
respectively. These axes 24, 30 are operatively

1 5505} Al aichly eashnetheherdy smansiaf wepanchebs &61ding
gui ded by the pulleys 34, 35. Rotation
plates 22 at regular intervals, the 1line segments extending from
the axis 24 of the first rotary disc 21 to each of the axes 31
of the respective folding plates 22 are at an angle of 120° and,
with an arrangement such that the first rotary disc 21 is
provided along its peripheral zoné 2la with four folding plates
22 at regular intervals, the line segments extending from the
axis 24 of the first rotar? disc 21 to each of the axes 31 of
the respective folding plates 22 are at an angle of 90°.
The folding plates 22 are adapted to move toward and away
from the cont_iguous diaper structure 80 as the first rotary disc
21 rotates. Each of the folding plates 22 comprises a first
base 32 and a pair of guide arms 33 extending from the first
base 32 toward the contiguous diaper structure 80 in the cross

direction.

The axis 24 of the first rotary disc 21 and the axis 30
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of the axis 30 of the gear box 25 is transmtted to

the axis 5 24 of the first rotary disc 21 via the open

bel t 36d Rotation of the axis 30 causes the first

rotary disc 21 to rotate in the sane directizo e

indicated by the arrow X2 as the direction % ?éﬁi%wi

the axis 24 rotates. The first rotary disc 21 is

provi ded around its bearing 10 37 with a pulley 39

adapted to rotate i ndependerg.ly of the axis 24. This

pulley 39 is rotatably nounted on a bearing 37. The
ofixhe b1 BoknSestegront.detihe trearl ey 334, Bhe wedpedgively.

of the gear box 25 is provided with a pulley 38. The
T@é(é% 2270 LRy aPHl bEyr 30 & 115357 %%%b@tl'a\&%BYW;@ﬁﬁoééa@ﬁ esther

eéach “ot’her via an open belt 40 gui ded by t he

bRgerRerl IR b b e TSR RY 487 8ar i g it ion

keep the belt 40 under tension. The axes 31 of the
of egpecpiiee 30 oifdithg peardso2Xhrie previsaédtadt ho the axis
pul l eys 41. The axes 31 and the pulley 39 are

2@&% ahievel ¥sassaciat edswi 2D wachhet been 10 tvida .bekstaBion
gui ded by the pulleys 39, 41. Mre specifically, the

43146005, LML A U L8Yardhig; 9necOidiia
th

%Eﬁﬁ 1§§ssog’|eastg}a one o t%l% ol gltngr pI zflatéls1 N

22 and further extends, V|a t he gui de wheel s to.
saifre e b Ancisp gl Py e SSSSEIG 6F Withdthection in

adj acent fol ding plate 22 Rotatlon of the axis 29 is
wh famsthe taexhivizd thecdgelst. 40 to the pulley 39.

Rotation of the pulley 39 is transmtted via the

The first rotary disc 21 is provided around its bearing
37 with a pulley 39 adapted to rotate independently of the axis
24. This pulley 39 is rotatably mounted on a bearing 37. The
axis 24 is inserted into the bearing 37. The axis 29 of the
gear box 25 is provided with a pulley 38. The axis 29 and the
pulley 39 are operatively associated with each other via an open
belt 40 guided by the pulleys 38, 39. Between the pulley 38
and the pulley 39, there are provided guide wheels 42 serving
to keep the belt 40 under tension. The axes 31 of the respective
folding plates 22 are provided with pulleys 41. The axes 31
and the pulley 39 are operatively associated with each other
via belt 43 guided by the pulleys 39, 41.
More specifically, the belt 43 extends from the pulley

39 to one of the pulleys 41 associated with one of the folding

plates 22 and further extends, via the guide wheels 26, to the
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belt 43 to the axes 31 of the folding plates 22.
Rotation of 5 the axes 31 causes these folding plates
22 to rotate in a direction indicated by an arrow X3

opposed to the direction indicated by the ary b
which the first rotary disc 21 rotates. In ﬁhgmggéﬁgg?w

of such rotation, the belt 43 is maintained under
tension by the guide wheels 26. 10 A pair of the guide
arnms 33 are arranged side liy-side in the machi ne
direction and have respective inner side edges 33a

puddpys edl t eseachabvefiewishd thes pedidcentdi §oddiendpless 22.
adapted to swing back and forth in the machi ne

RALEH Of. tkaChx0f dNas gubHSMaEBd33id THeapelt dpitd Ghe
the distal end 33b. The inner 15 side edges 33a

pos to_each. ot he re _spaced.apart .
oSs G adiar b OB d I A ear Jonls CHAN T ag kg2 e
8). The guide arns 33 rotate so that respective .
belits i@ tentle 3BEeFaid ofepbat Ealdivp i ates Lo Ay of
away from each other. The second rotary disc 44
tHeOt k@S AT ovddsan akesedBoldngxpeadeng2inta dotett am a
i ndi cated by an arrow X4 so that the contiguous

diﬂ}.ae%ﬁ.ﬁ?ens E%ﬁllﬂgclért:%ds %I:{Id sncapyeyedsf gruBEdsi b & direction

rection indicated by the arrow Xl. Qutside

. the second otary disc 44, there . js provjded a gear

AP 5SS 30071 Bgt PP ah ST ORI 21
force to the second rotary disc 44 and the auxiliary

rqfiadtess 45In Theeseoomger stfarsudl seodatien prihedeglt 43 1s
along its peripheral zone 44a with five guide wheels

m#fiht€aGled under tension by the guide wheels 26.

A pair of the guide arms 33 are arranged side by side in
t+he machine direction and have respective inner side edges 33a
opposed to each other and respeqtive distal ends 33b adapted
to swing back and forth in the machine direction. Each of the
guide armé 33 is taper down to the distal end 33b. The inner
side edges 33a opposed to each other are spaced apart from each
other gradually toward the distal ends 33b (See Fig. 8). The
guide arms 33 rotate so that resPéctive distal ends 33b may
repeatedly down near to and draw away from each other.

The second rotary disc 44 rotates around an axis 46
extending in a direction indicated by an arrow X4 so that the
contigquous diaper structure 80 is conveyed forward in the
machine direction indicated by the arrowX1l. Outside the second

rotary disc 44, there is provided a gear box 47 adapted to
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| yi ng between each pair of the auxiliary plates 45

adj acent to 5 each other and nounted on the second
rotary disc 44 by neans of an axis 49 extending in
the vertical direction. These guide wheels 48 are
rotatabl e i ndependently of the second rotary=&i SEB 447
The gear box 25 and the gear box 47 are coupled to
each 10 other by neans of a shaft 73. A rotationa
force is transmtted fromphe gear box 25 to the gear
box 47 by means of the shaft 73. Wthin the gear box

téhdnshhere drivihovidede acdbatel sgeand(notaryskiiwr) 4di and the
which a rotation of the shaft 73 is transmtted to an

agzxggiég%e%flf{e% g .up%rdsfeegﬁgt gstg r 40X 44 a0d.A0ided

endi ng downwar rom the gear box 47.
Each of the auxiliary plates 45 is, nounted o tge
ak@Rend-s RATARPEdiadc ZRRShHG IAehsh of 1 v HGE gheelS 48 each
extending in the vertical direction so as to be
1y bhattehbheenndepbnoein lof thetdecisdeanydplebeardp a@dgecgnt to
The auxiliary plates 45 lie outside the first 20 and

eS8 WhRifHd HRR}HNRSt 84 tB8 Sbcdhe anhoUads diuaB@rmeans

structure 80 and arranged at regular intervals al ong

of Ao BEG B B P it g Prsth T eaLeoa e Gp ¢ fybedaiae
second rotary disc 44 to each 00? -29 of the _axes 52
wapelhd 8 aEpactiarebdexindersnginitias o4 5-hg seqpndotatg @isc
of 60. Wth an arrangenment such that the second rotary
44isc 44

The gear box 25 and the gear box 47 are coupled to each
other by means of a shaft 73. A rotational force is transmitted
from the gear box 25 to the gear box 47 by means of the shaft
73. Within the gear box 47, there is provided a bevel gear (not
shown) via which a rotation of the shaft 73 is transmitted to
an axis 50 extending upward from the gear box 47 and an axis
51 extending downward from the gear box 47.

Each of the auxiliary plates 45 is mounted on the second
rotary disc 44 by means of an axis 52 extending in the vertical
direction so as to be rotatable independently of the second
rotary disc 44. The auxiliary plates 45 lie outside the first
and second waist regions 81, 83 of the contiguous diaper
structure 80 and arranged at regular intervals along the

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

extending from the axis 46 of the second rotary disc 44 to each
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Is provided along its peripheral zone 44a with three
auxiliary 5 plates 45 at regular intervals, the |ine
segnents extending fromthe axis 46 of the second
rotary disc 44 to each of the axes 52 of the_. rco 5017
respective auxiliary plates 45 are at an anglez%ftﬁbé
and, with an arrangenent such that the second rotary
disc 44 is provided along its peripheral zone 44a
with four auxiliary 10 pl atzes 45 at regular intervals,
the line segnents extending from the axis 46 of the
ofSeBeNEke A pLdilse e tdachankil herpydstes24bfatdat an
respective auxiliary plates 45 are at an angle of 90.
anT e %#xilLary pl ates 45 are adapted to nove toward and
y r 8t the crotch region 82 of the contiguous
di aper, 15 structure 80 through cl earance defined. b
e T b B i SR P B orid e F SoRB OR oS a1y 44
spaced apart fromeach other as the second rotary
isdpsovided gtlaires itEaudr igfhausd aorel 443 yWitpl dliese gexiliary
conprises a second base 53 and a pair of guide bl ades

p124 &4 £0di R fIram hherserondhbasebde it slekB@nding from
conti guous 20 diaper structure 80 in the cross

di rectiqgn. Th ui de xﬁﬂ rizontal ng, d
d18t! 49 %Qé cﬁ)g) & hxes
thﬁafaé‘{ll?eg%t 8-{ g%%hs%cfcﬁ%l} a}tg)ﬁ% ave di stal ends 54a
tapered fromthe second base. 53 toward the contiguous_ .
52dpApdre sespectivegoixiBdarserlehes &5 ase pERangyPle 96 120
gui de bl ades 54, a clearance 65 is defined, which has
andl, paetetararnadgehernsiwrh shffti chensetond exetamy tdhiesc 44
associated folding plate 22.
is provided along its peripheral zone 44a with four auxiliary
plates 45 at regular intervals, the line segments extending from
the axis 46 of the second rotary disc 44 to each of the axes
52 of the respective auxiliary plates 45 are at an angle of 90°.
The auxiliary plates 45 are adapted to move toward and
away from the crotch region 82 of the contiguous diaper
structure 80 through a clearance defined by the first and second
waist regions 81, 83 oppositely spaced apart from each other
as the second rotary disc 44 rotates. Each of the auxiliary
plates 45 comprises a second base 53 and a pair of guide blades
54 extending from the second base 53 toward the contiguous
diaper structure 80 in the cross direction.
The guide blades 54 horizontally extend in parallel to

each other and have distal ends 54a tapered from the second base

53 toward the contiguous diaper structure 80. Between these
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The axis 46 of the second rotary disc 44 and the axis
51 5 of the gear box 47 are provided with pulleys 55,
56, respectively. These axes 46, 51 are operatively
associ ated with each other by. means of open bgi% %7 7
gui ded by these pulleys 55, 56. Rotation of .¥ & igm
51 of the gear box 47 is transmtted to the axis 46
of the second rotary disc 44 via the open belt 57. 10
Rotation of the axis 46 causgs the second rotary disc
44 to rotate in the same direction indicated by the
gl 88WpX4daes tde, direckheancen ashich @8eiaxds 4hioh the a
second rotary disc 44 rotates. The second rotary disc
44 . ovi ded [ ' I u
Pt P S AR ShE SRETRS o BhetR, Bnfigny oo ke
This pulley 60 is rotatably nounted on the bearing 58.
fqﬁélﬁﬁiﬂlﬂ%éi%ginserted into the bearing 58. The axis
50 of the gear box 47 is provided with a pulley 59.
The axhe Hisand dhe-hepskebepdbbobary aiecatttvahy the axis 51
associated wth each other via open belt 61 guided by

oERG PYLL £¥858 250 pr%%ti%ﬁgaiﬂ?pﬁyiéﬁ 5@? 2, aBdpbBeively.

pul l ey 60, there are provided gui de wheels 62 serving
0 keep the belt 61 under, tension. The axes. %ﬁOf he

ThESE et 0 a i PiLlr OB AF BEC RS S P Hed T ERCP Seber

pul | eys 64. The axes 52 and the pulley 60 are
bypeeantvelly pgpdiatted> W ghidgeh byt AdeSFERRIEYS -3, -6

via belt 64 guided by the pulleys 60, 63. Mre
RSPEEL DN Cat |hhe tadhd sbelit obdtret @asls Ya:om7t He pukheypit66d to

to one of the pulleys 63 associated with one of the
tﬁ‘gxéyjiisa@é of the secend rotary disc 44 via the open belt 57.
Rotation of the axis 46 causes the second rotary disc 44 to rotate
in the same direction indicated by the arrow X4 as the direction
in which the axis 46 of the second rotary disc 44 rotates.

The second rotary disc 44 is provided around its bearing

58 with a pulley 60 adapted to rotate independently of the axis
46. This pulley 60 is rotatably mounted on the bearing 58. The
axis 46 is inserted into the bearing 58. The axis 50 of the
gear box 47 is provided with a pulley 59. The axis 50 and the
pulley 60 are operatively associated with each other via open
belt 61 guided by the pulleys 59, 60. Between the pulley 59
and the pulley 60, there are provided guide wheels 62 serving
to keep the belt 61 under tension. The axes 52 of the respective

auxiliary plates 45 are provided with pulleys 64. The axes 52

and the pulley 60 are operatively associated with each other
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plates 45 and further extends, via the guide wheels
48, to the 5 pulley 63 associated with the adjacent
auxiliary plate 45. Rotation of the axis 50 is
transmtted via the belt 61 to the pulley 60 ¢rp »
Rotation of the pulley 60 is transmitted vié@@hétgbéwg
64 to the axes 52 of the auxiliary plates 45. Rotation
of the axes 52 causes these auxiliary plates 45 to
rotate in 10 a direction ingi.cated by an arrow X5
opposed to the direction indicated by the arrow X4 in
vidisdl t hel secierdi ot aty dudtedd 6bpt@Bes. In the
course of such rotation, the belt 64 is naintained

undengleé@E,gei&ch% q§,§: OHL A5 1801 $:48ngthe 6Nt hIYAUS ey

di aper ‘struacture s tolded and tucked 15 in the
crotch regions

[ b ch apparatus. 20 in t -
5§ 60 GO 5 RRRROrLe V) cORERgabas W GhePastt CRR A ddarY
is folded along the fold 85 as the contiguous di aper
phatrers tAfr endOfustlvonveyetdst, ovirardia guide whrhind8, to the
direction indicated by the arrow XI by the conveyor

pﬁ'ﬂéﬁ?_né§ My s I £O8Y | GLIW Stk ap@TacditiCAwtia 802 pMitd 45.
the Tirst and second wai st regions 81, 83 oppositely

d t f | i i
REEPERon A Shbont o o1 oY i oen et 8 IRl #RAE, bT0co ene
second rotary discs 21, 44 are rotatin% in the ,
Pl Feet§on Rﬁ%@*@é@@dosyt%ep@r%w@@z 1gnGrEREmEERSd\Wia the

-32 arrow X4, respectively, in synchronization with .
béhe danm nfpe spesdS58f of hehe ontxigucuy dilages $brudRetation

80. In the apparatus 20, the guide arnms 33 extending
ofOM /s 52 causes these auxiliary plates 45 to rotate in
a direction indicated by an arrow X5 opposed to the direction
indicated by the arrow X4 in which the second rotary disc 44
rotates. In the course of such rotation, the belt 64 is
maintained under tension by these guide wheels 48.

The contiguous diaper structure 80 is folded and tucked
in the” crotch regions 82 by such apparatus 20 in the foilowing
manner. The contiguous diaper structure 80 is folded along the
fold 85 as the contiguous diaper structure 80 is conveyed
forward in the machine direction indicated by the arrow X1 by
the conveyor mechanism. The contiguous diaper structure 80
with the first and second waist regions 81, 83 oppositely spaced
apart from each other is guided between the first and second

rotary discs 21, 44. The first and second rotary discs 21, 44

are rotating in the direction indicated by the arrow X2 and the
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of the folding plates 22 progressively nove into the
contiguous 5 diaper structure 80 in the vicinity of a
pair of the |leg-holes 84 Iying on the both sides of
the crotch region 82 as the crotch region 82-0f jtie 2ii/
conti guous di aper structure 80 gets nearer to the
first and second rotary discs 21, 44. In
synchroni zation wth the guide arns 33 of the folding
plate 22, the guide bl ades-#0 54 extendi ng from one of
the auxiliary plates 45 progressively nove into the
arnsi del ofrddpeccndlgyolin dyapbrostrationewBth the cogming
a clearance defined by the first and second wai st
' RRRRI elivpepageduaparé §60om each
Séf e?£§£§%%ﬁ§§g$%tch5%egig% 82 of the contiguous
di aper structure 15 _80 gets nearer tq.,an i nmagi na
[ ne 5 EREHRRTABE Alertha" S0ee 1y S 340 S Ttom one
respective rotary discs 21, 44, the opposite side
ockdyestSBIing plhsegud APragnes33ValY Moy enbver thet ¢PR Hguous
contiguous diaper structure 80 cone in contact with
didisefteltheel 00 82 the omtiastpuifen shile cdhehbeg-holes
guide arnms 33 swing inward so that 20 the distal ends

.Qf re tdv [ :
3 doH T et BBER L Ee T BB P b2 TR Gt
edge zones 82a of the crotch region 82 extending in
F e B2 L5 EONHEPBE o B CIRCH RE g BetfaE to
edges 33a thereof so as 5 FEB 2007 -33 to press these
tisé ol g enzlosesos@ardtrany thiecsndl detdf Thesypohrdgieiision
di aper structure 80. Sinultaneously, the guide arnms
wS8h ek 1U® il b edr ans e AR idef p etk beot, weies gulide blades

gui de
54 extending from one of the auxiliary plates 45 progressively
move into the inside of the contiguous diaper structure 80
through a clearance defined by the first and second waist
regions 81, 83 oppositely spaced apart from each other.
Asthecrotchfegion82<ﬂfthecontiguousdiaperstructure
80 gets nearer to an imaginary line 5 extending between the axes
24, 46 of the respective rotary discs 21, 44, the opposite side
edges 33a of the guide arms 33 having moved into the contiguous
diaper structure 80 come in contact with the crotch region 82
from its outer side and the guide arms 33 swing inward so that
the distal ends 33b of the respective guide arms 33 may get close
to each other. In this way, the guide arms 33 catch side edge

zones 82a of the crotch region 82 extending in the vicinity of

the fold 85 between the opposite side edges 33a thereof so as
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bl ades 54 so that the side edge zones 82a nay be held
between 5 the guide arns 33 and the gui de bl ades 54
and thereby tucked into the inside of the contiguous
di aper structure 80. In the apparatus 20, the g} grﬂ@?
arms 33 swing so that the distal ends 33b nay é
spaced apart from each other as the crotch region 82
of the contiguous diaper structure 80 nove away from
10 the first and second rotgry discs 21, 44. Thereupon
the guide arns 33 progressively retract fromthe

& OftdgRIOtisSe sk apede stigackones882aTHatguitde hnades Bf the
of the auxiliary plate 45 progressively retract from

.h% ﬁﬂﬂI re u VA n
e gu gag%y % f&%%?ogﬂklatgﬁ?gIﬁﬁg'ﬁﬁlde
cont uous dia er structure 80 wi tch .
a1 SRS aaagaﬁlaet%%*ﬁari%é% Hebibno, Releftn, 8 Jhie

between the first and second rotary discs 21, 44 in
blduesradhenethdt ridut isdle Edgeheonent§uoey bizapeld between
structure 80 folded in the crotch 20 region 82 al ong

tﬁéi endield Bas Bheaghotgd %@ﬂ%@ N 18RdsS 54sHhat ensiaby Yrucked

ree fromaffection of t ensi on exerted upon the

.d t 8
{4, A SORODY WL LR AN S0 B8, SO L0E AL o,
tucked and, in addition, 5 FF: 2007 -34 the
cont iGublie WPRPERLET LYot tPE BDIdeRIBS Byl SPoFhak d-he

in the machine direction with the crotch region 82
di=eld labhyls K8t may easparckd dpsi-atfrom each other as the crotch

region 82 of the contiguous diaper structure 80 move away from
the first and second rotary discs 21, 44. Thereupon the guide
arms 33 progressively retract from tﬁe contiguous diaper
structure 80. The guide blades 54 of the auxiliary plate 45
progressively retract from the contiguous diaper structure 80
in synchronization with the guide arms 33 of the folding plate
22. The contiguous diaper structure 80 with the crotch region
82 thus folded and tucked runs through the clearance between
the first and second rotary discs 21, 44 in the machine
directiont

In the contiquous diaper structure 80 folded in the crotch
region 82 along the fold 85, the crotch region 82 is
substantially free from affection of the tension exerted upon
the first and second waist regions 81, 83, so the side edge zones

82a of the crotch region 82 can be easily tucked and, in addition,
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After the side edge zones 82a of the crotch region 82
have 5 been tucked inward, the first and second wai st
regions 81, 83 oppositely spaced apart from each
ot her now overl ap each other and then the first and
second webs are joined by means of two heat -sgdlfihgllf
lines 86 extending in the cross direction. These
heat-sealing Iines 86 are forned so that the
i ndi vi dual diaper 10 1 may-4y@ave a symetrica
appear ance. Subsequently, the first and second webs
thd echitti gabosgdCabét g thigtes«B B0eaah excenteggd forvdwed in
cross direction between two sets of the heat-sealing
adJ t 1 [ '
T R s S S el R B K
.81, 83.in_the cross 15 direction. The conti guous
injimperrkad &@l% 80 is cut along the respective
cutting lines 87 to obtain a plurality of the
i ndi vifcheal té apelesedgs rones H2&iod. the wiriogisharegion 82 have
arranged side by side in the machine direction. This

LARP L ALES 20wAEROWShA e AN hinBUSHEOS ARETstS rEWEbHEES1, 83
20 80 in the crotch region 82 to be continuously and

rapidly, folded, and t d_] . r
ongn berios S55%5R et e alM Hon, Kok IS ppllft other
crotch region 82 to be reljably folded, and tucked
anchidelr $hRcEirft it FEvE wescarendiResiye™eggs ef two

FEB 2uu -35 zones 82a to press these side edge zones
héa-dentloitdha inesi 8é exdferdieng dnt teousosh dpepction. These
structure 80 and sinul taneously the guide arns 33

hdDVE&sdMt G d henekesd e rbembgtaeRathenduinde vhliadesdiaper
1 may have a symmetrical appearance. Subsequently, the first
and second webs are cut along cutting lines 87 each extending
in the cross direction between two sets of the heat-sealing
lines 86 adjacent to each other. These cutting lines 87 extend
across the first and second waist regions 81, 83 in the cross
direction. The contiguous diaper structure 80 is cut along the
respective cutting lines 87 to obtain a plurality of the
individual diapers 1 shown in Fig. 1 which are arranged side
by side in the machine direction.

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

and tucked inward since the guide arms 33 catch the side edge
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54 to hold the side edge zones 82a between the guide

arns 33 5 and the guide blades 54. Fig. 7 is an

over head view of the first and second rotary discs

21, 44. In the apparatus 20, the first rotary i%ﬁ%%&ﬁ

rotates in the direction of the arrow X2 ar ofif

axis 24 and the folding plates 22 rotate around the

axis 24 of the first 10 rotary disc 21 accordingly. At

the sane tine, each of the_3f.0lding plates 22 rotates

in the peripheral zone 21a of the first rotary disc
zdde@rganndd heeaxeshddet hideaidden ddiesdiseacinbn tie inmide

arrow X3 opposite to the direction of the arrow X2 in

%hdg' cotn ?L Ll()ltj%t g&%%@fys%&%ﬂe reQf ﬁhﬁssﬁf@aﬁéoﬁgfy the

ng p rotates 360 rotation around
the axis 31 |n t.he perl pher al 2la of the fir
gwiaRyTai SEIRLe MO i E L BT aPRY S SpibgEeThe S*B%Pdes
360 around the axis 24 of the first rotary dISC

S54us themlcbtthel sndef etibe fomas G5t dgfvwiiesic tRe. guide arms 33
Consequently, the direction in which the guide arns

arkd e apResed 444 ke 20 contiguous diaper structure
80 are almays the sane. More specifically, in the

cour rotation o the fo 3

Che 33€ 24552 flefhead stft hL e e ff 3R rorary

arms 33 always face to the Cross dlrectlon and t here
digch oo - 36 P anparatyst Ry the §irde aphargadisc 21

mght turn to the machine. |In the apparatus 20, the

réesossl ihotlas \didiestc iddh ootidtesrrow Xhemiunecthermxgfs £deand
arrow X4 around the axis 46 and the
the folding plates 22 rotate around the axis 24 of the first
rotary disc 21 accordingly. At the same time, each of the
folding plates 22 rotates in the peripheral zone 21a of the first
rotary disc 21 around the axes 31 thereof in the direction of
the arrow X3 opposite to the direction of the arrow X2 in which
the first rotary disc 21 rotates. Each of the folding plates
22 retates by 360° rotation around the axis 31 in the peripheral
zone 2la of the first rotary disc 21 while the folding plates
21 rotate by 360° around the axis 24 of the first rotary disc
21 due to rotation of the first rotary disc 21. Consequently,
the direction in which the guide arms 33 are opposed to the
contiguous diaper structure 80 are always the same. More
specifically, in the course of rotation of the folding plates

22 around the axis 24 of the first rotary disc 21, the guide

arms 33 always face to the cross direction and there is no
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auxiliary plates 45 rotate around the axis 46 of the
second 5 rotary disc 44 accordingly. At the sane tine,
each of the auxiliary plates 45 rotates in the
peri pheral zone 44a of the second rotary disc 44
around the axes 52 thereof in the direction ~df & 2007
arrow X5 opposite to the direction of the arrow X5 in
whi ch the second rotary disc 44 rotates. Each of the
auxiliary 10 plates 45 rotades by 360 around the axis
52 in the peripheral zone 44a of the second rotary
pot St 144 twhithett Biee agixidd amynspBatresghtd Turnt v etlpy r3@hiine.
around the axis 46 of the second rotary disc 44 due

to rotatian esoN i 44 4 44 rotat |
Cbnsgﬁbgﬁgl??Ea%ﬁgugiggb??%%%%%¥W%i%%tt%g gt?%e bfﬁhé&es

54 are_opposed tao the 15 contiguous di aper_structure
L0 GURIARBION RS SHPe ARGk SBERRFY ATyt Ahgd the
course of rotation of the auxiliary plates 54 around
atzhiel sxis pltefs Mhe rodecrdarotndytiesax g, 4¢ Hef guiglesecond
bl ades 54 al ways face to the cross direction and there
rdiSaAP aRassidibédordhadl he guide Hades ok meghth taff the

to tthe machine 20 direction. Fig. 8 is a
SEL 55 AR, Y LS AL AL LUE{RLAL Qo 358 32 e
ST gyerend Mow o 1S, L) 0 RBLE Bion

illustrated as having noved into the cl earance 65
obetive et riche X§ubgpobli adeso Sthe Fligiedd iidr gdt theearrie X5 in

folding plate 22 after the first rotary disc 21 has
whlked f£QMd tStary disc 44 rotates. Each of the auxiliary
plates 45 rotates by 360° aro*;md_ the axis 52 in the peripheral
zone 44a of the second rotary disc 44 while the auxiliary plates
45 rotate by 360° around the axis 46 of the second réta::y disc
44 due to rotation of the second rotary disc 44. Consequently,
the direction in which the guide blades 54 are opposed to the
contiguous diaper structure 80 are always the same. NMore
specifically, in the course of rotation of the auxiliary plates
54 around the axis 46 of the second rotary disc 44, the guide
blades 54 always face to the cross direction and there is no
possibility that the guide blades 54 might turn to the machine
direction.

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

plate 22 and the auxiliary plate 45 andFig. 9 is a scale-enlarged

overhead view of the folding plate 22. In Fig. 8, the guide
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position in Fig. 8 by 180. 5 The positive notion cans
23 are interposed between the first rotary disc 21
and the first bases 32 of the respective folding
plates 22 and fixed to the first rotary disc 21. Ea&ﬁ
of the positive notion cams 23 is forned wieth &th ¢
eccentric cam groove 66. The cam groove 66 is defined
by a depressed zone 10 66a sl oping down toward the
axis 31 of the folding plat®-22 and a circul ar zone
66b extendi ng around a peripheral edge of the
arpBes BBi ¥ee Nt It ctiad?3s Eachnofnavwsd flokdi Hoe ptlaasrge 65
has a pair of links 67 nmounted on proximl end zones
begf%feéﬁf L %egﬂE'ﬂBerﬁé@és?E?’L aried 68iconpeciess e tflding
the Ti1nks 67

and a pin 69 lying in a rear end zone 68b

(end _zon of the_rod 68 and extending_in_th riical.

DR 20) G P THES) FHS: G Eecr 4 8" eRt SR ra T Lts
t he proximal end zones 33c of the guide arns 33

pdsovdicah tilme Flilgr.s8 bgs@882. in the cross direction. The
I'inks 67 are nounted on axes 70 provided in the 20

pr oxigial peRd+ZoBesoBasn tfadh @ PYuirde iat 8BpSSedristoreen the
.axes 71 F&ing in a front end zone 68a of the rod 68.

The guide ar \V he. ' do20Res 3% ecti

f n%g&%gﬁ-gg§c§$%3§1 5?% gﬁpﬁgﬁﬁgg%gg@o?Epivot MI%S e
72. The_pin 69 is slidabhly inserted in the cam ~ F

fAging P38LER oty &6 f&?“ef‘h%o FO8 Y8t oY g’:}ﬁf:z%?-' TEEaCh
positive notion cans 23 rotate around the axis 24 of

oft hief positivt arotidirsca®s e st forvedtwiom 6n eRESRT¥SE cam
rotary

groove 66. The cam groove 66 is defined by a depressed zone
66a sloping down toward the axis 31 of the folding plate 22 and
a circular zone 66b extending around a peripheral edge of the
positive motion cam 23.

Each of the folding plates 22 has a pair of links 67 mounted
on proximal end zones 33c of the guide arms 33, a rod 68 connected
to the links 67 and a pin 69 lying in a rear end zone 68b {(end
zone) of the rod_68 and extending in the vertical direction.
The links 67 and the rod 68 extend from the proximal end zones
33c of the guide arms 33 toward the first base 32 in the cross
direction. The links 67 are mounted on axes 70 provided in the
proximal end zones 33c of the guide arms 33 and on axes 71 lying
in a front end zone 68a of the rod 68. The guide arms 33 have
the proximal end zones 33c mounted on the first base 32 by means

of pivot pins 72. The pin 69 is slidably inserted in the cam
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disc 21 and the pin 69 noves along the cam groove 66
as the first 5 rotary disc 21 rotates. Myvenent of the
pin 69 along the cam groove 66 causes the rod 68 to
nove back and forth in the cross direction ag Eg 2007
gui de arnms 33 swing back and forth in the hF
direction so that the distal ends 33b of the
respective guide arns 33 nmay repeatedly nove toward
and away from each other 1f3-accordi ngly. Wen one of
the folding plates 22 is opposed to one of the

gradbiid 166 o ipltatee podh tdgeshowmonnc&Eng238, the pin 69 is
positioned in the zone 66a of the cam groove 66 and

the rad g%sﬂ:%é%&dm cbhe 55 a%sid 86600A ddbgakes of
by the arrow Yl toward 15 the axis 31 of this folding

plate 22. Retraction,of the rod cause t
e e s B Y, G5 A T vl FR RS BRchpReritor kary
direction and the other guide arm 33 to smnng backwar d
dist Aeandibki min G0reeteoR1boEH Iy CRaai e fhed FRrstirst

67 so that the opposite side edge zones 33a of these

r@b AL B 233rsByteet MRANRen2Ookotigaghinteslong the cam
Thereupon t he guide arms 33 nove into the clearance

oE308 eE0.L0E Gl 98Dk 2dePnate I, LokALLAM o LR cross

ary fromt he posi tion own i n
8 causes the pln 69 to be pasitioned in the Zé@FF?\ . 1\ the

dpEpoRRy andd-EelHae ReTCarrgPYdtE BB s
Fig. 9 and thereby causes the rod 68 to nove forward
machime diressidinrsethen itmeliddsted dyds SRb «f tbw n@spective
Upon nmovenent forward of the rod 68, one of the
guide arms 33 may repeatedly move toward and away from each other
accordingly.

When one of the folding plates 22 is opposed to one of
the auxiliary plates 45 as shown in Fig. 8, the pin 69 is
positioned in the zone 66a of the cam groove 66 and the rod 68
retracts in the cross direction indicated by the arrow Y1 toward
the axis 31 of this folding plate 22. Retraction of the rod
68 causes one of the guide arms 33 to swing forward in the machine
direction and the other guide arm 33 to swing backward in the
machine direction both by means of the links 67 so that the
opposite side edge zones 33a of these guide arms 33 may get nearer
to each other. Thereupon, the guide arms 33 mdve into the
clearance 65 between the guide blades 54.

180° rotation of the first rotary disc 21 from the position

shown in Fig. 8 causes the pin 69 to be positioned in the zone
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gui de arnms 33 swi ngs backward in the machine direction

and the 5 other guide arm 33 swings forward in the

machi ne direction both by neans of the |links 67 so

that the opposite side edge zones 33a of these ui%ﬁ

arms 33 may draw away from each other. Fig. kD il

over head vi ew show ng anot her exanple of the

apparatus 20, Fig. 11 is a side view corresponding to

Fig. 10 10 show ng the apparatus 20, Fig. 12 is a

partially cutaway scal e-enl arged side view show ng a
a6l Bhe kg gkbowrdeFigs stdwn $naFisgaldeasd| dngeaby causes

overhead view of the folding plate 22. In Fig. 10,
tq{%oﬁ%@'{bem%%e%m&a S RHBCALSEL b rle iahr ovadeANH by

CroSs direction is indicated by an arrow Y. In

Figs. 11 15 and 12, the vertical tion
tl(%é‘lrlré’g’p‘é%dl PO ONETERT ¢ d éaf gg?l 5 &8 RRe of the
contiguous di aper structure 80 folded along the fold '
g8)e bsmbntl catieyshpathwand riowtle meclFieg diFecthengiigéhe
arns 33 are illustrated as having noved into the

oﬁ@ deigt 4:h€ 33captngsigusweiranel thbrmgdhie: 8@rection both
I ustratlon of the 20 conti guous dlaper structure 80

' 3 Sa@gpl {:h%e ha6t7 ts%eﬁflé£séhe o%'l il B?déeﬁ?ﬁ@(g@ zones

|ngU|s from ther and;

core, the waist- C|rcunferent|al el astic rrerrbersl1
33t ediaser QS @ATISaP JelMayt AEaeABRY sEEPR TRt sci}gbﬁ%‘

r5 FEB 2007 -40 The apparatus 20 has a conveyor

mechanicam1c asvey ovveneans )viser whoying eoavkertegample of

conti guous di aper structure 80 at a constant speed
+ R OG- Bst PG, RGNl ne directicenvisdicatrdgynding to Fig.
10 showing the apparatus 20, Fig. 12 is a partially cutaway
scale-enlarged side view showing a part of Fig. 11 and Fig. 13
is a scale-enlarged overhead view of the folding plate 22. In
Fig. 10, the machine direction is indicated by the arrow X and
the cross direction is indicated by an arrow Y. In Figs. 11l
and 12, the vertical direction (corresponding to the thickness
direction of the contiguous diaper structure 80 folded along
the fold 85) is indicated by the arrow Z. In Fig. 12, the guide
arms 33 are illustrated as having moved into the inside of the
contiguous diaper structure 80. Illustration of the
contiguous diaper structure 80 is simplified so that the first
web and the second web can not be distinguished from each other

and, the core, the waist-circumferential elastic members and

the leg-circumferential elastic members are not shown.
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the arrow XI and a fol ding mechani sm (fol di ng neans)
'serving 5 to fold down the contiguous di aper structure
80 in the crotch regions 82. The contiguous di aper
structure 80 is the same as showmn in Fig. 4 and has a
plurality of crotch regions 82 (correspondingd &bt Bd7
crotch region 6) arranged at regular intervals in the
10 machine direction, a plurality of first wai st
regions 81 (corresponding.ipn the front waist region 5
or the rear waist region 7) and second wai st regions
83 (omid egpeaehingst 00t has fa arinwdicat megian dn ofcotreeyor
rear waist region 7) lying on both sides of the
meSR0P &, 'r%%ngf%% ens eﬁ&aﬂ Jdis 6B, dLArdd e 86 at
on to o anot espectl ely, 1n the
machi ne dlrectlon and a plurality | eg- hol es .
o TP oY B VBT b AR ARG PR EF ORI rgigALed by
82 adjacent to each other and arranged at regul ar
thatermab X1 ankhe fatbiine ckcleotison. (fHHaicgnreyos) serving
mechani sm conveys the contiguous di aper 20 structure
tgaféﬂ'f VR4 ERet B6nPBGbNE HidRet EoPuatdrei 40 tike LBBUEBELCh
conveyance, the contiguous diaper structure 80 is
in,the rotch region 82 folded along the fold 85
r%?f%%%i%%‘in the machine direction so that the first
and second wai st regions r5 FEB 2007 -41 81, 83 nay
be opPusiccsity seuce diapart SRR 80l Rerhe Heae as shown
contiguous diaper structure 80 being conveyed forward
ihwilghes grahiaicagilneciliioy o8 cuotdeh reqirecet 2 rbnedsponding
tensi on

to the crotch region 6) arranged at regular intervals in the
machine direction, a plurality of first waist regions 81
(corresponding to the front waist region 5 or the rear waist
region 7) and second waist regions 83 (corresponding to the
front waist region 5 or the rear waist region 7) lying on both
sides of the respective crotch regions 82 in the cross direction
and contiguous to one another, respectively, in the machine
direction, and a plurality of leg-holes 84 each formed between
each pair of the crotch regions 82 adjacent to each other and
arranged at regular intervals in the machine direction.

The conveyor mechanism conveys the contiguous diaper
structure 80 forward in the machine direction and, in the course
of conveyance, the contiguous diaper structure 80 is in the
crotch region 82 folded along the fold 85 extending in the

machine direction so that the first and second waist regions
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exerted thereupon in the machine direction. After the
5 contiguous diaper structure 80 in the crotch region
82 has been folded along the fold 85, such tension
acts on the first and second wai st regions 81 %g%ﬁ?t
substantially does not act on the crotch ﬁ@%ﬁgﬁ .
The fol di ng nmechani smconprises a first rotary disc 21
10 lying transversely outside the fold 85 of the
conti guous di aper structurg-80, six folding plates 22
nmounted at regular intervals on the first rotary disc
8121 s ey ides dppokphel @l spaned 2dpaahdfrai xegeosidtihee .
notion cans 23 nounted on the first rotary disc 21
al ong.,it ' L : ' sefward
R e e o o

_folding plates 22. The first rotary di 21 rotates .
ingridim dUaRhARE s I2CCEXPRN AP NGt e Qﬁ?’%&ﬁr&ﬁneda tension

i ndicated by an arrow X2 so that the contiguous
exdirtpet shewetippe 80 i $heomagking odwaegtiant he After the
machi ne direction. Qutside the first rotary disc 21,

cdierfidiss d9ape\didedttareegn HoxnaTadapt edgionigmnansiteen
a driving force to the first rotary disc 21. The

first rotary.disc,21,Ls [ . [ [ I
EISIR AP T TORAgEr e Rbe e st aak® Pl REe L e ea e
each pair of the foldin | ates 22 adjacent. to b FEB
sexgprd WwadStedeAIORAH] »a&% Eﬁﬁnﬁ%s%ﬂ’%ﬁ%uﬂ’ (A9eS, §Pg §C+ on

disc 21 by neans of an axis 27 extending in the

theerdrdetath diggdedn @&2. These guide wheels 26 are

rotatabl e i ndependently of the first rotary disc
The folding mechanism comprises a first rotary disc 21

lying transversely outside the fold 85 of the contiguous diaper
structure 80, six folding plates 22 mounted at regular intexvals
on the first rotary disc 21 along its peripheral zone 2la and
six positive motion cams 23 mounted on the first rotary disc
21 along its peripheral zone 2la so as to be interposed between
the first rotary disc 21 and the respective folding plates 22.

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

lying between each pair of the folding plates 22 adjacent to
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21. 5 An axis 28 of the gear box 25 is rotationally
driven by an electric notor (not shown). Wthin the
gear box 25, there is provided a bevel gear (not
shown) via which a rotation of the axis 28 is
transnmitted to an axis 29 extendi ng upward fro%wEE%éMQ?
gear box 25 in the vertical direction and an axis 30
extending 10 dowmward fromthe gear box 25 in the
vertical direction. Each ofz.the folding plates 22 is
mounted on the first rotary disc 21 by neans of an
cat 6tBErexticndivigddnohhehe dfitristalotdiry etitsoa 1sby assdms of
be rot at abl e i ndependently of the first rotary disc

arf gaxt Lhe,f g%gieﬂgiﬂ gir?st}?az v QS udeetbheohol drifihsel u;de

e “Con Iguous~di aper structure 80 as V|emed |n t
cross__direction and arrange uIar rva
WA 2B FEIPBRENS) DYSHSE OhY DRetft 4t sEotargey dise
disc 21. Simlarly to these folding plates 22, the

2positive notion cans 23 are arranged at regular
interval s al ong the peripheral zone 2l1a of 20 the

firsty qicary26ise 12k gehe hekding PhatasidRadle driven by
adapted to nove tomarg and away fromthe conti guous

r._structure 80 fi t c 1
5§lCE%%%OBf( %igpgﬁng %?£?%8*§%¥§gﬁ%}Pg2325 there
_f|rst_,-5 FEB 200- 1 -43 base 32 and a pai|r of quide
immmevagiesk eehEVag F8oM (RS fFHRM) Fa&eV g?CPo@va?r’ F3fien of
conti guous di aper structure 80 in the cross
tith Bedki PR.is transmitted to an axis 29 extending upward from

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

Each of the folding plates 22 is mounted on the first
;:otary disc 21 by means of an axis 31 extending in the vertical
direction so as to be rotatable independently of the first
rotary disc 21. The folding plates 22 lie outside the fold 85
of the contiquous diaper structure 80 as viewed in the cross
direction and arranged at regular intervals along the
peripheral zone 2la of the first rotary disc 21. Similarly to
these folding plates 22, the positive motion cams 23 are
arranged at reqular intervals along the peripheral zone 2la ot
the first rotary disc 21.

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

21 rotates. Each of the folding plates 22 comprises a first
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The axis 24 of the first rotary disc 21 and the axis
30 5 of the gear box 25 are provided with pulleys 34,
35, respectively. These axis 24, 30 are operatively
associated wth each other by nmeans of open helt éﬁ -
gui ded by the pulleys 34, 35. Rotation of the =k 80
of the gear box 25 is transmtted to the axis 24 of
the first rotary disc 21 via the open belt 36.
Rotati.on 10. of the axis 30.g4zauses the first rotary
disc 21 to rotate in the sane direction indicated by
nide B M %2pasrt be ghi@ctdams 33 ewbbobithefmomstipd first
rotates. The first rotary disc 21 is provided around
its . heari 7. W : I a
oq i asorduntry iy LRl GBS Qe SERRLREhS Aiftfie oross
rotatably nmounted on a bearing 37. The axis 24 is
dipPRErt¥Y into the bearing 37. The axis 29 of the gear
box 25 is provided with a pulley 38. The axis 29 and,
the T laeyis394a0f Operftisterptasyodist el winchtigchxis 30
ot her via an open belt 40 guided by the pulleys 38,
t ey 138428 tangu 1 ey pall, &5 3Bespdet vely .
Og%gegs%%fggﬁ:%f?g% wheel s 42 serviﬂﬁy to keep th% bel t

40 under tensian. The axis. 31 of %%$ reSPeCti¥ecsch other
T?%?%i?ﬁ}ﬁﬂ2§Ve§%2§I3r8P%¥%€+%é%¥\ﬂ %ﬁu%ieys ﬁ%.eﬁﬁe

axis 31 and the pulley 39 are operativelg associ at ed .
byirslansaeh crenebelt 3 repided by the nldeysl 14 »13°gui Fegrtion

by the pulleys 39, 41. Mre specifically, the belt 43
ofxtignds«fd @ dfe thel heyr BOxt2h dre tofartsnd tipeld Epsthig axis

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

The first rotary disc 21 is provided around its bearing

37 with a pulley 39 adapted to rotate independently of the axis
24. This pulley 39 is rotatably mounted on a bearing 37. The
axis 24 is inserted into the bearing 37. The axis 29 of the
gear box 25 is provided with a pulley 38. The axis 29 and the
pulley 39 are operatively associated with each other via an open
belt 40 guided by the pulleys 38, 39. Between the pulley 38
and the pulley 39, there are provided guide wheels 42 serving
to keep the belt 40 under tension. The axis 31of the respective

folding plates 22 are provided with pulleys 41. The axis 31

and the pulley 39 are operatively associated with each other
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plates 22 and further extends, via the guide wheels
26, to the 5 pulley 41 associated with the adjacent
folding plate 22. Rotation of the axis 29 is
transmtted via the belt 40 to the pulley 39 EEB el
Rotation of the pulley 39 is transmtted via ﬁhe el
43 to the axis 31 of the folding plates 22. Rotatlo
of the axis 31 causes these folding plates 22 to
rotate in a 10 direction indi-cated by an arrow X3
opposed to the direction indicated by the arrow X2 in

vidniiedil ¢ e fduristed dtyartpedipsdl2gs BBt atés. In the course
of such rotation, the belt 43 is nmaintai ned under

tensiyn by e £g ‘é'adﬁyWhﬁﬁé Sh&be 43 Raitendt Ehemgthéeeulley
arms 33 areé arranged si de by side in 15 t he nachlne

|rect|on respectiyv r .
g §8§ ? X}?ﬁfgﬁ gﬁ Srséae% pec:lél%lv"ééfi I's ra%j ndls g%%ldlng
adapted to swing back and forth_in the machine

plétesdoandEhentdr Ereengsi delathe g3irs whgRts ddwntPdhe
the distal end 33b. The inner side edges 33a opposed

ph 01 &ach 10theocde espaiath apas t afifacesacfo2dioghgrlate 22.
gradually toward the distal ends 33b (See Fig. 8). The

R%ﬁ%@foﬁﬂﬂ?t%% 59%?t§9§ﬂ5%H%hsﬁ&%@%@th¥§'@ﬁéQﬁﬂiﬁﬂdSto the

repeatedly down near to and draM/amay from

each other In the a rat us e first C
PORIFBL B os PR AtE OPERL D009 PUYEH R gt ECOrSHLGEoHnaL S the

arrow X2 around the axis 24 and the foldin pIates 22
bebt a2 tar dhedaxhe 3kiaf Xheofolfdeng phatentddy Hrsetion of

accordingly. At the sanme tine, each of the folding
tRLaL8Ss 31 causes these folding plates 22 to rotate in a

by
t

direction indicated by an arrow X3 o;_::posed to the direction
indicated by the arrow X2 in which the first rotary disc 21
rotates. In the course of such rotation, the belt 43 is
maintained under tension by the guide wheels 26.

A pair of the guide arms 33 are arranged side by side in
the machine direction and have respective inner side edges 33a
opposed to each other and respective distal ends 33b adapted
£o swing back and forth in the machine direction. Each of the
guide arms 33 is taper down to the distal end 33b. The inner
side edges 33a opposed to each other are spaced apart from each
other gradually toward the distal ends 33b (See Fig. 8). The
guide arms 33 rotate so that respective distal ends 33b may
repeatedly down near to and draw avray from each other.

In the apparatus 20, the first rotary disc 21 rotates in
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22 rotates in the peripheral zone 2l1a of the first
rotary disc 5 21 around the axes 31 thereof in the
direction of the arrow X3 opposite to the direction
of the arrow X2 in which the first rotary dis% 2 -
rotates. Each of the folding plates 22 rotat es Bégéggf
rotati on around the axis 31 in the peripheral zone 2la
of the first rotary disc 21 while the folding plates
21 rotate 10 by 360 around.4she axis 24 of the first
rotary disc 21 due to rotation of the first rotary

+ih 816 ra3dt i GAnSegHeNtow Kheardlindeehée anxisn2dinchthégolding
gui de arnms 33 are opposed to the contiguous diaper

pfattr u%(ithzr %o%oc\t%r r8L¥aYsnt h%ff@% Mige epesi fisaddy disc

n e course of rotation the folding plates 15 22

around the axis 24 of the first rotar I.SC . t he
2T g Y33 AF ViR SPEEe LB A &gfs%ffrﬁ%z#ﬁ“o%g Fgtes
there is no possibility that the guide arnms 33 night
22 Wit dtest he e mieme phetirpdctod. 2 ITkhef poke thiivetnbptenry disc
cans 23 are interposed between the 20 first rotary

Zfi Ak aRd dhes fAr shebasesiBef aihect espest ithe arrow X3
olding plates 22 and fixed to the first rotary disc

21. Eac f the positiv o] [ nede £

O, Yo G0 PrECERi g Bovks cRha dn SnachiPls firet
defined by a depressed _zone -5 FEB 2001 -46 66

retony 6 sdodh TOVRIRE  hBagRki of FheofolHing JHdtSS 2?&%’5&83
22 and a circular zone 66b extending around a

bPed Phes ekt sl refurichehepasi ¢ i3/e inothempeaphzdal zone 21a

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

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

groove 66. The cam groove 66 is defined by a depressed zone
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Each of the folding plates 22 has a pair of |inks 67
mounted 5 on proximal end zones 33c of the guide arns
33, a rod 68 connected to the links 67 and a pin 69

lying in a rear end zone 68b (end =zone) of t
iR 0

and extending in the vertical direction. The

and the rod 68 extend fromthe proximal end zones 33c
of the guide arnms 33 toward the first base 32 in the
cross 10 direction. The lings 67 are nounted on axes
70 provided in the proximl end zones 33c of the

6 @8 pARABAIGH a0d Bie ik BYiowthenfaldimomplend 22 and
zone g8a of the rod 68. The guide arns 33 have the

pr.oxi qal . end_z ) 1 a
= Radie Ty, 0o o RS e T 2008 G AR S pala8BudZobitne
inserted in the cam_ 15 groove 66 of the positive
PYfbitti 678 EurRiZR Rk Z90si ti ve notion cans 23 rotate
around the axis 24 of the first rotary disc 21 due to
r ot atizam of theefdldistg pbebey 22diasca phigmf Lhekpioq rgginted
noves al ong the cam groove 66 as the first rotary

' i Qi 8SnedBYe®Nthafgiike Rims 69, &l oG deheowemted
O€%§8%%ése 66 caﬁ%es t he rodg%g'to nove back and forth

in_the.cros di recti.on nﬁgthe. u'q? NG, B33 5W B85 (end
tpdde iﬁ&#og? harilcgw 4 R ﬁgc el d‘l%réc ?%IIE] 56 that tﬁe (
di stal ends 33b of the respective ui de arns 33,nq¥ )
zorgpleatedine move 6BoaRd ERFRIAIREY Iy SRFeHBREOFREr dLFECEON.
E B 2007 -47 accordingly. The contiguous diaper
TiSd NUGIY 6 788nd sHeo lrdelds anektianek Edtomi the wercsrigtechend zones
region 82 by the apparatus 20 shown in Fig. 10 ,
33c of the guide arms 33 toward the first base 32 in the cross
direction. The links 67 are mounted on axes 70 provided in the
proximal end zones 33c of the guide arms 33 and on axes 71 lying
in a front end zone 68a of the rod 68. The guide arms 33 have
the proximal end zones 33c mounted on the first base 32 by means
of pivot pins 72. The pin 69 is slidably inserted in the cam
groove 66 of the positive motion cam 23.

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

machine direction so that the distal ends 33b of the respective

guide arms 33 may repeatedly move toward and away fromeach other
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in the follow ng manner. The conti guous di aper
structure 80 5 is folded along the fold 85 as the
conti guous di aper structure 80 is conveyed forward in
the machine direction indicated by the arrow X by
the conveyor mechanism The contiguous di apers FEB 2087
structure 80 with the first and second wai st regions
81, 83 oppositely spaced apart from each ot her
progressively gets 10 nearer;-to the first rotary disc
21. The first rotary disc 21 is rotating in the
acddrRENQKy .i ndi cated by the arrow X2 in
synchroni zation with the runni ng speed of the

cont im%‘éoeéng'%@&g%s Sidet Wreu8lurbgd hes & B}?@é@t M$d 2icked

t he guide ar extending fromone 15 of the

~folding plates 22 p ressively noyve into_the . .

.G GUGUSD HPUBER Bererie BERAL e 0] SATD g 10
pair of the leg-holes 84 lying on the both sides of

int hthec fofldbwiegi manBeras Mhise condtighousegiopeB S brugare 80
conti guous diaper structure 80 gets nearer to the

s Pepher & ogonaLialafsd ke the doftaudisapdt. st2icAsire
the crotch region 82 of the contiguous diaper

L uCiie o8008, AORl lnd QIR0 BAEY 1bh EhPicated b

Sik¥%ﬁﬁPH8YF oﬁgfﬁérgxgéq; 29 Yhe cross direction, Y

the opposite side edges 33a of the ide arns 33 .
i ERGEY T FREG TR FPGRB04oHr apde SPPhapipasstiaper

FEB 2007 -48 80 cone in contact with the crotch
sttagHanrs8 B0 mdrmh ttheoftiewtsadd sandntiheagset deeatoms 381, 83

swing inward so that the distal ends 33b of the
opSSPa Y & Hide ATAE: 3BrdRYed SH9se bPo@asds DidIEY .gets
nearer to the first rotary disc 21. The first rotary disc 21
is rotating in the direction indicated by the arrow X2 in
synchronization with the running speed of the contiguous diaper
structure 80.

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

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

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

guide arms 33 having moved into the contiguous diaper structure
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In this way, the guide arns 33 catch side edge zones
82a of the 5 crotch region 82 extending in the
vicinity of the fold 85 between the opposite side
edges 33a thereof so as to press these side 7
zones 82a into the inside of the contiguouswéfgggﬁZQQ
structure 80. Simultaneously, the guide arms 33 nove
into the clearance 65 defined between the guide
bl ades 54 so that the 10 sigke edge zones 82a may be
hel d between the guide arns 33 and the guide bl ades
sdédonndint benebyttwtkedhientotdieregsbde8bfrohets outer side
conti guous di aper structure 80. In the apparatus 20,

aﬁ%}%h%“%ﬁ%dé%%&%? ' ?%%S&&% dohenadistaliiends 338s 33b

e“spaced apart each other as the crotch 15

region 82 of .the cqntiguous_di aper struycture 80 Vv

ohielP fEERCTe Vise Aty @rgFmﬁoﬁg aggi'Fﬂgsﬁiggte?o éf%her'
disc 21. Thereupon the guide arns 33 progressively

In etiiactafy orhe lgmicdentimsciis catthpeids edget wpre8@2aTRE the
conti guous di aper structure 80 with the crotch region

e dih k‘ég_ﬁ@h dedeapand ek ed TrNsiavayty bfmid€ola@sf besveen
rotary discs 21 in the machine direction. In the

conti guays di.aper .s I f ed.i r ;
e GB BE CaPdny PRACT o<l SE2RG Croterey Sarsn B3crg ide
substantiak%y free fromaffection_of the tension . _
edger geBeEpdPa 49ntot fder | InG1dh O e dBfd TFRAINSTYRG ALAPeT
82, 83, so the side edge zones 82a of the crotch
stegianrs8Bcasibaleasebysivekigt: avdds armddi3 imsiye ipke the
contiguous di aper structure 80 can be conveyed forward
c}é‘ rdhee neehide i eetieanvwihE §hedsrwiLdes egi ep 8Rat the

el 1ably kept
side edge zones 82a may be held between the guide arms 33 and
the guide blades 54 and thereby tucked into the inside of the
contiguous diaper structure 80.

In the apparatus 20, the guide arms 33 swing so that the
distal ends 33b may be spaced apart from each other as the crotch
region 82 of the contiguous diaper structure 80 move away from
the peripheral zone 2la of the first rotary disc 21. Thereupon
the guide arms 33 progressively retract from the contiguous
diaper structure 80. The contiguous diaper structure 80 with
the crotch region 82 thus folded and tucked runs away from the
first rotary discs 21 in the machine direction.

In the contiguous diaper structure 80 folded in the crotch

region 82 along the fold 85, the crotch region 82 is

substantially free from affection of the tension exerted upon
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5in a tucked state. After the side edge zones 82a of
the crotch region 82 have been tucked inward, the
first and second wai st regions 81, 83 oppositely
spaced apart from each other now overlap and th E ﬁﬁ?
first and second webs are joined by neans oﬁ“%mﬁwa
heat - sealing 10 lines 86 extending in the cross
direction. These heat-sealing lines 86 are forned so
that the individual diaper4d-may have a symmetrica
appear ance. Subsequently, the first and second webs
thal £i 68 aabohgaid va byt Henéen87B2a8R, ext eelisngei edgd@ones
cross direction between two sets of the heat-sealing

8 2|ra,: cﬁ% ghg gr%@c%cﬁég 1Pab et ey tulhese it 1h Béidition,

_ extend across the first - and second wai st
regions 81, 83 in the cross direction. The ¢ ' .
thg; SPET LGEPUE AP0 SETIELETS Bhg Theo SeRLRrTY s i in

cutting lines 87 to obtain a plurality of the
thennaehdlnal d trepeiren witbhohd ¢roiiyregieh 8k wpliably kept
arranged side by side in the machine 20 direction.

in B $u@RRar akHse20 allows the contiguous di aper
structure 80 in the crotch region 82 to be

continuously and_rapid QE%EQ Lugked 4 d
2

Furth%%ﬁﬁﬁéfgéﬁeeéiﬁg?g¥ﬂs aPFgagatﬁe , _§£%%E %Og?ve

-50 side edge zone 82a . of the crotch region 82.t0 b
bacat ks e ANE E4EREEPAGRTPYE] HEdStheoGurhe o1 - 83

arms 33 catch the side edge zones 82a to press these
opicid tedgespaned 8gart nfuon lmdmsitier pewt reekhaipi uddren

di aper structure 80. ‘
the first and second webs are joined by means of two heat-sealing
lines 86 extending in the cross direction. These heat-sealing
lines 86 are formed so that the individual diaper 1 may have
a symmetrical appearance. Subsequently, the first and second
webs are cut along cutting lines 87 each extending in the cross
direction between two sets of the heat-sealing lines 86 adjacent
to each other. These cutting lines 87 extend across the first
and second waist regions 81, 83 in the cross direction. The
contiguous diaper structure 80 is cut along the respective
cutting lines 87 to obtain a plurality of the individual diapers
1 shown in Fig. 1 which are arranged side by side in the machine

direction.

This apparatus 20 allows the contiguous diaper structure

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

"and tucked inward. Furthermore, the apparatus 20 allows the



5 while the positive notion cans 23 are used in the
illustrated enbodi nents of the apparatus 20 accordi ng
to this invention for the purpose of sw nging the
guide arnms 33 so that the distal ends 33b thereof nay
get nearer to and draw away from each ot herf FE8i 807
possi bl e to adopt sol enoids for the sanme 10 purpose.
In this case, noving iron cores of the respective
sol enoi ds may nove away frojm.each other to swing the
guide arms 33 in the direction in which the distal
s endsa3dhdheseafoehe i regiead obher rahfabhe folded
noving iron cores of the respective solenoids my
C N _cont | h_aot-her i e [ e
5 Focpd RRVRER Fidh PR RO e B SR o e St s
nmove away from each other. A stock material for, the . d
zonefui8Pp &y PEES ScBREFAUDLLS 93 ZONES %?8&%&8&%‘? ¢ R
to the liquid-pervious topsheet 2) may be selected
of rgie tdenigipmec erisipetd sgroftarhdy8Pophilic fibrous 20
nonwoven fabric, a hydrophobic fibrous nonwoven fabric

havi Rg, ; 1 PLE ALY +9fePeiSiOlR | ©ft8s and arfd nebky¥d in the
perforated plastic film A stock material for the

| i qui d-i nperyi qus cont i us _secan . :
j ordin this
YL ES O aTRE R BoERE PF U PRBeru LS BSSREREEE 57
may 5 FEB 2007 -51 be selected fromthe rogﬁ h
imorrst s fgrothe twwesehebiswimasneushe %ﬁ%’v@ fabt PR, that
a breathable but l|iquid-inpervious plastic film a
£ 166 RS iall @ 3EYerhd wdis f magoapit neamgrtvm aod dore away from
| ayers of hydrophobic fibrous nonwoven fabric placed
egggnogﬂér?nfﬁhfé possible to adopt solenoids for the same
purpose. In this case, moving iron cores of the respective
solenoids may move away from each other to swing the guide arms
33 in the direction in which the distal ends 33b thereof get
nearer to each other and the moving iron cores of the respective
solenoids may come in contact with each other to swing the guide
arms 33 in the direction in which the guide arms 33 move away
from each other.

A stock material for the liquid-pervious continuous first
web (corresponding to the liguid-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 ligquid-impervious continuous second

web {corresponding to the liquid-impervious backsheet 3) may
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5 and . a conposite sheet conprising a hydrophobic

fi brous nonwoven fabric and a breathabl e but

i quid-inmpervious plastic film |am nated upon each

ot her. A nonwoven fabric nay be selected fromthe

group consisting of those obtained by spun récexB 2007

needl e punch-, nelt 10 blown-, thermal bond-, spun

bond-, chem cal bond- and air-through-processes. A

conponent fiber of nonwoversif.abric nmay be sel ected

fromthe group consisting of polyolefine-, polyester-
b e 1Rk yant dan hasedrbibeichs is/iegant-shedtrbphylpec fibrous

conjugated fiber and side-by-side type conjugated

fiber of. 1.5 polyethyl 0 r e: ; :
ncﬁ?ﬁf‘i/ve‘?rhﬁai’ﬁéfgolgy%ﬁe@: %%%gg %%?eggéﬂllg@a ?fl s plastic
fluff pul p and super-absorbent polyner particles q{ a
£t Breonod 1t POPHPPEN SRR CabBPhETANT FYPyfifefore Layers
particles and thernoplastic synthetic resin fibers
oﬂ@ﬂﬁ&%@&@ﬁiEOfﬁbfhméﬁmﬂmbhénhhﬁaﬁx:Piatedauky¥0nﬁeanother
core 4 is 20 entirely covered with a |iquid-pervious

ar?é‘a %eéorﬁé%gh?eg shbes U mRaRehgtk hMEEBRBLEE & iRgRweeMwoven

ricin order to prevent the "core 4 fromgetting

out , of shape and/orE%o revent fallin oﬂ% 3% 4§§3 1
far {hefnPat t PEFRENA ?yﬁ%? gé??%gT%%PéﬁﬁF 0 R 5

FEB 2007 -52 fromthe group consisting of
lstonatedaged; @wih widsw--based and synthetic

pol ymer - based particles. The apparatus and the nethod

for ol dongosaa tEgking mdiyspesabled edicagersram tthei rgroup

crotch regi ons has advant ageous
consisting of those obtained by spun lace~-, needle punch-, melt
blown-, thermal bond-, spun bond-, chemical bond- and
air-through-processes. A component fiber of nonwoven fabric
may be selected from the group consisting of polyoclefine-,
polyester— and polyamide-based fibers, core-and-sheath type
conjugated fiber and side-by-side type conjugated fiber of
polyethylene/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
polymer 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 hydrophilic nonwoven fabric in order to prevent the

core 4 from getting out of shape and/or to prevent falling off

of the polymer particles. Polymer particles may be selected
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5 effects that the contiguous diaper structure running
in the machine direction can be folded and tucked into "
the inside of the contiguous diaper structure. The
apparatus provided along the peripheral zone of the
first rotary disc with a plurality of the fot8& hgh 2007
plates allows the crotch regions of the 10 contiguous
di aper structure to be continuously and rapidly

fol ded and tucked inward. W,th the apparatus in which
the guide arns of the respective folding plates sw ng

frﬁ?xﬁéh?%ﬂﬁ FﬁgnéﬂsEbﬁ? ECBL Aech haHed | eBl1bhesgLbaesd and

t he opposife side edge zones 15 of the

crqQtch region to _press these.side edge zones into the
5XW€§?§%QﬁP QESFPﬁﬁﬁoH THESpEY " structure and t hereby

to ensure that the crotch region can be reli abl .
t uckéthe ragared-a et [Rrichd-hep peg fonprdidlimg, ang tucking
addition to the folding plates, the auxiliary plates,

aidioiide AlHPerOe ithert beot@h céghtan ceadbeiduwsrtadeous
gui de bl ades of the auxiliary plate as the guide arns

t.he .f.ol.di i.ng a j Sd98 ¢ 1
fS o S e B e e e e, 0 the
guide arnms and the guide blades. In this way, the .
e TATEn S OBaR RS TRSRs005d Eaed T thel {3BHYe of
tucked inward. The individual diaper having its crotch
thegbanifjobdediianter strketuby. t fhcapppratuss asevidrAglong
to this invention mght not create a disconfortable

+HSed MG HRGANSbnkher vaRS ¢ rhecagsery heisc with a plurality
of the folding plates allows the crotch regions of the
contiguous diaper structure to be continuously and rapidly
folded and tucked inward.

With the apparatus in which the guide arms of the
respective folding plates swing back and forth in the machine
direction, the guide arms catch the opposite side edge zones
of the crotch region to press these side edge zones into the
inside of the contiguous diaper structure and thereby to ensure
that the crotch region can be reliably tucked inwa;:d.

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

and the guide blades. In this way, the crotch region can be
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5 crotch region is properly received by the wearer's
crotch region as the diaper is put on the wearer's
body. Furt hernore, even if the crotch region is
squeezed by the wearer's crotch, it is not like

that the crotch region might be irregulfarly *5IBE% 2007
and/ or the core mght be forned with a plurality of
irregular 10 creases. In this way, there is no anxiety
that the bodily discharge ghsorbing capacity in the
crotch region mght be deteriorated. This diaper 'S

% &%ﬁhgggyl@g@g&gnhgnggdthat the wearer's toes
/or heels ntght get stuck on the S|de edge zones

R P oo

| eg-holes to put the di aper on the mearer s . body
tudies! Warythe RpRALEters esrobdismoe Hityis wtfeaﬁl?’ﬁé“lght not
wearer's body. (r)5 FEB 2007 -54 CL Al MS 1 An

craRpa atdisdaredeldilrgfaatihgcddaigsa thatveguenshacapee the
structure running in a machine direction, said

ort cont| 9%@#?1} é% [.gﬂ‘cgﬁéir lfl'éé‘éi\%@ Hg&ﬁﬂcﬁ%ﬁé&ﬁe@ @Ektbél:htﬁéglon

cro anged at intervals in
sald machi ne_ direction and a Iural ty ?ugglrst and
0

a5 &ben8lABFE 1T ddtord FRFNEEROTh . PERPLEEIVER
regions in a cross direction orthogonal to said

ifivatki oeottn entgiom dmdstaserr Pypkbeareasents CEgERbIlest 1S
each 10 formed between each pair of said crotch

nd€ i @13 vadhac ete k@R region might be irregularly folded

and/or the core might be formed with a plurality of irregular

creases. In this way, there is no anxiety that the bodilly

discharge absorbing capacity in the crotch region might be

deteriorated.

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

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

put on the wearer's body.
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ot her, said apparatus conprising: a conveyor nechani sm
folding said contiguous diaper structure along a fold
in said crotch region so that said first and second
wai st regions are oppositely spaced apart fron%each %5
ot her and conveyi ng said conti guous di aper stTadtik €007
in said mnmachine direction with said contiguous di aper
structure kept folded; a fol ding nechani smtucking
said crotch region of sald ssconti guous di aper
structure into the inside of said contiguous 20

di aper structure from gakdal egmhel es |ying on both
sides of said crotch region; said fol ding nechani sm

i ncluding folding plates adapted to nove toward and
away fromsaid crotch region of said 5 FEB 2007 -55
conti guous di aper structure in said cross direction_jn

1 syncimoapparabns viiath fphdanapnsd tegkdng chCrgdgeour a‘bjé‘i‘Per

structure in said machine direction; each of said
stfaldiyig phatebng ORI iaSinkgha rid [&itrehasergndsaisl acpat tguous

of guide arns extending fromsaid first base in said

C n;al n [
e %dn%fun%%%zf?%?o@?ﬁﬁhnﬁ%gmﬂs

of said conti guous, r struct s. sai d folding
a@aai%%@%gesa%ardl%%ﬁﬂp DUChSaragha gl Sargetion

conti guous di aper structure in order to catch 10
phppdsitte off deretgesdosesand wabik raodgingn lvanghboth sides

vicinity of

of said crotch regions in a cross direction orthogonal to said

and a

machine direction and having a plurality of leg-holes each
formed between each pair of said crotch regions adjacent to each
other, said apparatus comprising:

a conveyor mechanism folding said contiguous diaper
structure along a fold in said crotch region so that said first

and second waist regions are oppositely spaced apart from each

.~ other and conveying said contiguous diaper structure in said

machine direction with said contiguous diaper structure kept
folded;

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

said,folding'mechanisnlincluding folding plates adapted

to move toward and away from said crotch region of said
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said fold fromthe outer side. 2. The apparatus
according to Caiml, wherein each of said guide arns
has a proximal end and a ‘distal end, said proximl 15
end is fixed to said first base and said distal end
repeatedly .swing back and forth so that sai d szt
side edges of said guide arns get near to each other
as said guide arns nove into said contiguous diaper
structure and get away fromseach other as said guide
arnms retract from said contiguous diaper 20
co\?\i]tr :fﬁltol&rse dfap Pe RS RCAULH NI besEl alMde®ior, in
sal I ng nechanlsn1|ncludes a first
rotary .di sg adaﬁteg to rotate FEB. 2007 £56 aro céa or
SYAFhEONS 28k eRdi Hythn RS c A dffé t.%‘ﬁn 0Pt Ut al Tty
of said folding plates are arranged in a periphera
stzorecwofe dai daifd mechioeadyrédiseomat regul ar intervals
and nounted thereon by neans of an axis extending in

sai d gueiht beada fi rectdign patdsést Gopriaie sarousd Isase and
axis, said folding plates rotate around said axis of

said fi rst rotary r
= PRt acdsr T A et St R s & Bk St croee
plates rotates around its own axis by 360, while said
difjeaiiaroeady adiigaefoiRt 881 PRGRENE fél%%’tﬂasﬂ 55 360
so that a direction to which said 10 guide arns are
opposed.d gualleaymst hev saare ndorting instidei oh sefid gaitdiguous
folding plates and said pair of said guide arns noves
oS8k HLEL088 Sl E8ShI N diflOp Bl & meRRkl BhRisd Bhadefrotch

structure to
region of said contiguous diaper structure in order to catch

opposite side edges of said crotch region in the vicinity of

said fold from the outer side.

2. The apparatus according to Claim 1, wherein each of said
guide arms has a proximal end and a distal end, said proximal

end is fixed to said first base and said distal end repeatedly

_swing back and forth so that said opposite side edges of said

guide arms get near to each other as said guide arms move into
said contiguous diaper structure and get away from each other
as said guide arms retract from said contigquous diaper

structure.

3. The apparatus according to Claim 1 or 2, wherein said

folding mechanism includes a first rotary disc adapted to rotate
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catch and press said crotch region of said contiguous
di aper structure as said crotch region of said
conti guous di aper 15 structure gets nearer to said
peri pheral zone of said first rotary disc and. npve
in said cross direction apart fromsaid conf’i &ﬁ%iﬁ@?
di aper structure as said contiguous diaper structure
gets away from said peripheral zone of said first
rotary disc. 20 4. The appajatus according to Caim3,
wherein said folding mechanismincludes a plurality
a1 BuRPsint by s M ONH GAME nak agetal disecdipal i phdralality
zogefpf Zalg first rotary disc at regular intervals
nd.fi thereo each_of said.fol di :
obgote EinnpiPhes e e At 40 bhoLaPAeBr Scia Of Seid
ends of said guide arms, a rod connected to said
f iguitdecdeny Byseedngegiledl énFeRka bR RPEFOBREPAGEIFFEOn bY
said cross direction and a pin extending through an
méith 2@nen Afx iSies tend iapdis aad of vestibaselireddiah so as to
vertical 5 direction, said pinis slidably inserted
rd L0 %30888%%*& Cx$8M: LIPPYEq Ph tiﬂ'a@:e%%ﬁéﬁ/@ afBhih8said
can1a3 eagh of said positive mBtion cams rot at es
around said axis of said first rotary disc _due to
St 8E1 GH OF LSRF A TS G-6E A% S8 S0 it KA bESRovEtes
al ong said cam groove so that said rod noves back and
af@urid itrs 18vrs aixl < reosk edicheofi spidnfoddiag golaecarmtates
swi ng back and forth in said machine direction by
af@(ﬁgf ik &al dxlibnks sand Jhakedyid yaiddistaly anes ohrates
sal d guide arns repeatedly get near to and away from

each_at her. . o . . . .
around ftse own axis by 360° so that a direction to which said

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

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

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

intervals and fixed thereon, each of said folding plates
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15 5. The apparatus according to any one of Clains 1
through 4, wherein said fol ding nechani smincl udes a
plurality of auxiliary plates |ocated so as to be
opposed to said folding plates and adapted to nove
toward and away fromsaid crotch region of g%@;FEB 2007
conti guous di aper structure between said first 20 and
second wai st regi ons oppositely spaced apart from each
other in synchronization w,th running of said
contiguous diaper structure in said machine

' 1003 1RGSRt 8% H sAYAIHH A a1 R £ 6 £ GRITA §888e Arms,
csé%gﬁﬁﬁﬁaég andua Sair gf g&%de bﬁades -5 FEB 2%U4

-58 arranged side by.side.in said vertical -direct
a FAF SR %ﬁ& tPr %#@aW%%W g) s@e%ﬁgs%lf %:%Cgs%ﬂﬁ{ and
direction, each of said guide blades has a distal end
exttapetiow towarddsaiabs ddsectilpacaidm® Pigapgtgui Ry difough
and sai d gui de bl ades synchronously nove into 5 said

arf @Hd GRS odi aped Bbd Usidiren iand isistubhasednsdyidarattical
guide arns nove into a clearance defined between said

ai r..of sai ' Qat ' r.Qt i
I S b R e L e
and thereby tucked into the inside of said contiguous.
TR 0L FREEL BPELITIPNS FIOTH AP uE258c3 d??ﬂgétlgos“"“ ive
Caimb5, wherein said folding mechanismincludes a
mesteann damst aoyades adoorat edidorass o dreid dipededotary disc

said first rotary disc and adapted to rotate around
A X SretiendibRgshidsai fst efdt Lt diskeahiiosaid@ pin moves

plurality of
along said cam groove so that said rod moves back and forth in
said cross direction and said guide arms swing back and forth
in said machine direction by means of said links and thereby

said distal ends of said guide arms repeatedly get near to and

away from each other.

5. The apparatus according to any one of Claims 1 through
4, wherein said folding mechanism includes a plurality of
auxiliary plates located so as to be opposed to said folding
plates and adapted to move toward and away from said crotch
region of said contiguous diaper structure between said first
and second waist regions oppositely spaced apart from each other
in synchronization with running of said contiguous diaper
structure in said machine direction, each of said auxiliary

plates comprises a second base and a pair of guide blades
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15 said auxiliary plates are arranged in a peripheral
zone of said second rotary disc at regular intervals
and rmounted thereon by means of an axis extending

t hrough said second base in said vertical direction
so as to rotate around said axis, said auxili dhp 2007
pl ates rotate around said axis of said second rotary
20 disc as said second rotary disc rotates around its
own axis and each of said guxiliary plates rotates
around its own axis by 360 while said second rotary

' I i (5 QMWDK ESal RY r30Q 198 ARAles@end;
a%a?{éécfgﬁﬁggbﬁaﬁ%?%dégisd%lgui Se bl %des are lopposede (re)n5 e

FEB 2007 -59 .is always fhe same during rotatien_of .
£ B AR TS S Ceath BF oA GRGD B Aasd guide
nmoves in said cross direction into said contiguous
bdicrehast rudiakelbetdempesd tovesd saddsecend diggation,
regions as said crotch region of said contiguous

s ARRN do BbhYCAME &0t sunaarsladdés sHindhirohstisagdrove into
second rotary discs and noves in said cross direction

apart fromsaid contj i . j :
BBl i e PP P 3R sl mb Lol BP gaphigyiae
and second rotari discs. 10 7. The apparatué accord%rg%.
axs ANYYDHETEF ACFARREAACE HSLHIEd detiirsresRidapgit o Said
conti guous di aper structure conprises a
gilidplid-geerey isousheonsandousotfch stegiely, is held between said
l'i qui d-inpervious continuous second web and a

gl ity 06 Lhaei §ndbs ok Demds GRlEEhetdh LNEREAOSEEL the
between said first and second webs and extendi ng 15

144 00 <3 L AP0 RQUBLY 8@Ldothbs! and second

6. The apparatus according to Claim 5, wherein said folding
mechanism ;E,nclu_des a second rotary disc located so as to be
opposed to said first rotary disc and adapted to rotate around
an axis extending in said vertical direction, a plurality of
said auxiliary plates are arranged in a peripheral zone of said
second rotary disc at reqular intervals and mounted thereon by
means of an axis extending through said second base in said
vertical direction so as to rotate around said axis, said
auxiliary plates rotate around said axis of said second rotary
disc as said second rotary disc rotates around its own axis and
each of said auxiliary plates rotates around its own axis by
360° while said second rotary disc rotates around its own axis

by 360° so that a direction towhich said guide blades are opposed
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region in said cross direction. 8 A nethod for

fol ding and tucking a conti guous di aper structure
running in a nmachine direction, said contiguous 20

di aper structure including a plurality of crotc
regions arranged at regular intervals in safﬂéngﬁﬁﬁmg?
direction and a plurality of first and second wai st
regions lying both sides of said crotch regions in a
cross direction orthogonal 40 said (r)5 FEB 2007 -60
machi ne direction and having a plurality of |eg-holes

i% %Jﬁgvggfso{ﬁ@% WeEIngach-Naidn 8F s&ld £~AlGRreglans and

nt to eac ot hér, said nethod conprising the
steps of: fol di.ng sai,d conti guous di.aper stru re .
RIbIRE 2961 QUL HC BLESrE T HTH Gion EBoE Hat e iPn 1nto
first and second wai st regions are oppositely spaced
saphconti gnoeachi apdre st rugekiradesaiaercpol d e sRdgrecond
sai d contiguous diaper structure into the inside of
waBi d 16RAbhgUAYSs i @REIotE vehuse of Iselids abdtegohel dsaper
l'ying on both sides of said crotch region 10 by

fol di ng neans; sai o) di . ' ' HE
e B Al T e I DA A Baeg P s 2 Jdcs and
crotch region of said contiguous diaper structure in
st LB GEPBE(T GRS .Y ABRFB IR PBHO CAEH SPGH FPPeT
of said contiguous diaper structure in said nmachi ne
sthudinectdsoraidachnoigsaind ddphngipluattesecaappi svay Erom
first base and

said first and second rotary discs.

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

region in said cross direction.

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

of said crotch regions in a cross direction orthogonal to said



10

15

20

a pair of guide arns extending fromsaid first base in

said cross direction and aligned in said machine

direction; and said guide arnms noving into the inside

of said contiguous 20 diaper structure as said

fol ding plate noves toward said crotch regi-of piff S04

conti guous diaper structure in order to catch

opposite side edges of said crotch region in the

vicinity of said fold fromd{he outer side. 5 FEB 2007

-61 9. The method according to Caim8, wherein each

0 : el r each
nn R B R S A Py 3 R

and said distal end. repeatedl swi_ng .back_and farth
fygnechhetyarn s5opoRRte o %aelﬂg&éegclafr 'O&Ssaﬁg%ﬁ‘%%‘tafﬁﬁseach

get near to each other as said guide arns nove into
otseed, contd guddedicaper istingctbeeshapsget: away from

each other as said guide arnms retract fromsaid

cont i QU A APQ cortt TSI 8iapfr Khrutheireaedy a fold in

according to Caim8 or 9, wherein said folding neans

i ncl ud first rot dj, sc e 0 :
s TS TRPEOR I LHAE UorY (gt o Pt gebe fions

plurality of said folding plates are arranged in a
axreropiegdielpomPasiek Frgrt CEem P8ERr PtBPEe at regul ar

intervals and nounted thereon by neans 15 of an axis

ext endidiginig saidl anrtdicategliorecti opasd asntbguaisat@iaper

around said axis, said folding plates rotate around

sSALG @4 S nt8f tB81 fhdidsSof shalYesh St asusaidpkhr Structure
rotary di sc rotates

from said leg-holes lying on both sides of said crotch region
by folding means;

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

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

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

opposite side edges of said crotch region in the vicinity of

said fold from the outer side.
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around its own axis and each of said folding plates
rotates around its own axis by 360 while said first
rotary disc rotates 20 around its own axis by 360 so
that a direction to which said guide arns are opposed
is always said sanme during rotation of saidmgoﬁggq@37
pl ates and said pair of said guide arns noves in “said
cross direction into said contiguous diaper structure
to (r) 5 FEB 2007 -62 catgﬁ_and press said crotch
region of said contiguous diaper structure as said
9 Crotgh ﬁigltﬁgdogcégﬁfgiﬁg n%b 08 PLSm 0% AR er St YHdH &f said
gets nearer to sald perrpheral zone of said first
rotary disc and noves _.in said cross direction apart .
IEHCPSERINES HRIGUGRS GRdpeidd Hciare®RY it proximal
conti guous diaper structure gets away from said
erpedbpherad tzoseidf £usd Hagesandosary ddisgel end nepeatedly
ot her hand. 11. The nethod according to C aim 10,
swhef etisahd fohdi g thAtnBang dpsddide: aibleueabbtYoplsaid
positive notion cans arranged in said peripheral zone

of , said first rotary disc at u i nt .
P A T Rer o Bneh S 4T Ford r bl “at fhdednto
| i nks mounted on said proximal end of said guide arns,
sald eent4aHeEEedlRES At uiivde arfsIsly FshdTen &afly other
link and 15 extending in said cross direction and a
asPi Bag¥t endidig thmeughetmactendroonesaifd saicdtigdoaad diaper
said first base in said vertical direction, said pin
sﬂfﬁé?dfgﬁﬂy inserted into an eccentric cam groove of
sal d positive notion cam and each of said positive

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

said cross direction into said contiguous diaper structure to
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notion cans rotates around said axis of said first
rotary disc 20 due to rotation of said first rotary

di sc and said pin noves along said cam groove so that
said rod noves back and forth in said cross direction
and said guide arnms swi ng back and forth inmgagg émgg
machi ne direction by neans of said |links and the %b
FEB 2007 -63 said distal ends of said guide armns
repeatedly get near to and g Anay fromeach other. 12.

The nethod according to any one of Cains 8 through
in e ' i nclud i42

] BEr S Tares oo o B2 Fa he 3n55ag ot eper

said folding plates and adapted to nove toward and_,
SERRGE o S af el dr 6FERCRegPEACEt Oaith 1 RGBS diaper

di aper structure between said first and second wai st
stegions: eRpes irteainers pac edidppet iphematactnetd®rsaid Iirst

synchroni zation with running of said contiguous di aper

rStAHE TS hAGSAbPe B sRE 4dbrE6E | Pre@@GTh 8ha%@l Brom said
auxiliary plates conprises a second base and a pair

of gui de hlades _ arranged side.b i.de in said_cross
G A B PR B AL SHE SO 4P L IEBHY e Hoadr Erre
cross direction, each of said guide 15 bl ades has a .
geli s eayefidon srdrck perophedas arene edssadd ridaisitonotasygdisc,
gui de arnms and sai d gui de bl ades synchronously nove
on e &adicd- ¢emid.guous di aper structure and
si mul taneously said guide arns nove into a clearance
defi ned between said pair of said guide blades so
that said transversely opposite side edge zones

11. The method according to Claim 10, wherein said folding
means include a plurality of positive motion cams arranged in
said peripheral zone of said first rotary disc at regular
intervals and fixed thereon, each of said folding plates
comprises links mounted on said proximal end of said guide arms,
a rod connected to said guide arms by means of said link and
extending in said cross direction and a pin extending through
an end zone of said rod and said first base in said vertical
direction, said pin is slidably inserted into an eccentric cam
groove of said positive motion cam and each of said positive
motion cams rotates arognd said axis of said first rotary disc
due to rotation of said first rotary disc and said pin moves
along said cam groove so that said rod moves back and forth in
said cross direction and said guide arms swing back and forth

in said machine direction by means of said links and thereby
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20 of said crotch region is held between saird gui de
arns and said guide blades and thereby tucked into
the inside of said contiguous diaper structure. 5 FEB
2007 -64 13. The nethod according to Caim 12,
wherein said folding means include a second- fof giky2007
disc located so as to be opposed to said first rotary
di sc and adapted to rotate around an axis extending
in said vertical direction,ca plurality of said 5
auxiliary plates are arranged in a peripheral zone of
said giisggﬁ.ogﬁﬁé% LYiAl §Gi @ a@uU-apebnbely 3;}@3: aBdr to and
nount ed thereon by neans of an axis extendi ng through
sai d_second base in said vertical direction so as to
a9t iG] EAEd ;axis, said auxiliary plates rotate
around said axis of said second rotary 10 disc as said
second rotary disc rotates around its own axis and
each of said auxiliary plates rotates around its own

1RXi S e 136A8AaEESr8ahE weeaRdonet®f Y 1diise Botatesgh 11,
around its owmn axis by 360 so that a direction to

whi ch sai.d. qui-de bl ar, sed ;] ySe the, i1
e AT ol car oo e 11 BPy TR PAPELSL Byt iery
each of said guide blades noves in said cross

plh e ticswtest 50 aRitP BSnPPEOBES P e folgddpgrplates and

between said first and second waist regions as said
addsted tbaghon tofvasal and enayglious siaberotshruagigreot said
gets nearer to said first and second rotary discs and

c ﬁ?lldlfg §8L P PTRSH R RCheBeAPaRE dffigBtSahd second waist
conti guous di aper 20 structure as sai d conti guous

LJiaper structure getg away from.

from each other in
synchronization with running of said- contiguous diaper
structure in said machine direction, each of said auxiliary
plates comprises a second base and a pair of guide blades
arranged side by side in said cross direction and extending from
said second base in said cross direction, each of said guide
blades has a distal end tapered toward said cross direction,
said guide arms and said guide blades synchronously move into
said contiguous diaper structure and simultaneously said guide
arms move into a clearance defined between said pair of said
guide blades so that said transversely opposite side edge zones
of said crotch region is held between said guide arms and said

guide blades and thereby tucked into the inside of said

contiguous diaper structure.
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between said first and second rotary discs. 14. The

et hod according to any one of clains-8 through 13, -5
FEB 2001 -65 wherein said contiguous diaper structure
conprises a |iquid-pervious continuous first web, a

I i qui d-inpervious continuous second web andaaﬁ EER 2007
plurality of |iquid-absorbent cores each interpog%cé2
between said first and second webs and extending 5
fromsaid crotch region tomggd said first and second
wai st region in said cross direction.

13. The method according to Claim 12, wherein said folding
means include a second rotary disc located so as to be opposed
to said first rotary disc and adapted to rotate around an axis
extending in said vertical direction, a plurality of said
auxiliary plates are arranged in a peripheral zone of said
second rotary disc at regular intervals and mounted thereon by
means of an axis extending through said second base in said
vertical direction so as to rotate around said axis, said
auxiliary plates rotate around said axis of said second rotary
disc as said second rotary disc rotates around its own axis and_
each of said auxiliary plates rotates around its own axis by
360° while said second ;otary disc rotates around its own axis
by 360° so that a direction towhich said guide blades are opposed
is always the same during rotation of said auxiliary plates and
each of said guide blades moves in said cross direction into
said contiguous diaper structure between said first and second
waist regions as said crotch region of said contiguous diaper
structure gets nearer to said first and second rotary discs and
moves in said cross direction apart from said contiguous diaper
structure as said contiguous diaper structure gets away from

between said first and second rotary discs.

14. The method according to any one of Claims 8 through 13,
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wherein said contiguous diaper structure comprises a
liquid-perviocus continuous first web, a liguid-impervious
continuous second web and a plurality of liquid-absorbent cores
each interposed between said first and second webs and extending
from said crotch region toward said first and second waist

region in said cross direction.



