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08 FEB 20B7 -1 SPECI FI CATI O N APPARATUS
AND METHOD FOR FCOLDI NG AND TUCKI NG CROTCH REG ON OF

DI SPOSABLE DI APER 5 TECHNI CAL FI ELD OF THE | NVENTI ON
The present invention relates to an apparatus - _
method for folding and tucking di sposabl e dia@gfg%ﬁ%zmﬁ
crotch regions inwardly of the diaper as the diaper

is fed in a machine 10 direction. RELATED ART Vari ous
processes for making pull-oi-diapers are well known
(for exanple, from Japanese Lai d-Qpen Patent

Application 15 3PdbE €atli §nd Nod. T1898-B1135A,

1993- 31136A and 1993-42180A). A typical exanple of the
wel | - known processes will be described below The
process conprises the steps of formng a contiguous

| am nabedaghilic! M8 RYThE SRR ADIAIUhe ARRRITREN

cores reg ween a
| i qui d- pervi ous contlnuous first web and a

i qui d-1 npef#PELYE BBREPHUSUSDSREG P e P BT r unni ng

in a machine direction so that each of the
| i qui d-absorbent cores may be arranged in a cross
direction orthogonal to the 08 F E B 2007- -2
TECHNICAL FIELD OF THE INVENTION
The present invention relates to an apparatus and a method
for folding and tucking disposable diapers in crotch regions

inwardly of the diaper as the diaper i1s fed in a machine

direction.

RELATED ART

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

The process comprises the steps of forming a contiguous
laminated structure by interposing ligquid-absorbent cores at
regular intervals between a liquid-pervious continuous first
web and a liquid-impervious continuous second web both running
in a machine direction so that each of the liquid-absorbent

cores may be arranged in a cross direction orthogonal to the
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machi ne direction, folding back the conti guous
| am nated structure along a center |ine extending in
the machine direction wth the second web inside,
joining these webs along a heat-sealing line e
extending in the cross direction between each {5 pifp 2007
of the |iquid-absorbent cores adjacent to each other,
cutting out portions of the contiguous |am nated
structure along first cuttiing |ines each bei ng convex
in the cross _direction symretrically about the center
ma¢pEne o HEERELEH, hdlBsInghdP3Fhalhy GRGIROUse laminated
conti guous di aper structure along 10 second cutting
stiaesueaaloayteadhtgr ildneheisrmelisigdin eheirachinet dierction
each pair of the heat-sealing lines to obtain a
wBLHT Al Yellohddipshdugls iyl | - B, i APelifresENG P | 29Bng a
di aper made by such conventi donal process i s conposed
of a front ist regj.on,.a rear wai st region.and a
hERbTEFAF L dMISEHETE U1 LS TS GAFELEHOT Soag R ach
pair of leg-holes. In the case of the diaper nade by
paire pfotbkeslaguhdsabexdppihiartdyeh crd ey i bedeadivvether,
the I eg-holes open laterally wth respect to the _
cied shg helhe pbi-ehoRpens tReackptiftdhs Uakecitéd @6ructure
vi ewed from above wth the wai st-hol e broadened 20
ith the_ha w3 ts : i.st,zhol.e i u
2Bt aSr A e g T | 2T BeRLEl R, e e
region lies right _against the waist-hole. Wth iuch
draperon EREMGEALERL LY it Bhe REBEET A S F B T - garoles
stuck on transversely opposite side 0 8 FEB ZzBB7 -3
and finally cutting the contiguous diaper structure along

second cutting lines each extending in the cross direction
between each pair of the heat-sealing lines to obtain a

plurality of individual pull-on diapers. The pull-on diaper

made by such conventional process is composed of a front waist

region, a rear waist region and a crotch region so as 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 a vertical
direction as viewed from above with the waist-hole broadened
with the hands. In other words, the waist-hole is out of linear
alignment with the leg-holes and the crotch region lies right

against the waist-hole. With such diaper, the wearer's toes

or heels are prone to get stuck on transversely opposite side
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edges of the crotch region as the wearer's |legs are

| et through the waist-hole and the | eg-hol es when the

di aper is put on the wearer's body. In consequence, a

much tinme may be taken to put the diaper on @BeFEB 007

wearer's body. 5 Fromthe other viewpoint also, such

di aper is inconvenient due to the m nimumw dth of

the crotch region wusually being |larger than that of

the wearer's crotch region.-3-Specifically, the crotch

region of the diaper is too bulky to be properl
edgeiafehprrHEWEET PR LT EBEMPHE 1 GHA abf@é@% Hhyough

the wearer to feel an inconpatibility. Furthernore,
thderirad-¢ivler agiortharayghacilesegubmar-heoddegdeandd put on the

formed with a plurality of irregular creases as the

wEEPLEN @?ﬁf’ghﬁéﬂ JACJSE% ek, is mu%%u@ﬁﬁ@%a?ﬁgwakémo put

wear er a rTesult, a body discharge

absorbi ng function expected to the diaper in the 15
the ot tare d?lbrFC}?%‘%?ﬁr S'C)S’O(filé(t'eri orated and body
di scharges may | eak beyond the crotch regi on of the
di apeFromonshef ¢hieepr octswesimi sclosed i$uathe diaper is
above-cited Publications includes nmeans for folding

itBendbRnekt | dud heo CERE Clin 1Reh GRi @ dherigd ok eotdte region
di apers made by these processes are 20 stil

i.ed wi.th th i b .
oGEPIP S, 1B BB D e, ey on

provi de _the apparatus and,thefprocess for folding t he
SW%b%%%}ﬁ’di%FrggchEBeﬁm of jhe diaper is too bulky to

be properly received by the wearer's crotch region and causes
the wearer to feel an incompatibility. Furthermore, the crotch
region may be irregular 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 diaper in the
crotch region is apt to be deteriorated and body discharges may
leak beyond the crotch region of the diaper.

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

It is an object of the present invention is to provide

the apparatus and the process for folding the disposable diaper
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in the crotch region and thereby to solve the problens
as have been described above. DI SCLOSURE OF THE
I NVENTI ON 5 According to one aspect of the present
invention, there is provided an apparatus foggf @%iﬁ%?
and tucking crotch regions of disposable diaper
conprising: a conveyor nechani sm conveying conti guous
di aper structure having a plurality of crotch regions
arranged at 10 regular intérvals in a machine
direction, a plurality of first and second wai st
inagiconsotyghrgeaiohertd tharebpitesapdver ohe probdgrenas gyve
viewed in a cross direction orthogonal to said
LEBE hiae-digactdmn;and | yi ng contiguous one to anot her
in said machine direction and a plurality of
| eg- hol es each forned 15 between each pair of said
crotch regions adjacent to each other and arranged at
regular intervals in the machine direction wherein,
DYPCROTHRE & oftile HVEERER  sai d conti guous di aper
structure is folded along a fold in said crotch region
so t htcomsdirdy ftior she amshasac oifdthai steseyi dnyveakgon, there
opposed to each other 20 but spaced apart from each

ig | v;id%df%x @F@%ﬁ%@%ﬁ&gﬁmﬂ?%& QubRk g @ndtluCkegions

crotc 1 on of said configuous diaper

tructur romsaid |l eg-hales lying on both sides of
° aﬁiﬁsfa‘?%‘iﬁﬁ#r S SWEEE 'S %isi de of FEB 2007 -5

sai d contiguous diaper structure; _ ,
a conveyor mechanism conveying contiguous diaper

structure having a plurality of crotch regions arranged at
regular intervals in a machine direction, a plurality of first
and second waist regions lying on both sides of said crotch
regions as viewed in a cross direction orthogonal to said

machine direction and lying contiguous one to another in said

machine direction and a plurality of leg-holes each formed

between each pair of said crotch regions adjacent to each other
and arranged at regular intervals in the machine direction
wherein, in a course of conveyance, said contiguoué diaper
structure is folded along a fold in said crotch region so that
said first and second walist regions are opposed to each other
but spaced apart from each other;

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

lying on both sides of said crotch region toward an inside of
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said folding nmechanismincluding a first rotary disc
| ocated outside said fold in said crotch region as
viewed in said cross direction and adapted to rotate
about an axis 5 extending in a thickness direﬁj'on of
said diaper structure in a direction in whic %aEEBZG@?
di aper structure is conveyed and a plurality of
folding plates arranged on said first rotary disc in
a peripheral zone of said fi5srst rotary disc at regul ar
intervals in a circunferential direction of said first
sabd argnidiywist dimbedapradtugeget near to and get away
fromsaid crotch region as said first rotary disc
r ot atfsig easihi g sabehdol gh nthdglhatiesy conpitsi Ngbttary disc
first base and a pair of guide arns arranged in said
circunferential  di [Me] . $a ' .ot a | :
e e R e S S e e T R
first rotary disc fromsaid peripheral zone of said )
S@Jrcﬁst:rpéﬁa.%/lr@i%é—fmarﬁdl% REHIY hY priRES AbPYtvidly ax1s
around said axis of said first rotary disc as said
ektesdingtiar § thiscknetatiésecsadd glisded diapemsimgture in
forward progressively froma side of said crotch 20
a' &9FQN: 5% &%, 1499 t8ikha:hpsidecQicsatd idi @Bakeyed and a

structure as said crotch region of said diaper .
R e
gui de arns are pressed agai nst transversely 0 00 FEB
ip0e7perdpbppesi zensi B dtffes o ai Wl chiseghbnregular
extending in a
intervals in a circumferential direction of said first rotary
disc and adapted to get near to and get away from said crotch
region as said first rotary disc rotates;
each of said folding plates comprising a first base and
a pair of gquide arms arranged in said circumferential direction
of said first rotary disc and extending outward in a radial
direction of said first rotary disc from said peripheral zone
of said first rotary disc; and
said folding plates revolving around said axis of said
first rotary disc as said first rotary disc rotates, said guide
arms moving forward progressively from a side of said crotch
région so as to go to the inside of said diaper structure as
said crotch region of said diaper structure gets near to said

peripheral zone of said first rotary disc so that opposite side

edges of said guide arms are pressed against transversely
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vicinity of said fold fromoutside so as to conpress
said opposite side edges into the inside of said
conti guous di aper structure, and novi ng backward
progressively so as to draw out 5 of said diaper -~
structure as said crotch region gets away fro@qtﬁ§§ZMQ?
peri pheral zone of said first rotary disc. The
apparatus for folding and tucking the crotch region
according to the present ing¢ention includes the
followi ng _enbodinents. 10 The guide arnms can . X
oprpeHiedsydsweAgebacit &rid oF¥Pteh sagdonngEhPREing in a
direction so that distal ends of said guide arns
vieneatedby geidn€aldt ramdogetideayof ReMeAcorgiieys said
and wherein said opposite side edges of said guide
. res 2 e 3 e .
o BB e a0 et B 5 B SopRaofaa qhioper
of said diaper structure and progressively get away
SEFYTiT Eefoh 20THEYV B S Gaiidet a9 S Trovel b Ok ARarP SeaYLut
to draw out of said diaper structure. The fol ding
ofrechiahdd mpenct udestarplag skilbycobtpbsiagim gaisi eway from
cans arranged at regular intervals in said 20

i s aantll alordl BCHR00 #i9BE heaperépberal zone of

said first rotary disc and rotatably nounted on said

first_.rotar i.sc ans. of _shaft.s. extending,i .

o o TS epReTe Ty adY A LA AR TR Pl region

FEB 2001 -7 each of said folding plates has |inks i
AGRAAIEE ok pFBS?i FpaESent invention includes the following

embodiments.

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

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

of said diaper structure;
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ends of said guide arns, a rod connected to said guide
arns by neans of said links and a pin extending in
said thickness direction of said diaper structure
froman end of said rod lying 5 aside of sai [ s
base wherein said pin is slidably inserted ﬂ%éoﬁgézm@?
eccentric camgroove of said positive notion cam
said positive notion cans revol ve about the axis of
said first rotary disc as sdi-d first rotary disc
rotates around its own axis, said positive notion
cans gwmiesfamd foiding l36®s has donksi meyntgsbon priaximal
own axis in the peripheral zone of said first rotary
efli$ G AVBREE §@idk fHrhsd, BOtad ectinsetrakes $4iel yotidel 8fms by
(360 rotation) about its own axis, and novenent of
said pin_algng. i a [:QOV | .
nigve Phriard A8 Backiunrd ih SxratERR N Pigmpes
thereby causes said guide arnms to 15 swing so fhat )
dpeet Hon PA| SBHE S 1EREF s YR ER E8PY a5t 24rS3 Y ToAdlY1ng
get away from each other. The said fol di ng nechani sm
as had udesaadseinmtd bagkanede i sdiccpiediosladsbde inserted
opposite to said first rotary disc across said diaper
istEust We-and- dapied I Jeolat 8aK0pRd 1 8Rv@Xhdtion cam;
extending 20 1 n saidthickness direction of said '
di aper structure in said direction in whi said .
i apeiait peiiEe R a7 SR RTe gha Fis B of said
auxi liary plates nmounted on said second rotary disc .
fareohgapar iipRerag seéhefbrssaiatayacohdcrigttatrpseund its
regular +l; B FEB 29~9i s intervals in a
ofh I &Y erantd Yosdivieet monioh sand weeenNbridtr@ation (360°

rotation) about its own axis in the peripheral zone of said first
rotary disc while said first rotary disc makes one rotation (360°
rotation) about its own axis, and movement of said pin along
said cam groove causes said rod to move forward and backward
in said cross direction and thereby causes said guide arms to
swing so that said distal ends thereof repeatedly get near to
and get away from each other.

The said folding mechanism includes a second rotary disc
located on a side opposite to said first rotary disc across said
diaper structure and aaapted to rotate around an axis extending
in said thickness direction of said diaper structure in said
direction in which said diaper structure is conveyed and a
plurality of auxiliary plates mounted on said second rotary disc

along a peripheral zone of said second rotary disc at regular
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di sc and adopted to get near to and get away fromsaid
crotch region as said second rotary disc rotates;
each of said auxiliary plates conprises a second base
and 5 a pair of guide blades arranged in said szmﬂ?
thi ckness direction of said diaper structurefflﬁ"ari:oé?=
extending outward in said radial direction of said
first rotary disc fromthe peripheral zone of said
first rotary disc in which-8aid gui de bl ades have
distal ends tapered outward in said radial_ direction
ingfersaild fnrascircomisranyial skirantd o9apl siid seepyd rotary
pl ates revol ve about said axis of said second rotary
A1HS Grab a88pde8eeOdbt Qlcarytdi s6d rgtakesy S$abd sgid derotch
bl ades  nove forward progressively so as to go into the

i nsi de of j I ape Chyt ough. a cl earance
r%%lfclgnn:ads f‘fﬁe%ﬁgggﬁsgpg%—?r é?égn%lgéeconﬁ wai st regi ons
in synchronization wth said guide arns as said
cr ot @RGheqf Giiisk agéﬂal@néﬁé@tegt AR BLIETST PRI AP
cl earance defined between said first and second _
a patiar yf disick: diddsesnaultamsslisnysgad d-hjuikdessr dsreaobeon of
into a clearance defined between said gui de bl ades so

sdNatasabal 20 tiansmer sl Yo, oReside hakerdl @onesi dfradial
said crotch region are held between said guide arns

and sai d i de bl.ades and_t hereb tuck ' '

T ULEE Grafer SErURTITE ahed RarioSr pOFRaRatd zone
bl ades progressively get away from said diaper )

ok FRiet xS tasosary W FEN saiq pHGEpl3dRT BAVErdistal
sai d di aper structure gets away from said

ends tapered outward in said radial direction of said first

rotary disc; and

said auxiliary plates revolve about said axis of said
second rotary disc as said second rotary disc rotates, said
guide blades move forward progfessively so as to go into the
inside of said diaper structure throﬁgh a clearance defined
between said first and second waist regions in synchronization
with said guide arms as said crotch region of said diaper
structure gets near to a clearance defined between said first
and second rotary discs and simultaneously said guide arms move
into a clearance defined between said guide blades so that said
tran.sversely opposite lateral zones of said crotch region are
held between said guide arms and said guide blades and thereby
tucked into said contiguous diaper structure and then said guide

blades progressively get away from said diaper structure as said
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cl earance defined between said first and second rotary

di scs. The continuous di aper structure conprises a

| i qui d- pervi ous continuous first web, a

l'iquid-inpervious 5 continuous second web ang%%smf 2007

plurality of Iiquid-absorbent cores interposed: FER

between said first and second webs and extending in

said cross direction over crotch region further into

said first and second wai st?-regions. According to

anot her aspect of the present invention, 10 there is
cpobvhdedgaonepﬁoaai@rdg@p@rngtéﬁ@twi%kg¢kﬁcﬁWﬂKﬁﬁrom said

regi ons conprising the steps of: conveying a
cCaRLAAYE Uk HirRREbeSive U 4 81 FdWHsROaAd drddral rbyael discs.

crotch regions arranged at regular intervals in a

machi ne dir i pl uyy.al ity of_.fi nd
maistgq% ré%%%%gmw??%g g%’ ot h sﬁgégeg rgaidégﬁgggﬁes a
regions as _viewed in a cross direction orthogonal to,
lighgdmaeRyHe sl FEBELBHORR fiBEN gt # ndé T 18rRamPHrvLious
another in said nmachine direction and a plurality of

cbagihabes searmedvdie tndenpéacal pay ofol igaid-arssidgient cores
regi ons adjacent to each other and arranged at regul ar

ihgégﬁﬁgéaa ek wdkrs 8h fanachith andi £ &edi P HePhi 418 fedt@dindd ng in
sal d diaper structure along a fold in said crotch
reqgion so.that said first and second i St.reqions, ¢
SarE TRTSrL bt b PO et AP AP P oAt Sther 0 TSt
fol ding and tucking said crotch region of said
apdnBEAVDdsWALFERrQ9PUIE - - 10 di aper structure into said
di aper structure fromsaid
According to another aspect of the present invention,

there is provided a method for folding and tucking crotch
regions comprising the steps of:

conveying a continuous diaper structure having a
plurality of crotch regions arranged at regular intervals in
a machine direction, a plurality of first and second waist
regions 1yincj on both sides of said crotch regions as viewed
in a cross direction orthogonal to said machine direction and
being continuous one to another in said machine direction and
a plurality of leg-holes formed between each pair of said crotch
regions adjacent to each other and arranged at regular intervals
in said machine direction while folding said diaper structure
along a fold in said crotch region so that said first and secoﬁd
waist regions are opposite to but spaced apart from each other;

folding and tucking said crotch region of said continuous .
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| eg- openings Iying on both sides of said crotch region
toward an inside of said contiguous diaper structure;
wherein the step of folding and tucking includes
rotating 5 a first rotary disc |located transverse
outside said fold extending in said crotch fegifdm a807
viewed in said cross direction about an axis
extending in a thickness direction of said diaper
structure in a direction i-riowhi ch said di aper
structure is conveyed and making a plurality of )
difigledi ngtphatese 10i@Ere armged! odisped fshmictptar framscsaid
in a peripheral zone of said first rotary disc at
1€ [ nigBt 8y VR orl BoAhCEi ae8fer eatidatrodit etidiom ebward
Said first rotary disc get near to and get away from

sai d.crotch reqion_as sai ' r i.SC rotates;

Al AOFIGE § iaaﬁglaPﬂ lﬁPg?gs&%%é%ﬁi%géﬂ?égﬁﬁ’rst base
and 15 a pair of guide arms arranged in sajd .
ci r cUhEsEARtihe SHPP& FeRI1LY 284 WG NG 1RGtARss gréating
and extending outward in a radial direction of said

a fAinsit nejamy dise framtdae tperigpeesalyzoneside said fold
first rotary disc; and revolving said folding plates

ex?:lé%lﬂfin ifnaégidofcx%aac@l 20 £ Sher Qiatapadi S 8sigaidoss
iTst rotary disc rotates, noving said guide arns
from.,a side of,sa

i s BPHA R A GPHEPAIRG o 3 LOCEHEST e ghon of
said diaper structure as said crotch region of said
sadicapbramay uetretyes siFE® d2geytian iRewhich eRdd diaper
peri pheral zone of said first rotary disc so that
structure is conveyed and making a plurality of folding plates
arranged on said first rotary disc in a peripheral zone of said
first rotary disc at régular intervals in a circumferential
direction of said first rotary disc get near to and get away
from said crotch region as said first rotary disc rotates;
each of said folding plates comprising a first base and
a pair of guide arms arranged in said circumferential direction
of said first rotary disc and extending outward in a radial
direction of said first rotary disc from the peripheral zone
of said first rotary disc; and
revolving said folding plates about said axis of said
first rotary disc as said first rotary disc rotates, moving said
guide arms forward progressively from a side of said crotch

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

structure as said crotch region of said diaper structure gets
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opposite side edges of said guide arns are pressed

agai nst transversely opposite side edges of said

crotch region extending in a vicinity of said fold

fromoutside so as to 5 conpress sai d opposi t. 3%ﬁ%§zmﬂ

edges into the inside of said contiguous diéggger*E

structure, and noving said guide arns backward

progressively so that said guide arns draw out of said

di aper structure as said crut-ch region gets away from

the. peripheral zone of said first rotary disc. 10 The
neyet Hod ther peoighagadnebnaici agidhBlesotsharygidéac so that

according to the present invention includes the
obbs DV NGi 4€NBAGE EBE Ssa T EquiBdd Ofhhd) CA 18l 6Sr SH i AW inst:

said guide arns back and forth repeatedly in said

[ i.recti . t di | ends 5,0 ' .

cHREEEl TERERATR, e nell e, "HRa B sy thioegion

each_ ot her and maki ng said opposite side edges_ of said
exufRding M Ye¥inbatty cckathidtFekd pFugh eatisigls s as to

said guide arns nove forward so as to go to the
comstetes ofabdi dpgbapee stdacednesandtogetheavims ifdeorof said

each other progressively as said guide arnms nove 20
chRCKYRGE: SO 189et-0 a1 Qe Of 5841 chaliiRRET s ST UG UK arms

The step of folding and tucking includés rotating a

P o RSB A 1 F LT et BPOHF REet] BRoa DrgoLied

peripheral zone of u 8 FEB 2001 -12 said first rotary
dIRRer apErpptiptedasnsgafdciptsh regacy dgiete away from the

peripheral zone of said first rotary disc.

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

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

The step of folding an@ tucking includes rotating a
plurality of positive motion cams arranged at regular intervals

in said circumferential direction along the peripheral zone of
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by neans of shafts extending in said thickness
direction of said diaper structure; each of said
fol ding plates having |inks nounted on 5 proxinal
ends of said guide arns, a rod connected to sa Ui
arms by neans of said links and a pin extendgﬁ%%ﬁggggﬁ
said thickness direction of said diaper structure
froman end of said rod |ying aside of said first
base in which said pinis sli-dably inserted into an
eccentric camgroove of said positive notion cam 10
sa ¥ of Mgy rediadypddsti rd cepmntabbum saiid dxirstofosaliy disc
first rotary disc as said first rotary disc rotates

bRRREAY bt ShAWAs @Xchdinel At kREasaH b1BRsd BVEed®Ld®OBE said
cans once (360 rotation) about its own axis in the

d erifheral zone, of said first rotary disc while said
RS %Eﬁ%ﬁﬁycﬁ%c makes one rotation (360 15 rotation)
about its own axis, and noving said pin along said
&

cam gasdvechhpehdcinddingapdarssd Hevikdde idkRamPEi@d on

backward in said cross direction and thereby causes
pBek thglictiesap s dial gswiagss ,t hatod abdneisedltesdid guide
t hereof repeatedly get near to and get away from each

afhd 8L ndths BE ssé:ﬁ:pé?ﬁké Qg NG ; ANel L eki NP1 | G W0ES: ckness

conveying a second rotary di'sc located on a side
AZRREELLS P LRl U P58 AR S0 s PR
extending in said thickness direction of said ¢ EB OO
asii@e difapeid stimisdt breei in yhighdized pionis rhikiebh vsiigerted
di aper
into an eccentric cam groove of said positive motion cam;
revolving said positive cams about said axis of said first
rotary disc as said first rotary disc rotates around its own
axis, rotating said positive motion cams once (360° rotation)
about its own axis in the peripheral zone of said first rotary
disc while said first rotary disc makes one rotation (360°
rotation) about its own axis, and moving saild pin along said
cam groove which causes said rod to move forward and backward
in said cross direction and thereby causes said guide arms to
swing so that said distal ends thereof repeatedly get near to
and get away from each other.
The step of folding and tucking includes conveying a
second rotary disc located on a side opposite to said first

rotary disc across said diaper structure and adapted to rotate

around an axis extending in said thickness direction of said
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structure and making a plurality of auxiliary plates

mounted on said second rotary disc along a periphera

zone of said second rotary disc at regular interva 7

inacircunferential direction 5 of said secondrﬁ@t

di sc get near to and draw away from said crotch

region as said second rotary disc rotates; each of

said auxiliary plates conprising a second base and a

pair of guide blades arrang®d in said thickness

direction of said diaper structure and extendin _
diRRiar BEFACSEFE i % 10 09aFPEEEPBn IgT NaIGh { PRl diaper

rotary disc fromthe peripheral zone of said first
staictyraiasel makihich shixkputydebkhadedihayeptiisealmounted

ends tapered outward in said radial direction of said

' [P b bAkKig d
or FéfSL gss a outy?ﬁéeég%l gegaflcglgd\ﬁe%%pggggﬁd r ot ar;s/3 3| ssizecon

as sai.d second r dISC roIates sai | ades.
FR FoPRaE BIBGT oL R R 160 e S EE i g L e e o
i nside of said diaper structure through a cl earance
ofjefeinedechetvierirpigaidd st get nerr $econd diiw Bvieggfsas said
in synchronization wth said guide arns as said

cESE - dBiHrO DTz S @e&b@aerrozargt gusturergess; near to
a clearance defi ned between said first and second

rotary, di 865 ;and gﬁgy %P)Z%f Ve Ay s_ gxga%”ée&gﬁﬁ base

into a ¢l earance ween sali | ades so
that said _transversely osite Iateral nes of

aRg G ¥ &i gnide o Llates W@F oLt \ﬁé‘eﬁa%‘éut@ln‘j Sa%%ectm
and said guide bl ades and thereby tucked into said

of artidgddapeti apeucsure cngt exsnddihernoswarddindeaid radial

direction of said first rotary disc from the peripheral zone
of said first rotary disc in which said guide blades have distal
ends tapered outward in said radial direction of said first
rotary disc; and

revolving said auxiliary plates about the axis of said
second rotary disc as said second rotary disc rotates, said
guide blades move forward progressively so as to go to into the
inside of said diaper structure through a clearance defined
between said first and second waist regions in synchronization
with said quide arms as said crotch region of said diaper
structure gets near to a clearance defined between said first
and second rotary discs and simultaneocusly said guide arms move
into a clearance defined between said guide blades so that said

transversely opposite lateral zones of said crotch region are
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bl ades progressively get away from said di aper
structure as said «crotch region of said diaper
structure gets away fromsaid 5 cl earance defined
between said first and second rotary discs. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspeétive sy
vi ew showi ng an exanple of a pull-on diaper; 10 Fi'g.
2 is a partially cutaway devel oped pl an vi ew show ng
the diaper of Fig. 1; Fig.-B-is an overhead view
showi ng the diaper of Fig. 1 from above the
helad detheies; sEid.guidess ayns oved sedd visde dHewiesgand thereby
exanpl e of the 15 apparatus for folding and tucking
tddeLhatelt Jie0tORE 1 didhs 8ihfe stirdetuireWrshomeNgat Aeyuide
apparatus for folding and tucking the crotch region;

' 6 IS {all l.ese 5 Lew .
e U L o ek o
scal e-enl arged _overhead view of a folding plate and .
CEF AU EIERY Pf af2ld MipPeE | st it ryEy from said
overhead view of the folding plate; ran 2007 15

cledrar-e sledn nevdebheaden i e & fidws A gamd cidremdexahple discs.
the apparatus for folding and tucking the crotch
region; Fig. 10 is a side view corresponding to Fig. 9
showi ng t he '

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an example of a
pull-on diaper;

Fig. 2 is a partially cutaway developed plan view showing
the diaper of Fig. 1;

Fig. 3 is an overhead view showing the diaper of Fig. 1

from above the waist-hole;

Fig. 4 is an overhead view showing an example of the
apparatus for folding and tucking the crotch region;

Fig. 5 is a side view showing the apparatus for folding
and tucking the crotch region;

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

Fig. 7 is a scale-enlarged overhead view of a folding
plate and an auxiliary plate;

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

plate;



10

15

20

apparatus for folding and tucking the crotch region; 5
Fig. 11 is a partially cutaway scal e-enl arged si de

view showing a part of Fig. 10; and Fig. 12 is a

scal e-enl arged overhead view of the folding plate. 10
DESCRI PTI ON OF THE BEST MODE FOR WORKI NG OF THE! =rn 2pp7
| NVENTION Details of the apparatus and the process
according to the present invention for folding the

di sposabl e diaper in the crotch region will be nore
fully understood fromthe description given hereunder
W t h Fief ePent envwidr Hendievdenpanyvitg dnawhegsxaiplle gf the
1 is a perspective view of a pull-on di sposable

apbhaPerud My Cﬂ?)licﬁnfglo :agﬁd tLBkangr ChE Pcfc?t%l? N-&; 0% An

apparatus 20 as w be described later, Fig. 2is a

partial |y cutawa devel oped pl an_view of.the djaper

Povi g Th s Al Aeari e BES < Pedigins & Figr & Shrbchedhe

from each other along transversely 20 opposite |atera
aproriest s tivar defldimg @nfotdediagdtie gerately wegion;

overhead vi ew showi ng the diaper 1 from above a

wai stritpl 81125 a parkiaslylcadsvdy s alai-shlstgeauadieoriew
direction is indicated by an arrow LI (in Fig. 1

sﬁééﬁﬁ%F%gf%ﬁ§Q§y%&_q digr.eghijon is FEB 2007 -16

y an arrow L2, "a longitudinal direction is
indicated__by an arrow M and a | eg-surroundi ng. .
di r edti%n 12s1$ Rdpcateneblarged W%@eﬂd(%e‘ﬁogfg the folding
al one). The diaper 1 conprises a |iquid-pervious
plapsheet 2 :

DESCRIPTION OF THE BEST MODE FOR WORKING OF 'THE INVENTIOI_\I
Details of the apparatus and the process according to the
present invention for folding the disposable diaper in the
crotch regionwill be more fully understood from the description
given hereunder with reference with to accompanying drawings.
Fig. 1 is a perspective view of a pull-on disposable
diaper 1 which is folded in a crotch region 6 by an apparatus
20 as will be described later, 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 lateral zones 9 therecof and unfolded and Fig. 3 is an
overhead view showing the diaper 1 from above a waist-hole 12.

In Figs. 1 and 2, a waist-surrounding direction is indicated

by an arrow L1 (in Fig. 1 alone), a transverse direction is
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5 (first web) facing a wearer's body, a
i qui d-inpervious backsheet 3 (second web) facing
away fromthe wearer' s body and a |iquid-absorbent
core 4 interposed between the top- and backshee@sré .
3 and attached to at | east one of these sheetS'”Q,W'B 2007
10 The diaper 1 is conposed of a front waist region 5
(first or second waist region 71, 73), a rear wai st
region 7 (first or second-waist region 71, 73) and a
crotch region 6 (crotch region 72) extendi ng between
indesatedbytan egirowsL’, a7loriidudiirgdedintediaison is indicated
| ongitudinally end zones 8 of the front and rear 15
bYS e ANSn@ a £ eRXEeRFLNAaPHE Shtediong tudiRalt¥ted by
opposite ends 4a of the core 47in the :

wai St - sur r oundi.n irectiqn, transversely opposite
a?a?%?ﬂfqi&ﬁé§q§4gf e T & pective waist regions 5, 7

ext endi ng outside transversely opposite side edges 4b

of tHeheodbarer nlt FEMPAGESU@ ndldwidastvdrusaf@psheet 2

transversely 20 opposite |lateral zones 10 (opposite

(fatef alvebgnesicdigt be weatah s rbgien G desdih@dimheervious
surround the wearer's thighs extending outside the

b%é}g&&glg %ﬁ% s4spcc91f1d %%ac@égixﬁg ia@a%zhfrom the wearer's body and

eg-circunferential direction. The core 4 extends
enti,rely over the crot%SVre i on

al nost Fﬁ? 2B07 17 . g
2 6L 3A0  FureFer et ehdEei fit SEREPOPFENSANG e - an
regions 5, 7. In the diaper 1, the |ateral zones 9 of
badkshespredt.i ve angapttarbgions alt eansdy lbaedoantheee nelgeets
t oget her by nmeans of a
2, 3.

The diaper 1 is composed of a front waist region 5 (first
or second waist Iregion 71, 73), a rear waist region 7 (first
or second waist region 71, 73) and a crotch region 6 (crotch
region 72) extending between these waist regions 5, 7. The
diaper 1 has longitudinally end zones 8 of the front and rear
waist regions 5, 7 extending outside longitudinally opposite
ends 4a of the core 4 in the waist-surrounding direction,
transversely opposite lateral zones 9 of the respective waist
regions 5, 7 extending outside transversely opposite side edges
4b of the core 4 in the longitudinal direction, and transversely
opposite lateral zones 10 {opposite lateral zones) of the crotch
region 6 destined to surround the wearer's thighs extending

outside the side edges 4b of the core 4 in the

leg-circumferential direction. The core 4 extends almost
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5 plurality of heat-sealing Iines 11 arranged
intermttently in the |longitudinal direction. The
diaper 1 is formed with a waist-hole 12 and a pair of
| eg-holes 13 lying below the waist-hole 12. In the
crotch region 6, the lateral zones 10 curve s& “ad R 287
be convex inwardly of the diaper 1. The diaper 10 1
has a transverse dinension smaller in the crotch
region 6 than those in theifront and rear wai st
regions 5, 7 so as to have a substantially

ehoirgl pssrdy kbeptamarh skegpeni f dands fdevkeéopetersisatisto the
The end zones 8 are provided with band-1ike

fsbﬁ@téﬁal F¥ar koo St atefiab]e sTerhers 14 extending in
t he wai st - C|rcunferent|al dlrectlon attached t her et o,

respectively,.in a st ral_zone '
10 ar%anQﬁ/qﬁﬂ?QH gh E?g? %ﬁn%ﬁ sPlcgﬁﬁeﬁ%%P%c ive
15 attached thereto, respectlvely, in a stretched

waiat eregipbuhgiich everdaignasdgiaied Hedeitheraby, Bragsgof a
10, the top- and 20 backsheets 2, 3 are overlaid and

plREET Mt temtkytl sebedngt Dgaidan. aAcanded ineeseditiently in
Fig. 2, the crotch region 6 is forned with a pair of

r 1 S
cpepthagdthiie folaPast 8o RN CLRR 1 ofs RGRE Quben o
foldlng guide lines 16, oblLiquely exte froma
waeRtTAPlS one 62%f2 thR TrBtc Efaeé%ﬁs Egt ¥ difetow the
si de edge 6b put aside toward the front and rear

wasssthokgi bhs In Ther espbchi vedionsd adheo lhgemrd zones 10
V- shape and

curve so as to be convex J_nwardly of the diaper 1. The diaper

1 has a transverse dimension smaller 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 aré provided with band-like elastically
stretchable members 14 extending in the waist-circumferential
direction attached thereto, respectively, in a stretched state.
The lateral zones 10 are provided with a plurality of elastic
members 15 attached thereto, respectively, in a stretched state.
Along the end zones 8 and the lateral zones 9, 10, the top- and
backsheets 2, 3 are overlaid and intermittently Joined
together.

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

with a pair of first folding guide lines 16 and a pair of second
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5 the second folding guide lines 17 al so obliquely

extend from the central zone 6a of the crotch region

6 to its other side edge 6b put aside toward the

front and rear waist regions 5, 7 to forma \L

The lateral zones 10 in the crotch regi'on 6 af'd ﬁ%ﬁﬁgﬂﬁ

10 inward in the transverse direction of the dlaper 1

along the first and second folding guide Iines 16, 17

to tuck these lateral zones-10 i nward of the di aper

1. In the crotch region 6, these lateral zones 10
fohibngetuidar bines éach Bhhefirswarfdldinghguideagemes 16

in the transverse direction and a di nmension by which

oHbi HNEBe d:aleRi Pl rafN8ScARt AR ANACRTA apathef &@cﬂ&&@%gxon
other i's correspondlngly reduced. In the diaper 1,

o PRSI IR, b 00 W, LU g T

diaper 1 result in that the mnimumtransverse
wall 3 et BrPIE0 Sof 7y hECEPEEERVERYi 90 & ite SOBB: anYTHrdRe and
corresponds to the m ninmum di nension by which the

thatetadng @aslitg aunédepateds apardlsd vbhieaehyotkeend | from
this way, it is possible to obtain the mninmm

t}g%@ga?g @e%@ aﬂg et BECERLLy T0i0R 01 Ps - Feher side

stant| y corresponding to or even
smal | er than the tra verse di nensjon of the, wearer'
e%?%t%ﬁ %g.a&ﬁdevwwaf tla?aﬁ%?na T5A% Halokat e7ias 5
body, the crotch region 6 is properly received by the
7 viear&prs & ribtdiapesgi on

The lateral zones 10 in the crotch regicn 6 are folded
inward in the transverse direction of the diaper 1 along the
first and second folding guide 1lines 16, 17 to tuck tiﬁese lateral
zones 10 inward of the diaper 1. In the crdtch region 6, these
lateral zoﬁes 10 thus get nearer to each other inward of the
diaper 1 in the transverse direction and a dimension by which
these lateral zones 10 are spaced apart from each other is
correspondingly reduced.

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

minimum transverse dimension of the crotch region 6
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5 wi t hout apprehension that the wearer m ght

experience any feeling of inconpatibility. Even when
the crotch region 6 is squeezed by the wearer's

crotch region, there is no anxiety that the crotch
region 6 mght be irregularly folded or the compe-4, ...
m ght be formed with a plurality of irregular” créééeégf
In this 10 way, body di scharge absorbing capacity in
the crotch region 6 is notgleteriorated and any

| eakage of body discharges which is reliably avoi ded.

shBs8@ePiAN ¥ gorgespbadMaystediobe bdedndshdlEl bOt LOAR the
13a of the respective leg-holes 13 are substantially

<0, N M LI LB Bt oL

lie right against the malst hole 12. The dlaper lis
free et sHe@TedcBUENAR e Wasdies 'SsPPE¥s hhd crotch

heel s get stuck on the lateral zones 10 of the crotch
regibont Bs asrdpeer Weareere isrde @y ahe vetrthr sughotdie region
wai st-hole 12 and 20 the | eg-holes 13 when the di aper

wiéh(ﬂ&’{ QEpEQﬁeM\@%ﬁ t8aPod¥e HRELE! QLE Q%ht' le p}%ﬁaﬂ%nce any

[T kely that a nuch tinme m ght be t aken

‘ t he we s, body, an_ over r head
£ LR iR R E of HH JeReblogUrRCE Sgaion 6 is
apparatus 20 for folding and tucking the crotch
sqegR Rl bFitghe wearsr is singdoli 2e@ tot + e5pordishge taxtiegy dhat
showi ng the apparatus 20 and Fig. 6 is a partially
gl laMEYCTS e@lgé oanb an itk Wede rriegwl ashoWESDHed par thef core 4

Fig. 5. In Fig. 4, a machine direction is
might be formed with a plurality of 1rregula; creases. In this
way, body discharge absorbing capacity in the crotch region 6
is not deteriorated and any leakage of body discharges which
is reliably avoided.

As seen in Fig. 3, the waist-hole 12.and'the bottoms 13a
of the respectivg leg-holes 13 are substantially aligned one
with another in the vertical direction, i.e., the bottoms 13a
of thelleg—holes 13 lie right against the waist-hole 12. The
diaper 1 is free from inconvenience that the wearer's toes and
heels get stuck on the lateral zones 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
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5 indicated by an arrow x and a cross direction

orthogonal to the mnachine direction is indicated by

an arrow Y. In Figs. 5 and 6, a vertical direction

(i.e., athickness direction of the diaper structure

70 fol ded along the folding guide line.75) is{§ CER 2007

i ndicated by an arrow Z. In Figs. 4, 5 and 6, )
~illustration of .10 the contiguous di aper structure 70

is sinplified so that a firgf. web and a second web

can not be distinguished fromeach other and, the
aSsEatidhendcst fellashycanenesisimndreherbeghetrasios, Fig.

nmenbers are not shown. The apparatus 20 has a conveyor

5 oD Buane raper eepCiiRd Bl riF- v okt P eprarus

forward in_the machine_direction (in_the _direction ,
20 RN FiEd BylRR RAFSWAXLY GREEYRY GISdilfgeRdeRdRfshtde view
(folding neans) serving to fold down the crotch

shegirons fHamf oft Fegcohti guousiali dper shchetar@iv€ctivmo is
this structure 70.- 20 The conti guous di aper structure

1@ SR 9880 Bir RGP RN M QUUS 46 0BELDYA t&éﬂcr%sﬁna&e Bo the
(corresponding to the Iiquid-pervious topsheet 2),
i nuou

| i,qui d-j.nmpervi ous _con second meb% .
B eSO T 65t R THUTA Prpd GTBY backEnEdFSreR =0
2007 -21 3) and a plurality of |iquid-absorbent cores
6 ( coryespierdl mgraastione (Hi-§uird2abbéfkeass céreeglion of the
I nterposed between these first and second webs and
didpeacheducouat Teakildeneadbnthgse folishgandideqdmet 75) is
webs. The contiguous diaper structure 70 has a
i Aldd ¥yOhn arrow z. In Figs. 4, 5 and 6, illustration of
the contiguous diaper structure 70 is simplified so that a first
web and a second web can not be distinguished from each other
and, the core, the waist elastic members and the leg elastic
members are not shown.

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

The contiguous diaper structure 70 comprises a
ligquid-pervious continuous first web (corresponding to the

liquid-pervious topsheet 2}, liquid-impervious continuous

second web (corresponding to the liguid-impervious backsheet
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5 crotch regions 72 (corresponding to the crotch
region 6) arranged at regular intervals in the
machi ne direction, a plurality of first waist regions
71 (corresponding to the front wai st regionqﬁ%or t%ﬁ
rear wai st region 7) and second wai st regioﬁ§ﬂf§5 M7
(corresponding to the front waist region 5 or the 10
rear wai st region 7) both Iying on both sides of these
crotch regions 72 in the cfposs direction and a
plurality of the |eg-holes arranged at regul ar
3} RireY ¥ gbsuddl iteoffacivunie] - st tiengnceded (kyrrgspehvwens to
each pair of the crotch regions 72 adjacent to each
+RLheL :;Ii*lgblsSQbEBlc Skt ?;i%tfe??ﬁgg%ﬂye%e%uttﬁé&g@ fg%t and
corresponding zones away’ fromthe Tirst and secon
webs _and each of the_ | eg-holes 74 has an elliptica
SRR WRRTIAY 2T 13ChRA 5P b La$hopRO IR fiFekAngEecond
The core lies between each pair of the adjacent
weleg)- hdlhes cofit igdpasediaper escthuotther /Antlaex& epbtisraletry of
the substantially 20 entire crotch region 72 and
cf&émekegzéﬁgdﬁzl n@&ﬂf&ﬁdﬂﬁhga% SerReNdrWREAt region 6)
regions 71, 73 in the cross direction. Portions of
the first, web and the, second web _extending outward .
B TherBEE BRer B EbagL oftht AT QRIS U ipn, @
and intermttently 1 rrn 2007_ -22 joined together.
Phaehl By ohef 12t Woles TRUIE DY iR asremgingsto the front
peripheral zone 74a wth a plurality of elastic
warbnb eresy{aots showhe raEiraclhddtt hegéba 7 andt s@tch@dvaist
state. The first and second

regions 73 {corresponding to the front waist region 5 or the

rear waist fegion 7) both lying on both sides of these crotch
regions 72 in the cross direction and a plurality of the
leg-holes arranged at regular intervals in the machine
direction each lying between each pair of the crotch regions
72 adjacent to each other. The leg—holes 74 are formed by
cutting the corresponding zones away from the first and second
webs and each of the leg-holes 74 has an elliptical shape having
its major axis in the cross direction.

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

the peripheral edge of the core are overlaid and intermittently
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5 wai st regions 71, 73 are provided along the

| ongi tudinal end zones 7l1la, 73a thereof with elastic
menbers (not shown) extending in the nachine
direction attached thereto in a stretched state (See
Figs. 1 and 2). In the diaper structure 70, theycore
may be provided along 10 its both |l ateral zones as: 2007
viewed in the machine direction with well-known

| eak-barrier sheets normally,biased to rise above the
first web. The diaper structure 70 may conprise the
biﬁ@@dtégggﬂé%pus conti nuous second web and a
plurality of absorbent panel s placed on an inner

surface of t co 5 hetween the respective

ot r a7 P e JERGRELEEy P A ol s Fhnera

this case, each of the panels will conprise a
zpRuidapatifitos BPperlEteer! £lPE§IEdTEMbEre dmot oveewn )

sheet and an absorbent core interposed between these

atippeiiednthdaver irsheetset@ledhetg£onyveyne MeeBanhisM second
conveys the diaper structure 70 forward in the

wiBEhi fur{se Jt;u 0")3( Pet foeia%gtam ' @_ﬂ't:.C%sg%EQ%i#égghend

arro urse conveyance,
[ 72 | fol ded on ongi tudinal_ fold 75
2 ndifg 199 E%er "5t el SaH: B rE: ((GRtsshown)
that the first and second waist regions 71, 73 may be
expodat t dnesble cdwrinsutdspeceibrapartathedn theheto in a
other (in a partly opened state). Though not
stidtsisdtathtd NSecCPAVRY.0N BREhaR, sm conpri ses a gui de

rail al ong which the crotch
In the diaper structure 70, the core may be provided aloﬁg
its both lateral zones as viewed in the machine direction with
well-known leak-barrier sheets normally biased to rise above
the first web. The diaper structure 70 may comprise the

liquid-impervious continuous second web and a plurality of

absorbent panels placed on an inner surface of the second web

between the respective pairs of the leg-holes 74 adjacent to

each other. In this case, each of the panels will comprise a
liquid-pervious upper sheet, a liquid-impervious lower sheet
and an absorbent core interposed between these upper and lower
sheets.

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

region 72 is folded along a longitudinal fold 75 extending in
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5 region 72 is folded and a plurality of driving rolls
adapted to rotate in a direction corresponding to the
direction in which the contiguous diaper structure 70
is conveyed. The guide rail serves to fold th r-Qt G
region 72 and rotation of these driving roll§% %E% 5&!
utilized to convey the contiguous diaper structure 70.
10 The di aper structure 70 being conveyed forward in
the machine direction is urpder a predeterm ned
tension exerted thereupon in the machine direction.
tiA¢ mechtihe dinmtath anegd what2hehfsrbeend sdadad ahdny tehg ons
fold 75, such tension acts on the first and second

7 Waist mé?gibé’ Ropbbed! 8ol cis YRskanth al éﬁad&?% pat® F¥%m each

act on the crotch region 72. The fol di ng nmechani sm

oA (2 B pHid VeV RBGr A Al r TGS ekl FRSERE, the

cross direction, six folding plates 22 nounted at
CQQKEHQWH@Ph@@¥$3p§m@ﬁlﬁﬁéEiﬁv%@erc&é@@qmqmﬁﬂﬂhaheﬁgotch
its peripheral zone 20 2l1la and six positive notion

refion 22 deetrbydeg the 4 esipaetliitey ofoldifgnpl B3l L2dadbted
second rotary disc 44 |ocated on the S|de opposite to

t&?@téﬁéﬁ&1£9&&%&ﬂﬂﬁ¥’%?ré%&ggﬁn%ﬁ€ ééi&ﬁﬁﬁgﬁuch

si x auxi | lary pl a unt e secon
rotarﬁ disc f]. 8 F E R 2007 _-24 44 along |ts X )

e FPRREPEPYS SHEREFS T TS Hou 8 e CcaRugY Stood tharidReail
nunber of these folding plates 22 and the auxiliary

segshvase o 52 la thenoropah tdesidloar T3 and pediaftiiet whithessidriving
folding plates 22 and six auxiliary plates

rolls is utilized to convey the contiguous diaper structure 70.

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

The folding mechanism comprises a first rotary disc 21
located outside the fold 75 of the diaper structure 70 as viewed
in the cross direction, six folding plates 22 mounted at regular
intervals on the first rotary disc 21 along its peripheral zone
2la and six positive motion cams 23 overlying the respective
folding plate 22, a second rotary disc 44 located on the side

opposite to the first rotary disc 21 across the diaper structure

70 and six auxiliary plates 52 mounted on the second rotary disc
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5 52 are exenplarily illustrated. The first rotary
disc 21 rotates in a direction (indicated by an arrow
X2) corresponding to the direction in which the

conti guous di aper structure 70 is conveyed about a
shaft 24 extending in the vertical directiomd Qutsixg?
the first rotary 10 disc 21, there is provided a gear
box 25 adapted to transmit a driving force to the
first rotary disc 21 and thesfol ding plates 22. The
first rotary disc 21 is provided along its periphera

4208&0Rbaivet Befiyeepil deowherl5 26 nount ed t hereon.
The guide wheel s 26 are Iocated bet ween each pair of

trrg(ljn{ ed on tlﬁi g%l r S%érg‘%)ac;%;}t hé%ug’%%ﬁeg%g%% %ngoldlng

haft 27 extending in_the vertlcal dlrectlon These
EGFEE fRedPe SheapuxidiaribPéataaepéndent Nyt oparhicularly
first rotary disc 21. A shaft 28 of the gear box 25
spscibiad ivindld yidrifakhily pl2@ecam 2laeet £1 2 amtion aiyoplates
shown). Wthin the gear box 25, there is provided a

5beaeé 8fafp{ &L 19 hown)sMipaphi ch a rotation of the
shaft 28 is transmtted to a shaft 29 extendi ng upward

Shaf 1750 EARE BT O NED 28 SO0 55 ot ch o bidhgated

gear box 25 in the vertical direction and a shaft 47.
byhanf 3T EPngEd) atesrespqndinsyttsi ddet Hertokdorsinfwhheh the

di aper structure 70 as viewed in the cross direction.
codneifebal nifiaper structure 70 is conveyed about a shaft 24

extending in the vertical direction. Outside the first rotary
disc 21, there is provided a gear box 25 adapted to transmit
adriving force to the first rotary disc 21 and the folding plates
22. The first rotary disc 21 is provided along its peripheral
zone 2la with five guide wheels 26 mounted thereon. The guide
wheels 26 are located between each pair of the folding plates
22 adjacent to each other and mounted on the first rotary disc
21 by means of a shaft 27 extending in the vertical direction.
These guide wheels 26 are rotatable independently of fhe first
rotary disc 21.

A shaft 28 of the gear box 25 is rotationally driven by
an electric motor (not shown). Within the gear box 25, there
is provided a bevel gear (not shown) via which a rotation of
the shaft 28 is transmitted to a shaft 29 extending upward from

the gear box 25 in the vertical direction, a shaft 30 extending
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5 plates 22 are nounted on the first rotary disc 21

and arranged at regular intervals along its periphera

zone 2la. The folding plates 22 are novable toward

and away fromthe crotch region 72 of the diaper

structure 70 as the first rotary disc 21 rotat ¢ FER 2007

Each of the folding plates 22 conprises a first base

31 and a 10 pair of guide arms 32 extendi ng outward

fromthe fist base 31 in azyadial direction of the

first rotary disc 21. Line segnents connecting the
dedmafir 24 rafn tthe feastbo:ot2dr yin thecveitiarlcdntrersiof and a

the folding plates 22 which are adjacent to each
S?£§€r4§pvolve t herebetween an angle of 60. If the

Irst 15 rotary disc 21 is provided along its

peripheral _zone 21a w .three foldin I S s
such ﬂ?}%%@léﬂ‘ﬁ Eé@tffoﬁg IlfLetCHJZt%JT s?he %&Qg?}fe af é:%\eﬂl_aper
is provided along its peripheral zone 21la with four

stohdiwge pl Gtes vrevedichn diif engds Baeghionhe Bhaf fodding
of the first rotary disc 21 and the shaft 20 30 of

pléecgear akeXmddnted di eYiedethr ¥t tdotRutd @ysc 38, add, arranged
respectively. These shafts 24, 30 are operatively

18Led M LR OLREIH JIRANS AlndP1gPeiberb1din

aé%%gﬁpg!gcfgbtye%e puf e@s 3P3 . Rotation o? ﬁwe °
shaft 30 of the gear box 25 ié 08 FEB 200 -26t .
PiaEAE M4 (HE MOV S hRPET9420F TWRY 4Tt H6t SF§tahstegion

21 via the open belt 35. Rotation of the shaft 30
72 afstgdee thepéi sstrucdtaey’0 dishe2fiitst rotate digcthershakes.
direction (indicated by the arrow X2) as the
ESLK 6t 11912 iFR1WRhghplaeeshad lockprielat aSfirst base 31 and a
pair of guide arms 32 extending outward from the fist base 31
in a radial direction of the first rotary disc 21.

Line segments connecting the shaft 24 of the first rotary
disc 21 to centers of the folding plates 22 which are adjacent
to each other involve therebetween an angle of 60°. If the first
rotary disc 21 is provided along its peripheral zone 21a with
three folding plates 22, such angle will be 120°. If the first
rotary disc 21 is provided along its peripheral zone 2la with
four folding plates 22, such angle will be 90°.

The shaft 24 of the first rotary disc 21 and the shaft
30 of the gear box 25 are provided with pulleys 33, 34,
respectively. These shafts 24, 30 are operatively associated

with each other by means of an open belt 35 guided by the pulleys

33, 34. Rotation of the shaft 30 of the gear box 25 is
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5 The positive notion cans 23 overlie the first bases

31 of the respective folding plates 22 and are

nounted on the first rotary disc 21 by neans of

shafts 36 extending in the vertical directiofgs

these positive notion cans 23 nay be rotated @8 ?Ehhﬁﬁ?

i ndependently of the first rotary disc 21. As is the

case with 10 the folding plates 22, the positive

notion cans 23 are arrangedf6-at regular intervals

al ong the peripheral zone 2la of the first rotary
tmfinsqiztedThe the shafot 2t pidtbe ZrstsrpEoyy didardunip the

its bearing 37 with a pulley 39 adapted to rotate

opifppendant | voehttiba shahe sHaf240 dhisepuhlecyiBd: rdtary
rotatably mounted on the bearing 37. The shaft 24 is

oSS0 I SEaia Bl AR

and the pulley 39 are operatjvely aSSOC|ated Wi th
XZadh éﬂ?erdl\F ipeninpwhichotsi HeRt by2 4 HePiRNS%eys 38,

39. Between the pulley 38 20 and the pulley 39, there

is pritne dediaigei detiveetantl XSeoviemdiet bhkefprsthecdsasds 31

40 under tension. The shafts 36 of the respective

ofpeﬁétfég%éwfv%nf@ﬁa@ng%1%@@2@%@&&%5%9@&!@a\/@heélfarst
FEB 08 2007 - 27 The shaft 36 is operatively

00|ated th “the pu y ans. of ;4
rntiEg Fhehnersy o he st rare AR Fﬁ%,"%’%mﬂ
belt 43 extends fromthe pulley 39 to one of th
digigateyen 39 e dihesedrapt l%éﬂ%flql‘h@alﬁ}ﬁsﬂ Ry ]i%%tIiCBﬁ"tEd

cans
independently of the first rotary disc 21. As is the case with

the folding plates 22, the positive motion cams 23 are arranged
at reqgular intervals alonrg the peripheral zone 21la of the first
rotary disc Z21.

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

42.
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5 23 and further extends, via the guide wheel 26, to

the pulley 42 associated with the adjacent positive
noti on cam 23. Rotation of the shaft 29 is

transmtted via the belt 40 to the pulley 39.

Rotation of the pulley 39 is transnmitted via the Foel a7
43 to the shafts 36 of the positive notion cans 23. 10
Rotation of the shafts 36 causes these positive notion
cans 23 to rotate in a direrction (indicated by an
arrow X3) opposed to the direction (indicated by the

ar r oW )shaftwdiec hst hpefatsvely ctsaoridited Rithothegsulley
The belt 43 is maintai ned under tension by the guide

39hegl s Rf 5 aE%htpaer g@idbhe guinie RMEy3238re42. More

opposed to each other in a C|rcunferent|al d|rect|on

Sﬁ%fﬁi Ao abB Bl oS thde PSP s pBLL o453 o Ene o

pposed to each other in the circunferential direction
tf@@ PulHevrs fdtassnakatef véthiopsed Fhy popitimengtige cams
arns 32 are 20 adapted to swi ng back and forth so that

23 espeduirntdedi ekabnandsyiBddhagrayitepeiadel| 26 ,0eb BRarptdliey
and get away fromeach other, that is, so that they

453%%%%35){@89 AN A 6L0SE *a% ?&Ckabcl‘}%ln 2 %EESE%%}%O%%?S_B'

rotary disc otates in dire
i ndj cat ed rrow. X4 corre dlng o .the
RGHTELET G FRE SHREh ThdSdbGHRr e R PiRathg Halt 40 to the
conveyed about a shaft 45 extendlng in the vertical
pdl textin. Royetsiide chethecondiewtd s diresosmattefleyea the

is provided a gear box 46 adapted to transmt
belt 43 to the shafts 36 of the positive motion cams 23.

Rotation of the shafts 36 causes these positive motion cams 23
to rotate in a direction (indicated by an arrow X3) opposed to
the direction (indicated by the arrow X2) in which the first
rotary disc 21 rotates. Thebelt 43 ismaintained under tension
by the guide wheels 26.

Each pair of the guide arms 32 are opposed to each other
in a circumferential direction of the first rotary disc 21.
Eachpairoftheguidearms32resPectivelyhaveinnersideedges
32a opposed to each other in the circumferential direction of
the first rotary disc 21 (See Fig. 7). The guide arms 32 are
adapted to swing back and forth so that respective distal ends
32b may repeatedly get near to and get away from each other,
that is, so that they repeatedly open and close to each other.

The second rotary disc 44 rotates in a direction
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5 adriving force to the second rotary disc 44. The
gear box 25 is coupled to the gear box 46 by neans of
a shaft 47. A rotational force is transmtted from
the gear box 25 to the gear box 46 via the shaft V7
Wthin the gear box 46, there is provided albevi ﬁéﬁ@é
gear (not shown) via which a rotation of the 10 shaft
47 is transmtted to a shaft 48 extendi ng downward
from the gear box 46. The-%econd rotary disc 44 and
the gear box 46 are provided around their shafts 45,
(#Bdimdtredudyt eys ad@pwhHB4 ) resperstpansling tehehshdiredsion in
and the shaft 48 are operatively associated with 15

weBCeh phbedi Byefeans @fuan ppels hebivaldukiag by dlere 45
pul eys 49,7 50. Rotation of the shaft 48 is

transmtted . by the.o . belt 51 tg the s t f
tFERTR G iR BPY AP RE A SokopRr | TS e sapp o tary
causes the second rotary disc 44 to rotate in the ,
diemetdli rideticon saPronatiesf atgran hept 45adpptefeto transmit

direction 20 X4). Between the pulley 49 and the pulley
a ks idihey €oirseptovitdedecandurdeamheriscb84sershiaengebe box 25
mai ntain the belt 51 under tension. Auxiliary plates

iggcopstlggt gb%@g&gg $los2NEe SEFORdaNei 8t eGSR 7d7. A
E B

Iaper structure 70. The auxiliary plates F
2007 -29 52 are arran at reqgular intervals.in
refRt PR APEFEm T sffaname?g%ﬁagl Uﬁ% RS peF %Eh%? jpe'gear
zone 44a of the second rotary disc 44 and fixed _
boheteoniaTheseshaki| fary PlEties G gear dfapt el tohees is

nearer to and draw away fromthe crotch region
provided a bevel gear (not shown) via which a rotation of the

shaft 47 is tr-ansmitted to a shaft 48 extending downward from
the gear box 46.

The second rotary disc 44 and the gear box 46 are provided
around their shafts 45, 48 with pulleys 49, 50, respectively.
The shaft 45 and the shaft 48 are operatively associated with
each other by means of an open belt 51 guided by the pulleys
49, 50. Rotation of the shaft 48 is transmitted by the open
belt 51 to the shaft 45 of the second rotary disc 44. Rotation
of the shaft 45 causes the second rotary disc 44 to rotate in
the same direction as that of the shaft 45 (in the-direction
X4). Between the pulley 49 and the pulley 50, there is provided
a guide wheel 55 serving to maintain the belt 51 under tension.

Auxiliary plates 52 lie outside the first and second waist

regions 71, 73 of the diaper structure 70. The auxiliary plates
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5 72 through a space defined by the first and second
wai st regions 71, 73 opposed to each other but spaced
apart fromeach other (i.e., in a partly opened

state) of the diaper structure 70 as the sec ‘

rotary disc 44 rotates. Each of these auxi | i & y FEB 2007

pl ates 52 conprises a second base 53 and a pair of

gui de bl ades 10 54 extendi ng outward fromthe second
base 53 in a radial direct2®on of the second rotary

di sc 44. Lines segnents connecting the shaft 45 of the
S58espadarratgey af steglaro iodrraed sofint hkesetvignbegential
53 of the auxiliary plates 52 which are adjacent to
dﬁﬁet@t%ﬂeetmrru/einée hepabehveeond uan anghe gbcbld tdtary
the second rotary disc 44 is provrded along its

Eg{?lhﬁger al - r;ieel‘d44 WI ! h thr %s%uxau}«:l IS) %h%%eéz 52 are

e secon
is provided along its perrpheral zone 44a mnth four
adarFERary getanesrsy, to siivh Ryl avaw | Frae 6. crottheregion
gui de bl ades 54 are arranged in the vertical direction
7anrchiang dissiaale @atisnéd byt apefadstramn theosésaridthasgions
53 outward in the radial direction of the second

t
Gt St Batn, f gagp oues

-30 predeterm ed d| SIO t to receive th
(juPde it @ BTE ELEbePe) o rSPhabRr et 2
crotch region 72 of the di aper structure 70 i s fol ded
thadsegekredroyasy chisppht aia s i nFachaffekhgse auxiliary
foll ows: The
plates 52 comprises a second base 53 and a pair of guide blades

54 extending outward from the second base 53 in a radial
direotion of the second rotary disc 44.

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

The guide blades 54 are arranged in the vertical direction
and have distal ends 54a tapered from the second base 53 outward
in the radial direction of the second rotary disc 44. Between

these guide blades 54, a clearance 56 is defined, which has a
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5 di aper structure 70 having the crotch region 72
folded along the fold 75 extending in the machi ne
direction is being conveyed forward in its machi ne

direction (indicated by the arrow XI) by theﬁﬁfﬁﬁigg@ﬁ

mechani sm The di aper structure 70 with the

second wai st regions 71, 73 opposed to each other but

10 spaced apart fromeach other (i.e., in a partly

opened state) now finds it#®-way between the first and

second rotary discs 21, 44. The first and second
prejetrerisss de?nﬂﬂoar@ﬁﬁthatamgt@ recsyive Wie lyuike arm 32

runni ng speed of the diaper structure 70 in the

ofli #1861 DL COIHRE FNWIiRG A akBezdirection in which the
di aper 15 structure 70 is conveyed (indicated by the

i ow%{%grgg %gﬁegaigc{rg% 8%4;%; t%ic’%i%:tf L‘%Hﬂ{:t#@ %d“%s Folded

appar i'ng-a Cro
the guide arns 32 of the folding plates 22

anq dgrdessd Wl Purhy aPPRAREUEHA0 di g madiaic 88r 60FOCFF omThe
the side of the crotch region 20 72 as the crotch

d1®eeesthAicdfurichd 0dhapéngsthelcitstesly Gegaios: ﬁéafelded(BIDng
cl earance defined between the first and second rotary

tl eye
it A N

auxi | i pl ates,. 52 pr Slve O 20

SR b o NBEapar GLEREEIYE P HITRGh oY CPEararEE K1)
defined by the first and second malst regions 71, 73
bmripi’%@d?ml@a?chlecbﬁﬁeﬁmbutﬂ@&b@l?%?pémﬁ BiEed@hvith the
other (i.e., in a partly opened state).
first and second waist regions 71, 73 opposed to each other but

spaced apart from each other (i.e., in a partly opened state)
now finds its way between the first and second rotary discs 21,
44. The first and second rotary diécs 21, 44 are rotating in
sync with the running speed of the diaper structure 70 in the
directibn corresponding to the direction in which the diaper
structure 70 is conveyed (indicated by the arrow X2 and the arrow
X4, respectively).

In the apparatus 20 for folding and tucking crotch regions,
the guide arms 32 of the folding plates 22 progressively move
into the diaper structure 70 from the side of the crotch region
72 as the crotch region 72 of the diaper structure 70 gets nearer
t+0 a clearance defined between the first and second rotary discs
21, 44. In sync with the guide arms 33 of the folding plate

22, the guide blades 54 of the auxiliary plates 52 progressively
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5 As the crotch region 72 of the diaper structure 70
gets nearer to an imaginary |line S extendi ng between
the shafts 24, 45 of the respective rotary discs 21,

44, the opposite side edges 32a of the guide,ar
havi ng noved into the diaper structure 70 cgne F$D%%ﬂ?

contact with the crotch region 72 fromits outer side

10 and the guide arnms 32 swing inward so that the

di stal ends 32b of the resyjective guide arns 32 nay

get close to each other. In this way, the opposite
nogiedénedgelse 3Papsfr sheughihde & ridir3Rghapecpassyue defined

agai nst the transversely opposite lateral zones 72a

byofthteh ¢icE0t Shd I gk oy fda it erdiibasi N1} hes bspdidd 1@f each
the fold 15 75 so as to conpress these | ateral zones

of ., the crotch r eg t:he co
ot Bt SERGErL e 70 T e ERE B e (e gt gPakELy opened
32 nove into the clearance 56 deflned betmeen t he
st@iede bl ades 54 so that the lateral zones 72a of the
crotch region 72 may be hel d between the guide arns
32 apg the gtieeh 2xdiladds 68 @ dikeeebyttuckede il gets
t he di aper structure 70. In the apparatus 20 for

GKiRG €505 & keghaiiyg pdiRfedilicte hiBL$24,
smrng so that “the distal ends 32b nay be spaced apart

each ot her as C otcg2 2 of t he di
et REE IO CPFALY GHECPe hodh: it rheL 0 edges
clearance between the first and second rotary di scs
32210f 4he Théde ames Gai BevargsyRdnbvee theckihargr structure
progressively so as to draw out of the diaper
705t 6Metiul eonQcand,tH Aheynetut hegbbs,72t Aeoguitdeobtades de
54 of the auxiliary
and the guide arms 32 swing inward so that the distal ends 3Zb
of the respective guide arms 32 may get close to each other.
In this way, the opposite side edges 32a of the guide arms 32
are pressed against the transversely opposite lateral zones 72a
of the crotch region 72 extending in the vicinity of the fold
75 so as to compress these lateral zones 72a of the crotch region
72 into the contiguous diaper structure 70. Simultaneously,
the guide arms 32 move into the clearance 56 defined between
the guide blades 54 so that the lateral zones 72a of the crotch
region 72 may be held between the guide arms 32 and the guide
blades 54 and thereby tucked into the diaper structure 70.
In the apparatus 20 for folding and tucking crotch regions,

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

apart from each other as the crotch region 72 of the diaper
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5 plate 52 nove backward progressively so as to draw
out of the diaper structure 70. The di aper structure
70 having the crotch region 72 thus folded and tucked
progressively gets away from the clearance g;gwpgﬁgﬁﬁf
the first and second rotary discs 21, 44 and further
noves forward in the machine direction. 10 In the
di aper structure 70 having the crotch region 72
folded along the fold 75 extending in the machi ne
direction, the crotch region 72 is substantially free
strontafé §6tiave efvayt freom ehei oheaxancedetpent e digperand
structure 70, so the lateral zones 72a of the crotch

s&88h@NrdLaf@Nabsceasil y shuckedeand i hen gl daddirkisOB2 move
t he di aper structure 70 can be conveyed forward in

the machine directio Liht roLc [

R g
| ateral zones 72a of the crotch region 72 have beep

79 @ikbd 1nrsene withethis stthgngusde dnpdRs st dedbenupaliary
73 20 which have been opposed to each ot her but

pipBeesb apakt bhckweedchrajiess arelynew esnpd etredw opiit of the
flat together and then the first and second webs are

d%%%%f" dragethers by weansi fbed W rieahraeal hAgind itMScFbtch

nding in the cross direction. These heat-sealing
e e
as to extend across the first and second wai st
thegilgayrarte pPetwaenndie fégstdaprdcrgasmd sobseyubifigs 21, 44
the first and second webs are cut along cutting lines
afdd €ea@ether moves forward in the machine direction.

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

After the lateral zones 72a of the crotch region 72 have
been tucked inward, the first and second waist regions 71, 73
which have been opposed to each other but spaced apart from each
other are now completely put flat together and then the first

and second webs are joined together by means of two heat-sealing

lines 76 extending in the cross direction. These heat-sealing
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5 extending in the cross direction between the
heat-sealing lines 76. These cutting lines 77 extend
across the first and second waist regions 71, 73 in
the cross direction. The contiguous diaper Skr

70 is cut along the respective cutting Iine§§“7gﬁégﬁﬁ?
obtain a plurality of the individual diapers 1 shown
in 10 Fig. 1 which are arranged side by side in the
machi ne direction. This appharatus 20 for folding and
tucking crotch regions allows the crotch region 72 of

lihes diapée surthee migldle ©6 ¢ch dent-opepisyy’ A viewed in

rapidly folded and tucked i nward. The apparatus 20

£ B s ihhed TFrateibd 861@ntd xtenbBadrelsisabhy fiiekdethdlSecond
and tucked inward since the guide arns 32 are pressed

agaj nst . the latera n .0f the cr ' 7

oG8EL kgl h ol B £1nERo 2R Lt 08! L LR 2ene
conti guous di aper structure 70 and sinultaneously_the

£ iu5 deaBANECE2NADVELENBE & KA1t | BTEh @186 " Detieeh T hetach
gui de blades 54 to hold the |ateral zones 72a of 20

- ekbending dh tlegicans#2iheiotsiem batween daedram:-3adnichd hénes

guide blades 54. Fig. 7 is a scal e-enl arged over head

7§i e""i’lggsé Bﬁt‘:‘i’.!n?i Dhedl7at 8x2en@nibAdies ayXi f1a4y PlAk&cond
2 an Ig. 8 1S a scale-enlarged s~ FEB 20, -34

over head, vi ew of the f bdin | ate 2%?.Ln Fig. 7 %he
wBLF b SGIE 35 ard P B8P GLRES A RaVT i noved FResSuous

the clearance 56 between the %uide bl ades 54. Fig. 8,
dispestsarasune 70oidi ¢l Plomdethe Besrechiwe Gutddng lines

rotary disc 21 has rotated fromits
77 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 for folding and tucking crotch regions

allows the crotch region 72 of the diaper structure 70 to be
continuously and rapidly folded and tucked inward. The
apparatus 20 allows the crotch region 72 to be reliably folded
and tucked inward since the guide arms 32 are pressed against
the lateral zones 72a of the crotch region 72 to compress these
lateral zones 72a into the contiguous diaper structure 70 and
simultaneously the guide arms 32 move into the clearance 56
between the quide blades 54 to hold the lateral zones 72a of
the crotch region 72 between the guide arms 32 and the guide
blades 54.

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

plate 22 and the auxiliary plate 52 and Fig. 8 is a scale~enlarged
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5 position in Fig. 7 by 180. Each of the folding
pl ates 22 has a pair of links 57 nounted on proxinmal
end zones 32c of the guide arns 32, a rod 58 connected
to the links 57 and a pin 59 extending froma.rear
zone 58b (end zone) of the rod 58 in the veﬁplga@
direction. The links 10 57 and the rod 58 extend
inward in the radial direction of the first rotary
disc 21 fromthe proxi mal ead zones 32c of the guide
arms 32. The links 57 are nounted on shafts 60
oveErhdade & iiew bliethpr bwldihg gricatzoR@s 320 Byt hk, duiedguide
arms 32 and on shafts 61 Ilying in a front end zone

ared 39f aEQ e; 1 Atk 28t I @ cOHE den@miBvekb i3dhane éi@arance 56

pr oxi mal end zones 32c nmounted on the first base

by nean pi,vo gsitive motionca
betaesie e ﬂﬁvélgg%ﬁﬁg 1c¥qga g?%%%%% B S?ﬁl ggld%ng

groove 63 |ncludes by a depressed zone 63a sl oping

pldgwn 220wdiert hbesharst IBtEIry i scami2Baanirtaed ciar its
20 zone 63b extending along a peripheral edge of the

pdosiildyen #alg.0n &pMmage. The pin 59 is slidably
inserted in the can1groove 63. Each of these positive

ot | WL HATE t?lé f&@%ﬁﬁ%{% ?IE A 5 %ﬁ@g J0f ALk Q %)7 mounted _

about  Tts own axis i era zone 2la F
2007 -35 of_the first rotar isc 21 ile
omHBEPEITRL B HPERREC Ozfst?%%‘ege AL 41 é?@ Fmagrted

first rotary disc 21 during one rotation (360
ta ¢hat 1 onks &7 ehd &ipigt SPotsrsndir £2omapgar enst some 58b
axis. Rotation of the positive notion cans 23 around

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

The positive motion cams 23 respectively have eccentric

cam grooves 63. The cam groove 63 includes by a depressed zone

63a sloping down toward the shaft 36 of the cam 23 and a circular

zone 63b extending along a peripheral edge of the positive

motion cam23. The pin 59 is slidably inserted in the cam groove
63. Fach of these positive motion cams 23 makes one rotation

(360° rotation) about its own axis in the peripheral zone 2la
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5 their own axes causes the pins 59 to nove al ong the

cam grooves 63 and thereby causes the rods 58 to nove

forward and backward in the cross direction. Mvenent

of the rods 58 forward and backward causes thqﬁgiskahbﬁﬂ

ends 32b of the guide arnms 32 to be repeatedly"ﬁt’jofsﬂB 2087

near to and got away from each other by neans 10 of

the links 57. Wien the folding plates 22 is opposed to

one auxiliary plates 52 asisshown in Fig. 7, the pin

59 is positioned in the zone 63a of the cam groove 63
ofarthet He nsedr&8anpvésss dlardiille thieerp@$ bt v mertiqsn cams

of the first rotary disc 21 (in the 15 direction Y3).

2 MvaBRte abolitethedakss haekwar dicausesthibhe @lidel alurEng
32 to swng by nmeans of the links 57 so that the

ui de ar.ns Sé%ma

|t i de edges, 32a, of t t
o RPLAG o1 o1 nEP ERhen) (e e ST bty Ghony2 f Bbou

rotates fromits position in Fig, 7 by 180, the pin

it50 O PRt i GrERL P BE EBRPGIE BT TEF ICReCERM 4t Govwnd
63 and the rod 58 noves outward in the radial

B neotvinoaxef daheeki tisé piotsaby b sovRlalomg the cam grooves
direction Y4). As of the rod 58 noves the guide arns

| f ' t abBackward
G%égigg?:?é%g%? ae ges§%%ar%(?§? ﬁetgﬁ%‘égc%%ﬁ%@z%o faﬁ. ar

e g R
apparatus 20 for folding and tucking the crotch

ba@gian] chugesOthe sligtsildendredlle st E5pordi ¢y ale=FPg. to be
showi ng t he appar at us

repeatedly got near to and got away from each other by means

of the links 57.

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

When the first rotary disc 21 rotates from its position
in Fig. 7 by 180°, the pin 59 is positioned in the zone 63a of
the cam groove 63 and the rod 58 moves outward in the radial
direction of the first rotary disc 21 (in the direction Y4).

As of the rod 58 moves the guide arms 32 to swing by means of

the links 57 so that the opposite side edges 32a of the guide
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5 20 for folding and tucking the crotch region, Fig.
11 is a scale-enlarged side view showi ng a part of
Fig. 10 as partially cut away and Fig. 12 is a
scal e-enl arged overhead view of the folding plate 22.
‘In Fig. 9, the machine direction is indicate@#f gyt Bg7
arrow X and the cross direction crossing the machine
10 direction is indicated by the arrow Y. In Figs. 10
and 11, the wvertical direetdon (i.e., the thickness
direction of the contiguous diaper structure 70
afod del redsorize tdheavfrplawags)Erion epali eahed- by the arrow
Z. In Fig. 12, the guide arns 32 are illustrated as

havi "E@i%p‘_ée:gs 2Rt OviRgesli 3neky Shdwiidt@o¥Ber ldxaliple of the
shoul d be understood that in Figs. 9 through 12,

illustratjo t he di r g e Ls..sitmlif4.e
et Rt Py Bor i i BTt e e 86Tk, . 10
_di stinguished fromeach other and, the core, the
ipet stide ydemc CRERBEPSNERETt He Tl & s5prirnfehberaprpratus
not shown. 20 The apparatus 20 for folding and tucking
20 heoer obThin@gand thasimg comw eyortatechanicsm (Rignvehioris a
means) serving to convey the diaper structure 70 at a
¢ e ) . » . l
e e g T By R BT NS vhng, St fuatly
foldi%? nmechani sm (f ol di.n

CrRewf GHEnt 180r Dhs' 2 GRS REChr Aper SrIigeD S9! Rf orhe

this structure 70. The contiguous di aper structure 70
fokdingriplatet2y + han FB1 sPeowid Rafh e digagthas ig indicated

plurality of crotch regions 72
by the arrow X and the cross direction crossing the machine
direction is indicated by the arrow ¥. In Figs. 10 and 11, the
vertical direction (i.e., the thickness direction of the
contiguous diaper structure 70 folded along the fold 75) is
indicated by the arrow Z. In Fig. 12, the guide arms 32 are
illuétrated as having moved into the diaper structure 70. It
should be understood that in Figs. 9 through 12, illustration
of the diaper structure 70 is simplified so that first web and
second web can not be distinguished from each other and, the
core, the waist elastic members and the leg elastic members are
not shown.

The apparatus 20 for folding and tucking the crotch region

has a conveyor mechanism {conveyor means) serving to convey the

diaper structure 70 at a constant speed forward in the machine

direction (in the direction indicated by the arrow X1) and a
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(corresponding to the crotch region 6) arranged at
‘regular intervals in the nachine direction, a
plurality of first waist regions 71 (corresponding to
the front waist region 5 or the rear waist regjon 7)
and second wai st regions 73 (correspondi ng 10 ite-Ehg 7007
front waist region 5 or the rear waist region 7) lying
on both sides of the respective crotch regions 72 in
the cross direction and comti guous one to another, in
the machine direction, and a plurality of |eg-holes
f F¥d zag hnéctaretst et felehi ne acdarp) rsefvitge tadjfadehtdown the
crotch regions 72 and arranged at 15 regul ar

croten vakgohd fhesmaehingodi cechi-elre LI GOPVEY Alst ructure

mechani sm conveys the diaper structure 70 forward in

he machine direction and, in the course of

onveyance, the crotch region 72 is folded along a
fold 75 extending in the nmachine direction so that
t he fThetcardgsnendiz@Parasstuctyrong07is 8L Heo that
opposed to each other but not put flat together

slidw®. ini Fig.pay tdnd opgesed glata)ityhefdicapihstdattice 72
70 being conveyed forward in the machine directionis

((lfjcﬁzgl?ées orﬁﬁjﬁ'gtf tﬁé r%k?@ dcxt:&ﬂ:gﬁ O SX& @jj gjpxogn%éé?’ &t r%gular

the nmachine direction. After the crotc

.region. 72 has been folded along the f%gd 75, . such .
IrkpsTole ddt SheMAHE NG AREFChATN s e BhUT Rai 5Y Feditofis waist

71, 73 but substantially does —not act on the crotch
regipmn 72.(oritesHoolddingg trethanf sonitc swpisits e gaohi bser the

rotary disc 21
rear waist region 7) and second waist regions 73 (corresponding
to the front waist region 5 or the rear waist region 7) lying
on both sides of the respective crotch regions 72 in the cross
direction and contiguous one to another, in the machine
direction, and a plurality of leg-holes 74 each formed between
each pair of the adjacent crotch regions 72 and arranged at
regular intervals in the machine direction.

The conveyor mechanism conveys the diaper structure 70
forward in the machine direction and, in the course of
conveyance, the crotch region 72 is folded along a fold 75
extending in the machine direction so that the first and second
waist regions 71, 73 may be opposed to each other but not put
flat together (i.e., in a partly opened state).

The diaper structure 70 being conveyed forward in the

machine direction is under a predetermined tension exerted
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| ocated outside the fold 75 of the diaper structure 70
as viewed in the cross direction, six folding plates
22 nounted at regular intervals on the first rotary
disc 21 along its peripheral zone 2la and six
positive motion canms 23 overlying the foldi-ngfip&tias 27T
10 22. The first rotary disc 21 rotates in a direction
(indicated by an arrow X2) corresponding to the
direction in which the congtguous diaper structure 70
I's conveyed about a shaft 24 extending in the
thereqpah i rdet merhiget didecthent i ddtterpthpycrgtdhseegion
21, there is provided a gear box 25 adapted to

7 e Weken fotbdidibdPree F18N8 fshsh foifion dcse 34 the
and the folding plates 22. The first rotary disc 21

i S_provided. al A LS - Lhher al ' -fi
Ch e et st Mt BROLRE ebh. T palethhEipL S ioes
are | ocated between each pair of the folding plates 20

nob @k sRenthe FCEHEH: dtawCan® -nount ed on the first

rotary disc 21 by nmeans of a shaft 27 extending in
t he void ifdAldidig eechanismThespr sk en whieedts r2faayedisc 21
rotatabl e i ndependently of the first rotary disc 21.

16c2P@0htsi32 dhe £3hal 15 63 Ole bRGpEeA AR 22 V6 as viewed

rotationally driven by an electric motor (not shown).
B3P CHOTS SHERRF Lo'a ST ER L PBEIACSR o1 TOPRoaiar fogalar
Is transmtted to a shaft 29 extending upward from5
inhergebs dokheFinst: hetaey dicsl 2dialerd ohS avy iphsads zone
30 ext endi ng
2la and six positive motion cams 23 overlying the folding plates
22.

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

These guide wheels 26 are rotatable independently of the first

rotary disc 21.
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downward fromthe gear box 25. The folding plates 22

lie outside the fold 75 of the diaper structure 70 as
viewed in the cross direction. The folding plates 22
are arranged at regular intervals along the perjpheral _
10 zone 2la of the first rotary disc 21. The fof ding 2007
plates 22 are adapted to nove toward and away from

the crotch region 72 of the diaper structure 70 as

the first rotary disc 21 roates. Each of the folding
plates 22 conprises the first base 31 and a pair of .

t he §liedehafhs28208xthpdioRy SGEWAPILF rephahond st dpgven

base 31 in the radial direction of the first rotary

bydhf @1t r icagbt eai(hotf shdwen gui vetal medPgane lapppSpdhere
to each other in a circunferential direction of the

oo LLRLRLES Falifho! SRR Yo/, AENE dTBRmSId o
circunferential direction of the first rotar disc(g%
EIpDSTRELAR a8 SF RSB TS SR R 00 SR DRaCEard From

forth so that respective distal ends 32b may ‘
theepeat edixy2 git thearet ol emiddgeect dwapnfiroshabic B Osrit@mmding
that is, so that they repeatedly open and <close to

dRIL QL M8m (el gBER 2BR725:40 The shaft 24 of the
first rotary disc 21 and the shaft 30 of the gear box

25 ar vided with t |l eys 3 .
respaie Ve S Rbet e 1 B kB gE e taug 1o g tieper
associated w th each other by neans of the open belt .
sigmggied st Neswes! g@ [tdps C3ISS341rREEAPTon OFe tiRtding
shaft 30 of the gear box 25
plates 22 are arranged at regular intervals along the peripheral

zone 2la of the first rotary disc 21. The folding plates 22
are adapted to move toward and away from the crotch region 72
of the diaper structure 70 as the first rotary disc 21 rotates.
Each of the folding plates 22 comprises the first base 31 and
a pair of the guide arms 32 extending outward from the first
base 31 in the radial direction of the first rotary disc 21.

Each pair of the guide arms 32 are opposed to each other
in a circumferential direction of the first rotary disc 21 and
respectively have inner side edges 3Za opposed to each other
in the circumferential direction of the first rotary disc 21.
The guide arms 32 are adapted to swing back and forth so that
respective distal ends 32b may repeatedly get near to and get
away from each other, that is, so that they repeatedly open and

close to each other.
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is transmtted to the shaft 24 of the first rotary

disc 21 via the open belt 35. Rotation of the shaft

30 causes the first rotary disc 21 to rotate in the
same direction (indicated by the arrow X2) as.the .. ..
direction in which the shaft 24 rotates. 10 thé rt3 2087
positive notion cans 23 overlie the first bases 31 of
the respective folding plates 22 and are nounted on

the first rotary disc 21 byoneans of shafts 36
extending in the vertical direction so that these

posi tThe stftor2dafs th8 haysbhereamt etisd ddepaddehel shatt
of the first rotary disc 21. As is the case with 15
3bherf ohdi §8a P! 8d2S222%rd M- RAKd Ve thDthenpGaney3333ay e34,
arranged "at regular intervals along the periphera

zone 2la of t firs otary .di . [ .
rPeperE el oiher P har ke ainate seliveY gyogrinted
the pulley 39 adapted to rotate independently of the
wibhseagh QherThis nagrisepi30he sopen fakt Ponoyrced by these
the bearing 37. The shaft 24 is inserted into the
pheaey8933/. 34 he rottaftti on28f ofhe hehg@ar3bwe 2he gear box 25
provided with the pulley 38. The shaft 29 and the

: t SSPCi it 1 18vi
LB gt 60 e ASsOCopl o e ot

B LR 0% SRS B S BB e

keep the belt 40 under tension. The shafts 36 of the
rpespecdise dpbdia ingkarst ionthansars diregden déadicaied by
the 5 pulleys 42. '
the arrow X2) as the direction in which the shaft 24 rotates.
. The positive motion cams 23 overlie the first bases 31
of the respective folding plates 22 and are mounted on the first
rotary disc 21 by means of shafts 36 extending in the vertical
direction so that these positive motion cams 23 may be rotated
independently of the first rotary disc 21. As is the case with
the folding plates 22, the positive motion cams 23 are arranged
at regular intervals along the peripheral zone 21a of the first
rotary; disc 21.
The first rotary disc 21 is provided around its bearing
37 with the pulley 39 adapted to rétate independently of the
shaft 24. This pulley 39 is rotatably mounted on the bearing
37. The shaft 24 is inserted into the bearing 37. The shaft

29 of the gear box 25 is provided with the pulley 38. The shaft

29 and the pulley 39 are operatively associated with each other
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The shaft 36 is operatively associated with the pulley
39 by neans of a belt 43 guided by the pulleys 39, 42.
More specifically, the belt 43 extends fromthe
pulley 39 to one of the pulleys 42 associated with
one of the positive notion cans 10 23 and furfherFER 2007
extends, via the guide wheel 26, to the pulley 42
associated with the adjacent positive notion cam 23.
Rotation of the shaft 29 is4transmitted via the belt
40 to the pulley 39. Rotation of the pulley 39 is
via ahendperdalitaddhpiidmsl by4the pulieyshalt $936 Betwhen the
positive notion cans 23. 15 Rotation of the shafts 36
pSRUSES ot BRSO IROPINE 5OT I+ AANE éﬁovi&éd ehat guidedsheel
direction (indiCated by an arrow X3) opposed to the

of 19600 g JpECRE Bab o AR il O, Bl e ac

mai nt ai ned under tension by the gui de wheels 26. 20
ofatle vespiretivt dorgtprateetion Fags hare Wovidagswaph the

mounted on proxi mal end zones 32c of the guide arns
p8liegs ram 58 connected to the links 57 and a pin 59

lying in a rear end zone 58b (end =zone) of the rod 58

and [ i the ' i is PS
|ink§ﬁ%$%§ﬁ' tﬁg ?%doégfég%g%l 6%%%%%%&Fﬁ“?ﬁghr%%%é§$@iey
direction of the firgt rotary, diﬁ&@Zl f.rom

3% AN ZoRBAT%a BRIOER R eV SoTnd2 - More

links 57 are nmounted on shafts 60 provided in the
speaki el 1land thenes1 823 ektehdsgifde thenpud2ednif $copne of

shafts 61 lying in a front end zone 58a of the rod 58.
tHEQulleys 42 associated with one of the positive motion cams
23 and further extends, via the guide wheel 26, to the pulley
42 associated with the adjacent positive motion cam 23.
Rotation of the shaft 29 is transmitted via the belt 40 to the
pulley 39. Rotation of the pulley 39 is transmitted via the
belt 43 to the shafts 36 of the positive motion cams 23.
Rotation of the shafts 36 causes these positive motion cams 23
to rotate in a direction (indicated by an arrow X3) opposed to
the direction (indicated by the arrow X2) in which the first
rotary disc 21 rotates. The belt 43 is maintained under tension
by the guide wheels 26.

Each of the folding platés 22 has a pair of links 57 mounted

on proximal end zones 32c of the guide arms 32, a rod 58 connected

to the links 57 and a pin 59 lying in a rear end zone 58b (end

zone) of the rod 58 and extending in the vertical direction.
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guide arnms 32 have the proximal end zones 32c nounted
on the first base 31 by neans of pivot pins 62. The
positive notion cans 23 respectively have eccentric
cam grooves 63. The cam groove 63 includes a depressed
zone 10 63a lying in the peripheral zone of thé f ERsENNT
rotary disc 21 and sl oping down toward the shaft 36 of
the cam 23 and a circular zone 63b extending along a
peri pheral edge of the positive notion cam 23. The
pin 59 is slidably inserted into the cam groove 63.
Th6 1Eakls ©f attiede pos bBiextemot gwrwegahsn 2Bemakis loferection
rotation (360 rotation) about its own axis in the

OPGEH@%&%E 28084 1@ sOR 1t Bechi el phekamy] ikt ohevhBbe of
t hese p03|t|ve notion cans 23 revol ve about the axis

<Bb, HRFgh) behel B3RS A0 0o SIS, co

axis. Rotation of the positive notion cans 23 around
praeidedvim shepraugesl ehe RS 53¢t of dredal @A e 32 and
cam grooves 63 and thereby causes the rods 58 to nove

ohosh@ftk @1d 1baakwan ch firontthendrosse diszeofiine Ml 68ent The
of the rods 58 forward and FEB 2007 -43 backward

gﬁi‘&é ac‘n%?%ij'l‘%\@ t%'éd Smgﬁ_ éltf@ ége 3@%”&0%%1:&9 Qﬁ the

repeatedly got near t got ama rom each ot her by
nmeans of the links 57. The crot.ch region 72 of the
THFaberatt r Hh ot dPS OF G PEPEnbZtucked by such

apparatus 20 illustrated in Fig. 9 in a nmanner
The positive motion cams 23 respectively have eccentric

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

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

in the cross direction. Movement of the rods 58 forward and
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as follows: The diaper structure 70 having the crotch
region 72 folded along the fold 75 extending in the
machi ne direction is being conveyed forward in its
machi ne direction (indicated by the arrow Xl)=- B%GW
conveyor nmechani sm The diaper 10 structure 70 % {
the first and second wai st regions 71, 73 opposed to
but spaced apart fromeach other (i.e., in a partly
opened state) progressivelytigets near to the first
rotary disc 21. The first rotary disc 21 is rotating
bagkwayrd causkst hlee didimingndpettb 6ff the @ikdrarms 32 to be
structure 70 in the direction 15 corresponding to the

répbdLe4d100 dot Webehtbhendi gperavsly’ debir eacKOotlser by means
conveyed (indicated by the arrow X2). In the apparatus

quj{or fq%glqg and tucking crotch regions, the guide
e fol ding plates 22 progressively nove

fron1the | eg-holes 74_lying on_both sides of ttz)r

cr of GG EEPBAN ZTPTRE2 T o kel G e SHRERFRES ditt 48 (5 e

into the diaper structure 70 as the crotch region 72
arad ttibkeditgpsncs tappetratas70 gélasheatedtio Fhe. 9 in a manner

peri pheral zone 2l1la of the first rotary disc 21. As

aé %l@ﬂd%?s(:h TREI @b @ k@ udbape St theecFOt8etiSegion
- near to an |nag|nary Ilne S extending from

0528 e o Sk ke 2aclon e

gui de arns 32 having noved into the di_aper  structure

15 bpedarse CPAVeBRE atkrwatih Hhéte MATH e gloRCP2OPr bt ted
5 outer side and the guide arns 32 swing i nward so

byt hahet rrdiwst®@l) by the conveyor mechanism. The diaper

structure 70 with the first and second waist regions 71, 73
opposed to but spaced apart from each other (i.e., in a partly
opened state) progressively gets near to the first rotary disc
21. The first rotary disc 21 is rotating in sync with the
running speed of the diaper structure 70 in the direction
correspondiﬁg to the direction in which the diaper stru;:ture
70 is conveyed (indicated by the arrow X2).

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

As the crotch region 72 of the diaper structure 70 gets
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ends 32b of the respective guide arns 32 may get close
to each other. In this way, the opposite side edges
32a of the guide arns 32 are pressed agai nst the
transversely opposite lateral zones 72a of the crotch
region 72 extending in the vicinity of 10 the E6l-@5725%07
so as to conpress these |ateral zones 72a of the
crotch region 72 into the contiguous di aper structure
70, and thereby the | aterak4zones 72a are tucked into
the diaper structure 70. In the apparatus 20 for

néat dicngnambdiusking icedt ekxteagiiopstrom Shehshafif i@ 4aphghe
32 progressively nove backward so as to draw out of

£1hsr dARSY, gt EHCI UG ¥Re alhbsiWiRGesPibhpttHeh8pgbsied side

ends 32b may be spaced from each other as the crotch

rregi on, 72 of . the diaper structure 70 es r
€ ‘ﬁ%s p&“? pHerdie z%'}feéez f&msohzt glgvﬂlgs?m?% ajflf/g%\?%%é ﬁﬂper
The di aper structure 70 having 20 the crotch region 72
sthustiet dédcamd irueRBE2PE ofrids she P imyEsgig fremits
the first rotary discs 21 and further noves forward
otrPet e dEBshd R edih €66 iz0ms bR shli@gdi mperd sbridedtutie’@istal
havi ng the crotch region 72 08 E 2007 -45 fol ded

e}?‘{%g%g he {RL %Jﬁ}%&wgggdwﬁk@ 3ReALNGidecld 08, each

e crotch regio I's stantially free from
affection of the tension exerted upon the diape .
OERFECt dfothoS VBV HENT SEBIOS £ SRES ST 2h8 Lo FBE R ide
region 72 can be easily tucked and, in 5 addition, the
agnapsr ager pressed AT@FtheheohvaysEisivarprpaite lateral

zones 72a of the érotch region 72 extending in the vicinity of
the fold 75 so as to compress these lateral zones 72a of the
crotch region 72 into the contiguous diaper structure 70, and
thereby the lateral zones 72a are tucked into the diaper
structure 70.

Ihtheapparatus20fbrf01dingandtuckingcrotchregions,
the gquide arms 32 progressively move backward so as to draw out
of the diaper structure 70 and swing so that the distal ends
32b may be spaced from each other as the crotch region 72 of
the diaper structure 70 moves away from the peripheral zone 21a
of the first rotary disc 21. The diaper structure 70 having
the crotch region 72 thus folded and tucked progressively moves
away from the first rotary discs 21 and further moves fofward
in the machine direction.

In the diaper structure 70 having the crotch region 72
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the machine direction with the crotch region 72

reliably retained in a tucked state. After the

| ateral zones 72a of the crotch region 72 have been

tucked inward, the first and second wai st reg%qn§ 1%%?

73 10 which have been opposed to each ot her Ut £co <

spaced apart from each other are now conpl etely put

flat together and then the first and second webs are

joined together by neans of4%wo heat-sealing lines 76

extending in the cross direction. These heat - seajugg_
tion

foldrd aleng dhen foRe WP dareertingad® H6§- Bpehing F4r

viewed in 15 the machine direction so as to extend
tigerasscdhedqgicst 7andssecomitantiied Sty riagieofisomilaf Z7&cthon of
the cross direction. Subsequently, the first and

£5£¢20d ; Weha Ar c’l:H oﬁliﬂ%gdfé{r%éf Bgl-RESe 77—(') e85Rhe 1ateral

extending int oss dir Ion between th e
heat - seal i Ilnes 76. Thes cutt ng lines 77.e

2aRe 524 RE T GGh SE8GHA ot Bh st 888, an
the cross direction. The contlguous di aper structure

additsomuttie chgrdre stavpboreyvel cran ey coneged7orgard in
obtain a plurality of the individual diapers 1 shown

thd® mEbHind WiEhtake afiangelle scdetby Sied@onn thereliably
machi ne direction. 20, 9 7 -46 This apparatus 20 for

oldln and, t Qtch regions allows the crotch
r?egﬂ%ﬁgffI? %ﬁ?iﬁgaper structure 70 to be

conti nuously and ragl %% f ol ded _é%;ucged I nwar d gdhave

f urt Heftem[t SEREXE G P édi E5Ohel r’%@qja?d}?

fol ded and tucked 5 inward since the guide arns 32 are
beer sserkeaydnwatrd, heheafsrstt and second waist regions 71, 73
which have been opposed to each other but spaced apart from each
other are now completely put flat together and then the first
and second webs are joined together by means of two heat-»sealincj
lines 76 extending in the cross direction. These heat-sealing
lines 76 lie in the middle of each leg-opening 74 as viewed in
the machine direction so as to extend across the first and second
waist regions 71, 73 in the cross direction. Subsequently, the
first and second webs are cut along cutting .]_ines 77 each
extending in the cross direction between the heat-sealing lines
76. These cutting lines 77 extend across the first and second
waist regions 71, 73 in the cross direction. The contiguous
diaper structure 70 is cut along the respective cutting lines

77 to obtain a plurality of the individual diapers 1 shown in

Fig. 1 which are arrangéd side by side in the machine direction.
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zones 72a of the crotch region 70 to conpress these
| ateral zones 72a into the diaper structure 70. Wile
the positive notion cans 23 are used in the apparatus
20 illustrated in Figures for the purpose of sw nging
10 the distal ends 32b of the guide arms 32, ifeais.. sn,
possi bl e to adopt sol enoids for the purpose of~ "~ I« “vb
swinging the distal ends 32a of the guide arns 32. In
this case, noving iron cores-of the respective
sol enoi ds may be noved apart from each other to sw ng
t he (liideappasaBas i fortirigbinmeadaruglolrsnehostharegions
and the noving 15 iron cores of the respective
aBRLENQiS Jray-cBerBgeuahY 2 i &f G aGlpe ElRreaetiret herto be
to swing the guide arns 32 so as to get away from

each other. A .stock tern al [ b QUi d- '
T FRretbtaty (Rt pRar s Yp e bl M ener
| i qui d- pervi ous topsheet 2) may be . 20 selected from
at ey ridie CEerShstPEFOBT /A Y dropnilied e bPétdedndhdovered
fabric, a hydrophobic fibrous nonwoven fabric having
ivdtdicdniceycd qeideoonatisobs ardpaet saelagpiersfiotheethteral
plastic film A stock material for the

2y 9l IPERY LOUR AN IBIPYHE RRCSHA A ERedll avdtbiidhes
correspondi ng to the 1iquid-inpervious backsheet 3)
may. be selected fromthe rg p consisting of a

7145 Y Hpghobic Fisous tHiG edFabric, a breathable but
l'iquid-inpervious plastic film a conposite nonwoven
f abr iWhidenpthei PeSihdver WO ag@Rs 3 3ofa¥Ry dRspROBIC the
fi brous nonwoven fabric placed one upon anot her
apparatus 20 illustrated in Figures for the purpose of swinging
the distal ends 32b of the guide arms 32, it is possible to adopt
solenoids .for the purpose of swinging the distal ends 32a of
the guide arms 32. 1In this case, moving iron cores of the
respective solenoids may be moved apart from each other to swing
the guide arms 32 g0 as to get nearer to each other and the moving
iron cores of the respective solenoids may be brought in contact
with each other to swing the guide arms 32 so as to get away
from each other.

A stock material for the liquid-pexrvious continuous first
web (corresponding to. the liquid-pervious topsheet 2) may be
selected from the group consisting of a hydr0philic fibrous
nonwoven fabric, a hydrophobic fibrous nonwoven fabric having

a plurali{:y of perforations and a finely perforated plastic film.

A stock material for the liquid-impervious continuous second
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and a conposite sheet conprising a hydrophobic fibrous
nonwoven fabric and a breathabl e but
i quid-inmpervious plastic film |am nated upon each
other. A nonwoven fabric may be selected fromt, e
group 10 consisting of those obtained by spunﬁhaéﬁﬁ3£@ﬁf
needl e punch-, nelt blown-, thermal bond-, spun
bond-, chem cal bond- and air-through-processes.
Component fibers of nonwoven-fabric may be sel ected
fromthe group consisting of polyolefine-, polyester-
wenq cpalrgapodéibgsed thddrisuideimpandishedbdcksipetl 5) may
conjugated fibers and si de-by-side type conjugated

bd ERELS+0h £ R YEENYFSERS/RRLYRLIRY! 818 BPdrophobic fibrous

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

fluff p and super - absor bent ol r. parti.cles qr. _a.
nGRAEETD 0P TR Pur 7 JAFPEREabe PabshEBU- SRayeS Flastic
particles and thernoplastic synthetic resin fibers 20
fidompa exswebstideandesever fekird kRreEwor iFiside e I9F, MeHe layers
core 4 is entirely covered with a |iquid-pervious
ofS Hg@_t:o__ﬁl_d@lbi@af itHr&SienofRPesn Faba iyl apdd ldne aeowerether
fabric in order to prevent the core 4 fromgetting

2 @@é@& 1. 8,-REEY g%%rfﬂé)ﬁ&ﬂ; ELH obd o oven
an_djé C%F“%%Egego ynmer Sagfl C?eg. yr#er parti CFes may be

sel ected. fromthe group consisting of starch-lbased,f.lm
FaRE Iy |0k AR AP L it h et B SbT YIREBAbSq PLastic £

particles. Wth the apparatus and the nethod for
lamolinditegl apdnt eekhngthBrer ot ch regi ons of di sposabl e

di aper, the folding plates are

A nonwoven fabric may be selected from the group
consisting of those obtained by spun lace~, needle punch-, melt
blown-, thermal bond-, spun bond-, chemical bond- and
air-through-processes. Component fibers of nonwoven fabric
may be selected from the group consisting of polyolefine-,
polyester- and polyamide-based fibers, core-and-sheath type
conijugated fibers and side-by-side type conjugated fibers 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 a hydrophilic nonwoven fabric in order to prevent the

core 4 from getting out of shape and/or to prevent falling off
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utilized to fold and tuck the crotch region in the
contiguous diaper structure conveyed in the machine
direction into the contiguous di aper structure. Such
apparatus allows the crotch regions of the di gpergc
structure to be continuously and rapidly 10 fol ded"
and tucked inward. Wth the apparatus in which the
gui de arnms of the respective folding plates
respectively have their disual ends adapted to sw ng
back and forth in the nmachine direction, the guide

odr fhe apel pres gt taigaiawst Phéynppositteldlasemaly benesletted
15 the crotch region to conpress these |lateral zones

£ B G rodbaRsis S HEe@ndH haseby é&ﬁﬂ%&@ﬂé@dhand

the crotch region can be reliably tucked inward. Wt

t he_apparatus conpri sin in_addition to the fol ding
SEPEPEE?Ctﬂ%fﬁﬂ§¥p$%??dﬁﬁ%ﬁ%ﬁfl§%ﬂa guide arns nove into
the 20 clearance between the guide bl ades of the ]
auxi | Wath hhleagppasatie aggi thee aetbodifendoigiagmppracking
sw ng so that the lateral zones of the crotch region

ciBycherbglgnbedbreeispbsalgle deia5a18 taid fohaigyi geates are
bl ades. In this way, the crotch region can be Oa FEB

. _-49 r..reliably.. i ' :
#3850 e el oRland vkRdyl poaieh 1 Whd ey ons
tucked by the apparatus, the wearer experiences ngQ
di 8BEF n§tEECHREBNPRRY BY£F 1P ] st firggitan™ ¢nto the

properly 5 received by the wearer's crotch region as
cohéidiaperdiapepustoncture. Such apparatus allows the crotch

Al

regions of the diaper structure to be continuously and rapidly
folded and tucked inward.

With the apparatus in which the guide arms of the
respective folding plates respectively have their distal ends
adapted to swing back and forth in the machine direction, | the
guide arms are pressed against the opposite lateral zones of
the crotch region to compress these lateral zones into the
diaper structure and thereby to ensure that the crotch region
can be reliably tucked inward.

With the apparatus comprising, in addition to the folding
plates, the auxiliary plates, the guide arms move into the
clearance between the guide blades of the auxiliary plate as
the guide arms of the folding plate swing so that the lateral
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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the wearer's body and, even if the crotch region is
squeezed by the wearer's crotch region, it is not
likely that the crotch region mght be irregularly

fol ded and/or the core mght be forned with a 3
plurality of irregular creases, and thereforel B0FERef®?
is no anxiety that the bodily di scharge absorbing
capacity in the crotch region m ght be deteriorated.
Wth this diaper is free frgmthe inconveni ence that
the wearer's toes and/or heels mght get stuck on the

- fhetlesal redongs v afudikel dhebell.region as the wearer's

| egs are guided through 15 the wai st-hole and then
thro egs L endi rs.Qn .
mearggag{E%gé,Qgﬁgb?ﬁgégfg%%p%ﬁehgygg rlggnc%gECh regLen
snpot hl 'y put the wearer's body. 0 20:37 -50,CL A
feldpds apd mcsﬁggfﬁét FEPAFBIAP ng™ 2 FePEEKi FYPRT LERFFES PO
regi ons of disposable diapers conprising: 5 a
feahiey orf nMeclenpasmbddnvyy eRgtbentirguobsreyaperis properly
structure having a plurality of crotch regions

ré¢d ARG hyat he R d BEBEYA! Sed 1R RBEHE NE e LI 97 on
a plurality of first and second waist regions |ying
ot h sides of said crotc ions,as.viewed in

on_b re a
HINE SR EcPPEN 8PP RoGORAIT T ST CHo nhEHI AR 18 saueezed
direction and |ying contiguous one to another in said
b ddR VRatRY e GreatCanteal ot uiél 1§ oot Likglindihed Bheirrotch
formed between each pair of said crotch regions
regliac enitgitto beadhrreghderly folded and/or the core might be
formed with a plurality of irregular creases, and therefore
there is no anxiety that the bodily discharge absorbing capacity
in the crotch region might be deteriorated.
With this diaper is free from the inconvenience that the
wearer's toes and/or heels might get stuck on the lateral zones
of the crotch region as the wearer's legs are quided through

the waist-hole and then through the leg-holes to put the diaper

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

put on the wearer's body.
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and arranged at regular intervals in the machine
direction wherein, in a course of conveyance, said
conti guous di aper 15 structure is folded along a fold
in said crotch region so that said first and second
wai st regions are opposed to each other but spdcedn a7
apart fromeach other; a folding nechani smserving to
fold and tuck said crotch region of said contiguous
di aper structure from sai d-4oeg-holes 20 |ying on both
sides of said crotch region toward an inside of said
conti guous diaper structiora; Isdi@ fol ding nmechani sm
including a first rotary disc |ocated outside said
fold in said crotch region as viewed in F FEB 200 -51
said cross direction and adapted to rotate about an
axis_extending in a thjckness direction of said .
L4t apdin SEPUCEITS FRC ToHAT e rash I RPCRERsoh gl o
structure is conveyed and a plurality of folding
dimtsed la ddrged-sorospird sfingst rotary disc 5in a
peri pheral zone of said first rotary disc at regul ar
I nt eryval&dveydiCi hiekkbenent | abnteyesdi otortigais f idistper
rotary disc and adapted to get near to and get away
fromsaid cr.otch L.Oon. [ I st t I
SPtnad e SR O T DT g oed ot
first base and 10 a pajir of_ guide arns rraq_ed [ ,
reg R LREERVEL-8nt T & MaFReRE b DB O%ai  BHT& %Tté’t a? yrirst
di sc and extending outward in a radial direction of
arsdi sbddnds twariattamedadioss fliydmgs endbpéehi phdeal oZ otid crotch

regions as viewed in a cross direction orthogonal to said
machine direction and lying contiguous one to another in said
machine direction and a plﬁrality of leg-holes each formed
between each pair of said crotch regions adjacent to each other
and arranged at regular intervals in the machine direction
wherein, in a course of conveyance, said contiguous diaper
structure is folded along a fold in said crotch region so that
gaid first and second waist regions are opposed to each other
but spaced apart from each other;

a folding mechanism serving to fold and tuck said crotch
region of said contiguous diaper structure from said leg-holes
lying on both sides of said crotch region toward an inside of
said contiguous diaper structure;

said folding mechanism including a first rotary disc

located outside said fold in said crotch region as viewed in
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of said first rotary disc; and said fol ding plates
revol ving around said axis of said 15 first rotary
disc as said first rotary disc rotates, said guide
arms nmoving forward progressively froma side of said
crotch region so as to go to the inside of said?® FER 2007
di aper structure as said crotch region of said diaper
structure gets near to said peripheral zone of said
first rotary disc so that opposite side 20 edges of
said guide arnms are pressed agai nst transversely
s@phosibes stideecedden ehdsaidbpdreat cto r egtate eabenti ag iaxis
a vicinity of said fold fromoutside so as to
o _ D . : cY _
e R R e L e
and novi ng .backward gtagéessiv%%y sgias t.o draM/oué d
A FIESG D AP CPUBR U S HRP S AT rEgF Y GEtS and @
away from the peripheral zone of said first rotary
pliszlity 2f Thedapparlathes vrafgediongsand firski ngtary disc
crotch regions according to Caim1l, wherein said
i9UL0Bedk fRegan Eopeabgdigaidswingtbatkaid digxd hat Nregular
sai d machine direction so that distal ends of said
. gui de arns repe . neaf t :
R S
said guide 10 arms progressively get near to each
AR enh @Rt IgtP dehrmiiRAr Fovenfortiardl b faem 2gg FoPten
the inside of said diaper structure and progressively
regtonavey daicindactt otdierrvasliisal dogakde;arns nove
backward so as to draw out of said diaper structure.
each of said folding plates comprising a first base and

a pair of guide arms arranged in said circumferential direction
of said first rotary disc and extending outward in a radial
direction of said first rotary disc from said peripheral zone
of said first rotary disc; and

said folding plates revolving around said axis of said

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

arms moving forward progressively from a side of said crotch
region so as to go ﬁo the inside of said diaper structure as
said crotch region of said diaper structure gets near to said
peripheral zone of said first rotary disc so that opposite side
edges of said guide arms are pressed against.transversely
opposite side edges of said crotch region extending in a
vicinity of said fold from outside so as to compress said

opposite side edges into the inside of said contiguous diaper
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15 3. The apparatus for folding and tucking crotch

regions according to Cdaim1l or 2, wherein: said

fol di ng mechanismincludes a plurality of positive

noti on cans arranged at regular intervals in saj o

circunferential direction along the peripheral “Zorie ®#ii7

said 20 first rotary disc and rotatably nounted on

said first rotary disc by neans of shafts extending

in said thickness directiomnz.of said diaper structure;

each of said folding plates has |inks nounted on
sprwturd, ahd-mendsy ohckabddguaeraraissely sod s apndciwecbut

to said guide arms by neans of said |inks and a pin

. : : oss . di . ‘ L ddi ;

o B arPF r R T o 2 PRaT P ous P g ooy e yom

first base wherein said pin.is slidably.inserted 5
theREEPIETENtHNE EghﬁéﬁgogérﬁF LFa ot ve notion

cam said positive notion cans revol ve about the axis
of said first rotary disc as said first rotary disc
rotates around its own axis, said positive notion

2 canms grpkeg el atdond Ry rafatiemimpattotidts @Wlions
axis in the peripheral zone of said first 10 rotary

di sc.whi l.e Ld_first Y. di e e_rot
R Py mabonrn e A i P G R Ve ey
said pin alon sai d cam groove causes said rod to _,
SWgve tRetwand ek ward mpahine Fiereesian pecEhdh dinFal
t hereby causes said guide arns to swng so that said

ertiss bdl seidl guti Heraaofis repeatedly gt nrearte endketapdaygefrom
away from each ot her

each other and wherein said opposite side edges of said guide

arms progressively get near to each other as said guide arms

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

and progressively get away from each other as said guide arms

move backward so as to draw out of said diaper structure.

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

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

each of said folding plates has links mounted on proximal
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4. The apparatus for folding and tucking crotch
regions according to any one of Clains 1 through 3,
wherein: said fol ding mechani smincludes a second
rotary disc 20 located on a side opposite to said
first rotary disc across said diaper structurgfand> 9077
adapted to rotate around an axis extending in said
t hi ckness direction of said diaper structure in said
direction in which said diagper structure is conveyed
and a -54- plurality of auxiliary plates nounted on
erst dfseadddguindaryndi,se rad aogracped phevzald gundeodirms by
said second rotary disc at regular intervals in a
m%énr{dé:;%% esenhi gk ndir aebi an (Ah saldResendd @ﬂcy_%milc%ess

pted to get near t0 and get awdy from sa

crotch 5 regioop as said second potary disc_rotates; .
A TRFF IO QLISRIAUSLPPaF PSS Ccbnph PR L L bt pilsky ing
and a pair of guide blades arranged in said thickness
asgiidecifi saidffinH badpapeerein getigh piand slidabilyiginserted
outward in said radial direction of said first rotary

116 S Grf repdrite-iRedaphefraoveone dQiaf psaidife rabt it aram;
di sc in which said guide bl ades have distal ends

t aperge ' J d radi ' [ o) 0 fLESL. -
ot s BeP kTt dh PR o SRR Nn e Bt G Shaid
said axis of said second rotary dis¢ as said second . .
Ergttarptary cdi ot % §216af 58 S eidedbPaded- dhsrearound 1ts

forward progressively so as to go into the inside of
owrgigkid aperidsipogdtire hbtodghcans | estamomadebitaedon (360°
between said first and second wai st regions in

rSYNGUONEBB3LE AR s own axis in the peripheral zone of said first
rotary discwhile said first rotary disc makes one rotation (360°
rotation) about its own axis, and movement of said pin along
said cam groove causes said rod to move forward and backward
in said cross direction and thereby causes said guide arms to
swing so that said distal ends thereof repeatedly get near to

and get away from each other.

4. The apparatus for folding and tucking crotch regions
according to any one of Claims 1 through 3, wherein:

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

direction in which said diaper structure is conveyed and a
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with said guide arnms as said crotch region of said

di aper structure gets near to a clearance defined

bet ween said first 20 and second rotary discs and

si mul taneously said guide arnms nove into a clearance
defined between said guide blades so that saidid-fenpos7

7 i

transversely opposite |ateral zones of said crotch ~

region are held between said guide arns and said

gui de bl ades and thereby -5&. tucked into said

conti guous di aper structure and then said guide
phladest pooghesislisalyp betemmaynt e® @nss: tH deaped rotary disc

structure as said crotch region of said diaper

a %1{1#\;% ?e?&%ﬁl%?‘a@@%n& roM-saids-£Lea rfg‘\&&gd .%ifiis%e di r%qéular

I rst and second rotary discs 5. T

.apparatus for fol ding and tucking crotch regi ons

1RERBY PGt B ‘%ﬁrﬁF“ﬂ%r@PtéPgn %%f Eicgﬁlrﬁfb Qéhsﬁ%‘g\ﬁﬁé%‘ﬁr@tafy
said continuous diaper structure conprises a

disquant pelopteds tocgat imemus S andtgsemway from said crotch
[ i qui d-inpervious continuous second web 10 and a

reh Y6l 44 Vs £fq | diirth aksanRenti seoresatBEer posed between
said first and second webs and extending in said cross

said 11 d vebs and extending In said
and ekonatrel SoRagIaRE Bifthes EHGE AR 3 Sfind HaSh anc

foldin% and tucking crotch regions_ conprising the
a Q135 Opf YU AVIdS BrEBRETH UouSafdgeiciaisar fgrection of
having a plurality of crotch regions arranged at
sdabguihipent etyvatsure aad nachendiny rectwani Bn pbaidl régial
of first and second wai st
direction of said first rotary disc from the peripheral zone
of said first rotary disc in which said guide blades have distal
ends tapered outward in said radial direction of said first
rotary disc; and
sald auxiliary plates revolve about said axis of said
second rotary disc as said second rotary disc rotates, said
guide blades move forward progressively so as to go into the
inside of said diaper structure through a clearance defined
between said first and second waist regions in synchronization
with said guide arms as said crotch region of said diaper
structure gets near to a clearance defined between said first
and second rotary discs and simultaneously said guide arms move
into a clearance defined between said guide blades so that said

transversely opposite lateral zones of said crotch region are

held between said guide arms and said guide blades and thereby
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20 regions lying on both sides of said crotch regions

as viewed 1in a cross direction orthogonal to said

machi ne direction and being continuous one to another

in said machine direction and a plurality of

| eg-hol es fornmed between each pair of said crBtchG+nT

2007 Be 4 Fi ~. B -56 regions adjacent to each

ot her and arranged at regular intervals in said

machi ne direction while foldi-ng said di aper structure

along a fold in said crotch region so that said first
e tobndaidarstt ipgiusndiaper spposttre vodotherspateguide

apart fromeach other; 5 folding and tucking said
blcafdg§{ﬂrégﬁé§’§i%l}5 ?ég HRAY FAUPYS i dd iR StFueludfeas said

Into said diaper sfructure fromsaid |eg-openings

| yi on both sides, of. said crotch reaqi t.owar n__.
c?‘%‘sqﬂger LA B erdisgﬁé}cq;s Fuctu r%e o e:rj‘:é‘ﬁioﬁﬂ said
the step of folding and tucking includes rotating 10
cledrarste defapgddrelevewre sadd £ \E1% EPFOBG SPERT S &116CS -
fold extending in said crotch region as viewed in

said cross direction about an axis extending in a
thi ckness direction of said diaper structure in a

di 1 SGhIOML L M 281 ARG arkf [HEHUIR | S A DURM ons
5'and n&% n&k%'p Srallty 0 c?gﬁ%ing p ategﬁﬁS arrange

on said first rotary disc in a perjpheral ,zone of .said .,
AN & yIBY SEO81 Todth BT nf oFYaPashndg whereiR said

circunferential direction of said first rotary disc
cqetimears t diapdrgestaveirird r ampaiigesr otchl f@gibrpeigyious

said first rotary disc rotates;
continuous first web, a liquid-imperviocus continuous second web
and a plurality of liguid-absorbent cores interposed between
said first and second webs and extending in said cross direction

over crotch region further into said first and second waist

regions.

6. The method for folding and tucking crotch regions
comprising the steps of:

conveying a continuous diaper structure having a
plurality of crotch regions arranged at regular intervals in
a machine direction, a plurality of first and second waist
regions lying on both sides of said crotch regions as viewed
in a cross direction orthogonal to said machine direction and
being continuous one to another in said machine direction and

a plurality of leg-holes formed between each pair of said crotch
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each of said folding plates conprising a first base
and 20 a pair of guide arns arranged in said
circunferential direction of said first rotary dISC
and extending outward in a radial direction é _
first rotary disc fromthe peripheral zone J%awﬂ% 2007
first rotary disc; and 08 EEB 2007 -57 revoIV|ng sai d
fol ding plates about said axis of said first rotary
disc as said first rotary dssc rotates, noving said
guide arns forward progressively froma side of said

regaboh adjegent tsnethbtotd@irdamylipdeanged agarentlan hetervals
i nside of said diaper 5 structure as said crotch

ihegh a H%fcirﬁ@ﬂeddﬁkééﬁio§ tv&ﬂiqté" ¥818¢hs séﬁ?'&hﬁﬁe‘i‘h@tructure
perlphera zone of said first rotary disc so that

i.de edges of .sai d.quide are_presse

23BBE s 018 86 A S SF TP pBY- PR G Hembarjad B S second
crotch region extending in a vicinity of said fold

Wil gmnaisingease apay-tEOte dmir eacedidpagppbsit @asihdether;
edges into the inside of said contiguous diaper
St I Uctdll @indRAdNBV Hihe 8 dd @ticdehar &g o aglesildicont inuous
progressively so that said guide arms draw out of said

' t
THERE, UL, S8uo8, S Fled, IRt s
The nmet hod according to any one of (Clains 1 thrqugh

113536138%?%@9%&3’@%&“39?5}1 qUiR® fngabd kel F6RER tOward

repeatedly in said nmachine direction so that distal
aendss bfle saf degid deomrimpious diaper structure;

wherein the step of folding and tucking includes rotating
a first rotary disc located transversely outside said fold
extending in said crotch region as viewed in said cross
direction about an axis extending in a thickness direction of
said diaper structure in a direction in which said diaper
structure is conveyed and making a plurality of folding plates
arranged on said first rotary disc in a peripheral zone of said
first rotary disc at regular intervals in a circumferential
direction of said first rotary disc get near to and get away
from said crotch region as said first rotary disc rotates;

each of said folding plates comprising a first base and
a pair of guide arms arranged in said circumferenﬁ:ial direction
of said first rotary disc and extending outward in a radial
direction of said first rotary disc from the peripheral zone

of said first rotary disc; and
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repeatedly get near to and get away from each ot her

and maki ng 20 said opposite side edges of said guide

arms get near to each other progressively as said

gui de arnms nove forward so as to go to the in%%ﬁergﬁ 90407
said di aper structure and get away from each ot het=~ "
progressively as said guide arns nove backward so as

to FEB 2007 -58 draw out of said diaper structure. 8.
The nethod according to Clagm6 or 7, wherein the step

of folding and tucking includes rotating a plurality

of posétdMeind smid dvleHmR laapgedbatitr eguiaixis of said
intervals in said circunferential direction along the
£BELL BRAY S8 Qo 20 €1, L LR b0 A Y EbBEB00 B Naia
on sai rst rotary disc by nmeans of shafts

extending in said thickness direction of said diaper

TRHHR TN ; FUOTHEL PTHIEATI VRN R pPaPaSehali ight i fketeh
nmounted on proximal ends of said guide arns, a rod

reghoecteethad sdiddgglid erms ge imronebasinsfideadd shiinkdiaper
and a pin extending in said thickness direction of

sERhSr ARy seliuetyeen fF MmN o8nda 0f Saighy edrlitkife gets
aside of said first base 1n which said pin is slidably

i nsert 2115 into _an.eccentric ¢ ropve .of saj.d
NERI 19 v BEEOR IGART ZPBU Ty RG e B AS PO 116 keSO Ehat

about said axis of said first rotary disc as said .
oppesite otdily wiigesrof afeidapeife REESodRe Rxpssed against

rotating said positive notion cans once (360 rotation)
tahositretr$sl ywopgdss tien & hée perdgeler alf zomBbi okcrsactt region
first rotary
extending in a vicinity of said fold from ocutside so as to
compress said opposite side edges into the inside of said
contiguous diaper structure, and moving said guide arms
backward preogressively so that said guide arms draw out of said

diaper structure as said crotch region gets away from the

peripheral zone of said first rotary disc.

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

other progressively as said guide arms move backward so as to
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20 disc while said first rotary di sc makes one
rotation (360 rotation) about its own axi's, and
noving said pin along said cam groove whi ch causes
said rod to nove forward and backward in saidﬂ%rggg
direction and thereby causes said guide arns to-0TLBE8T
2007 -59 swing so that said distal ends thereof
repeatedly get near to and get away from each ot her
9. The nethod according to.apny one of Clains 6 though
8, 5 wherein: the step of folding and tucking
dravl| adiesof oswayidigp@er secondet.ary di sc | ocated on a
side opposite to said first rotary disc across said
di aper structure and adapted to rotate around an axis
extending in said thickness direction of said 10
di aper. structure in said direction_in i ch sai.d
B apernS St RAt A S ERGC LR 47T Ly SResaan FapyStes
pl ates nounted on said second rotary disc along a
opdidlghagang shekdhgsaicd usesonetatioime pldired iy ofegosarive
intervals in a circunferential direction of said
m&€LORNd Eaiary fHhShd@el ngar teqandrdr awtawanlkr omsai daid
15 crotch region as said second rotary disc rotates;
' uxi Liary. pl_at ISl e se.. -
T S R e P R R et
direction of said diaper_structure and extendi ng
EoLPhaioary SHFd anadnapitef PEctdth faF st by dis¢ fvapgans
disc fromthe peripheral zone 20 of said first rotary
oflifmfits ehtehdsagdigwiadd th hclesedmvd reicstieh of said diaper

structure;

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

revolving said positive cams about said axis of said first
rotary disc as said first rotary disc rotates around its own
axis, rotating said positive motion cams once (360° rotation)
about its own axis in the peripheral zone of saici first rotary
disc while said first rotary disc makes one rotation (360°
rotation) about its own axis, and moving said pin along said
cam groove which causes said rod to move forward and backward

in said cross direction and thereby causes said guide arms to



10

15

20

ends tapered outward in said radial direction of said

first rotary disc; and revolving said auxiliary

pl ates about the axis of said ') +-~-h)eri. f -60

second rotary disc as said second rotary disc r gtf§

said qguide blades nove forward progressively so %%éyg?

go to into the inside of said diaper structure

through a cl earance defined between said first and

second wai st regions in synghronization 5 with said

gui de arns as said crotch region of said diaper
swingicutbagessidedirstiZl @ncdsethansast defboaeddhet weemear to

said first and second rotary discs and sinultaneously
arifd ﬁﬁ? Ve JRLe- a clearance defined between

sald gul es so that sai d transversely opposite

| ateral zones of said crotch region are 10 held

bet ween said guide arnms and said gui de bl ades and

thereby tucked into said contiguous diaper structure
9.and {Ihen redihddgacderdbhgdés prpgressoiellaiget @wayugh 8,

fromsaid diaper structure as said crotch region of
wheaded rdi aper structure gets away fromsaid clearance

defi ned between said first and second rotary discs

15 1 The J1e of. f ol d| d t ucki

r egi %ns téac or&O ]t&l Cpgt% 8% %Cq%]cf% o(T?dWe‘\ylng a

wherein said contlnuous dlaper structure conprises a
SHGHH aPErYi 648C dBREFRDOAD fi Pidev@ppogite to said first

I'i qui d-inpervious continuous second web 20 and a

raylamyadlii by asfrdd shddabbapde nt-raotasei o pageeded weeihte
around an axis extending in said thickness direction of said
diaper structure in said direction in which said diaper
structure and making a plurality of auxiliéry plates mounted
on said second rotary disc along a peripheral zone of said second.
rotary disc at regular intervals in a circumferential direction
of said second rotary disc get near to and draw away from said
crotch region as said second rotary disc rotates;

each of said auxiliary plates comprising a second base
and a pair of guide blades arranged in said thickness direction
of said diaper structure and extending outward in said radial
direction of said first rotary disc from the peripheral zone
of said first rotary disc in which said gquide blades have distal
ends tapered outward in said radial direction of said first
rotary disc; and

revolving said auxiliary plates about the axis of said
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said first and second webs and extending in said cross
direction over crotch region further into said first
and second wai st regions.

i

-60-

second rotary disc as said second rotary disc rotates, said
guide blades move forward progressively so as to go to into the
inside of said diaper structure through a clearance defined
between said first and second waist regions in synchronization
with said guide arms as said crotch region of said diaper
structure gets near to a clearance‘defined,between sald first
and second rotary discs and simultaneously said guide arms move
into a clearance defined between said guide blades so that said
transversely opposite lateral zones of said crotch region are
held between said guideé arms and said guide blades and thereby
tucked into said contiguous diaper structure and then said quide
blades progressively get away from said diaper structure as said
crétch region of said diaper structure gets away from said

clearance defined between said first and second rotary discs.

10. The method for folding and tucking crotch regions
according to any one of Claims 6 through 9, wherein said
continuous diaper structure comprises a liqgquid-pervious
continuous first web, a liquid-impervious continuous second web
and a plurality of liquid-absorbent corés interposed between
said first and second webs and extending in said cross direction
over crotch region further into said .fi:t:st and second waist

regions.
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