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APPARATUS AND METHOD FOR FOLDING AND TUCKING
DISPOSABLE DIAPERS IN THEIR CROTCH REGIONS 5 TECHNICAL
FIELD OF THE INVENTION The present invention relates
to an apparatus and a method  for folding and tucking
disposable diapers in their crotch  regions inward as
a contiguous diaper structure is fed in a  10 machine
direction, RELATED ART Various processes for making
pull-on diapers are well  known (for example, from
Japanese Laid-Open Patent Application  15 Publications
Nos. 1993-31135A, 1993-31136A and 1993-42180A). A
typical example of the well-known processes will be
described  below This typical process comprises the
steps of forming a  continuous laminate including a
liquid-pervious continuous 20 first web and a
liquid-impervious continuous second web which  run in
a longitudinal direction of these webs and are
overlaid  each other and liquid-absorbent cores which
are interposed  between the webs so as to be aligned
in the longitudinal J; 2W2-248447/2003-200578 



direction of the webs at regular intervals, folding
back the  laminate along a longitudinal center line of
the webs with the  second web inside, joining the
laminates overlaid each other  in a heat-sealing line
extending in the transverse direction 5 of the webs
between each pair of the liquid-absorbent cores
adjacent to each other, cutting out the laminate along
respective first cutting lines each being convex
toward the  longitudinal direction to form leg-holes
and finally cutting  the laminate along second cutting
lines each extending in the 1.0 transverse direction
of the webs between each pair of the  heat-sealing
lines adjacent to each other to obtain a plurality  of
individual pull-on diapers. The pull-on diaper made by
such  a conventional process is composed of a front
waist region, a  rear waist region and a crotch region
so to define a waist-hole  15 and a pair of leg-holes.
In the case of the diaper made by the process as has
exemplarily been described above, the leg-holes open
laterally  with respect to the waist-hole which opens
in the vertical  direction of the diaper as viewed
from above with the waist-hole 20 broadened with the
hands. In other words, the waist-hole is  out of
linear alignment with the leg-holes and the crotch
region  lies immediately below the waist-hole. With
such diaper, the  wearer's toes or heels come up
against transversely opposite 2002-24844712003-200578
-3 



side edges of the crotch region as the wearer's legs
are let  through the waist-hole and the leg-holes when
the diaper is put  on the wearer' s body. In
consequence, a much time may be taken  to put the
diaper on the wearer's body. 5 From the other
viewpoint also, such diaper of the prior  art is
inconvenient due to the minimum width of the crotch
region  usually being larger than that. of the
wearer's crotch.  Specifically, the crotch region of
the diaper too bulky to be  properly received by the
wearer's crotch region creates a 10 discomfortable
feeling against the wearer. 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. a
result,  a body discharge absorbing function expected
to the crotch 15 region is apt to be deteriorated and
body discharges may leak  beyond the crotch region of
the diaper. None of the processes as have exemplarily
been disclosed  above includes means for folding the
crotch region of the diaper  and therefore the diapers
made by these processes are still 20 accompanied with
the problems as have been described above.  It is an
object of the present invention is to provide  the
apparatus and the process for folding disposable
diapers  in their crotch regions and thereby to solve
the problems as 2002-248447/2003-200578 -4 



have been described above. DISCLOSURE OF THE INVENTION
According to one aspect of the invention, there is  5
provided an apparatus for folding and tucking a
contiguous  diaper structure running in a machine
direction, the contiguous  diaper structure including
a plurality of crotch regions  arranged at regular
intervals in the machine direction and a  plurality of
first and second waist regions lying both sides 10 of
the crotch regions in a cross direction orthogonal to
the  machine direction and having a plurality of
leg-holes each  formed between each pair of the crotch
regions adjacent to each  other. The apparatus
comprises a conveyor mechanism folding  the contiguous
diaper structure along a fold in the crotch 15 region
so that the first and second waist regions are
oppositely  spaced apart from each other and conveying
the contiguous diaper  structure in the machine
direction with the contiguous diaper  structure kept
folded, a folding mechanism tucking the crotch  region
of the contiguous diaper structure into the inside of
220 the contiguous diaper structure from the leg-holes
lying on both  sides of the crotch region, the folding
mechanism including  folding plates adapted to move
toward and away from the crotch  -region of the
contiguous diaper structure in the cross direct ion
200 2-248447/2003-200578 _5_ in synchronization with
running of the contiguous diaper  



structure in the machine direction, each of the
folding plates  comprising a first base and a pair of
guide arms extending from  the first base in the cross
direction and aligned in the machine 5 direction, and
the guide arms moving into the inside of the
contiguous diaper structure as the folding plate moves
toward  the crotch region of the contiguous diaper
structure, and then  the guide arms catch opposite
side edges of the crotch region  in the vicinity of
the fold from the outer side. l4 The apparatus
according to the present invention includes  the
following embodiments. (1) Each of the guide arms has
a proximal end and a distal  end, the proximal end is
fixed to the first base and the distal  end repeatedly
swing back and forth so that the opposite side 15
edges of the guide arms get near to each other as the
guide arms  move into the contiguous diaper structure
and get away from each  other as the guide arms
retract from the contiguous diaper  structure. (2) The
folding mechanism includes a first rotary disc  20
adapted to rotate around an axis extending in a
vertical  direction, a plurality of the folding plates
are arranged in  a peripheral zone of the first rotary
disc at regular intervals  and mounted thereon by
means of an axis extending in the vertical
2002-24&447/2003-200578 -6 direction so as to rotate
around the axis, the folding plates  



rotate around the axis of the first rotary disc as the
first  rotary disc rotates around its own axis and
each of the folding  plates rotates around -its own
axis by 3600 while the first rotary 5 disc around its
own axis by 360* so that the direction to which  the
guide arms are opposed is always the same during
rotation  of the folding plates and the pair of the
guide arms moves in  the cross direction into the
contiguous diaper structure to  catch and press the
crotch region of the contiguous diaper 10 structure as
the crotch'region of the contiguous diaper~- structure
get s nearer to the peripheraI zone of the first
rotary  disc and moves in the cross direction apart
from the cont-iquous  di-aper structu37e as the
cont-iguou-s diaper structure gets away  from the
peripheral zone of the first rotary disc. 15 (3) The
folding'niechanism includes a plurality of positive
motion cams arranged in the peripheral zone of the f
irst rotary  disc at regular -intervals and fixed
thereon, each of the folding  plates comprises links
mounted on the proximal ends of the guide  arms, a rod
connected to the guide arms by means of the link 20
and extending in the cross direction and a pin
extending through  an end zone of the rod and the f
irst base in the vertical  direction, the pin ia
sli-dably inserted into an eccentric cam  groove o f
the pos it ive motion c am and eac h of the pos it ive
mot ion 21002-248447/2003-200578 -7 c am rotates
around the axi s o f the f irs t rotary di sc due to  



rotation of the first rotary disc and the pin moves
along the  cam groove so that the rod moves back and
forth in the cross  direction and the guide arms swing
back and forth in the machine 5 direction by means of
the links and thereby the distal ends of  the guide
arms repeatedly get near to and away from each other.
(4) The fold-ing mechanism includes a plurality of
auxiliary  plates located so aB to be opposed to the
fold-ing -plates and  adapted to move toward and away
from the crotch region of the 10 contiquous diaper
structure between the f irst and second waist  regions
oppositely spaced apart frciR each - other in
synchron i zat ion wit h runn-ing o f t he cont iguou
s d-iapt-- r s tructui~-e  in the mach ine direction,
each of the auxiliary plate s compr i s e s a second
base and a par of guide blades arranged side by side
15 in the vertical direction and extending from the
second base in the cross direction, each of the quide
blades has a distal  end tapered toward the cross
direct-ion, the guide a and the  guide blades
synchronounisly move into the contiquous diaper
structure and smultaneously the qu-ide ar, move into a
20 c 1 earance de f Ined between the pa ir of the
guide bl ade s so that  the crotch region is held
between the guide arms and the guide  blades and
thereby tucked into the inside of the conti-gluolur.
diaper structure. 2002-248447/2003-200578 {5) The
folding mechanism includes a second rotary disc 



located so as to be opposed to the first rotary disc
and adapted  to rotate around an axis extending in the
vertical direction,  a plurality of the auxiliary
plates are arranged in a peripheral 5 zone of the
second rotary disc at regular intervals and mounted
thereon by means of an axis extending through the
second base  in the vertical direction so as to rotate
around the axis, the.  auxiliary plates rotate around
the axis of the second rotary  disc as the second
rotary disc rotates around its own axis and 10 each of
the auxiliary plates rotates around its own axis by
360  while the second rotary disc rotates around its
own axis by 360  so that the direction to which the
guide blades are opposed is  always the same during
rotation of the auxiliary plate and each  of the guide
blades moves in the cross direction into the 15 .
contiguous diaper structure between the first and
second waist  regions as the crotch region of the
contiguous diaper structure  gets nearer to the first
and second rotary discs and moves in  the cross
direction apart from the contiguous.diaper structure
as the contiguous diaper structure gets away from the
first and  20 second rotary discs. (6) The contiguous
diaper structure comprises a  liquid-pervious
continuous first web, a liquid-impervious  continuous
second web and a plurality of liquid-absorbent cores
2002-248447/2003-200578 each interposed between the
first and second webs and extending  from the crotch
region toward the first and second waist region  



in the cross direction. According to another aspect of
the present invention,  5 there is provided a method
for folding and tucking a contiguous  diaper structure
running in a machine direction, the contiguous  diaper
structure including a plurality of crotch regions
arranged at regular intervals in the machine direction
and a  plurality of first and second waist regions
lying both sides 10 of the crotch regions in a cross
direction orthogonal to the  machine direction and
having a plurality of leg-holes each  formed between
each pair of the crotch regions adjacent to each
other. The method comprises the steps of folding the
contiguous  diaper structure along a fold in the
crotch region so that the 15 first and second waist
regions are oppositely spaced apart from  each other
by conveyer means, folding and tucking the crotch
region of the contiguous diaper structure into the
inside of  the contiguous diaper structure from the
leg-holes lying on both  sides of the crotch region by
folding means. The folding means 20 includes folding
plates adapted to move toward and away from  the
crotch region of the contiguous diaper structure in
the  cross. direction in synchronization with running
of the  contiguous diaper structure in the machine
direction- Each of 2002-248447/2003-200578 .10- the
folding plates comprises a first base and a pair of
guide  arms extending from the first base in the cross
direction and  



aligned in the machine direction. The qui-de arms move
into the  -inside of the contiguous diaper structure
as the folding plate 5 moves toward the crotch region
of the contiguoius diaper  structure, and then the
guide arms catch opposite side edges  of the crotch
regi-on in the vicinity of the fold from the outer
side. The method' according to the present invention
includes. 10 the following embodiments. (7) Each of
the guide arms has a proximal end and a distal end,
the proximal end is fixed to the f irst base and the
distal  end repeatedly swing back and forth so that
the opposite side  edges of the guide arms get near to
each other as the quide arms, 15 move into the cont
iguous diaper s tructure and get away from each  other
as the guide arm5 retract from the cont-iquous d-iaper
structure. (a) The fold-ing meanE~, include a fiit75t
rota--t~y disc adapted to  rotate around an axis
extending in a vertical direction, a  20 plurality of
the folding plates are arranged in a peripheral zone
of the f irst rotary disc at regular intervals and
mounted  thereon by means of an axis extending in the
vertical direction  so as to rcrtate around the axis,
the folding plates rotate around 2.002-24844 7/2003
-2005 78 -11 the axis of the first rotary disc as the
first rotary disc rotates  



around its own axis and each of tie .folding plates
rotates around  its own axis by 360 while the first
rotary disc rotates around  its own axis by 360 so
that the direction to which the guide 5 arms are
opposed is always the same during rotation of the
folding plates and the pair of the guide arms moves in
the cross  direction into the contiguous diaper
structure to catch and  press the crotch region of the
contiguous diaper structure as  the crotch region of
the contiguous diaper structure gets nearer 10 to the
peripheral- zone of the first rotary disc and moves in
the cross direction apart from the contiguous diaper
structure  as the contiguous diaper structure gets
away from the peripheral  zone of the first rotary
disc, on the other hand. (9) The folding means include
a plurality of positive motion  15 cams arranged in
the peripheral zone of the first rotary disc  at
regular intervals and fixed thereon, each of the
folding  plates comprises links mounted on the
proximal end of the guide  arms, a rod connected to
the guide arms by means of the link  and extending in
the cross direction and a pin extending through 220 an
end zone of the rod and the first base in the vertical
direction, the pin is slidly inserted into an
eccentric cam  groove of the positive motion can and
each of the positive motion  cams rotates around the
axis of the first rotary disc due to 2002- 248447/2003
-2005 78 -12 rotation of the fist rotary disc and the
pin moves along the  



cam groove so that the rod moves back and forth in the
cross  direction and the guide arms swing back and
forth in the machine  direction by means of the links
and thereby the distal ends of 5 the guide arms
repeatedly get near to and away from each other.  (10)
The folding means include a plurality of auxiliary
plates  located so as to be opposed to the folding
plates and adapted  to move toward and away from the
crotch region of the contiguous  diaper structure
between the first and second waist regions 10
oppositely spaced apart from each other in
synchronization with  running of the contiguous diaper
structure in the machine  direction, each of the
auxiliary plates crises a second base  and a pair of
guide blades arranged side by side in the cross
direction and extending from the second base in the
cross 15 direction, each of the guide blades has a
distal end tapered  toward the cross direction, the
guide arms and the guide blades  synchronously move
into the contiguous diaper structure and
simultaneously the guide arms move into a clearance
defined  between the pair of the guide blades so that
the transversely 20 opposite side edge zones of the
crotch region is held between  the guide arms and the
guide blades and thereby tucked into the  inside of
the contiguous diaper structure. (11) The folding
means include a second rotary disc located
2002-24844712003-200578 -13- so as to be opposed to
the first rotary disc and adapted to rotate 



around an axis extending in the vertical direction, a
plurality  of the auxiliary plates are arranged in a
peripheral zone of  the second rotary disc at regular
intervals and mounted thereon 5 by means of an axis
extending through the second base in the  vertical
direction so as to rotate around the axis, the
auxiliary plates rotate around the axis of the second
rotary  disc as the second rotary disc rotates around
its cwn axis -and  each of the auxiliary plates
rotates around its own axis by 3600 10 while the
second rotary disc rotates around its own axis by 360
so that the direction to which the guide blades are
opposed is  always the same during rotation of the'
auxiliary plates and each  of the guide blades moves
in the cross direction into the  contiguous diaper
structure between the first and second waist 15
regions as the crotch region of the contiguous diaper
structure  gets nearer to the first and second rotary
discs and moves in  the cross direction apart from the
contiguous diaper structure  as the contiguous diaper
structure gets away from between the  first and second
rotary discs. 20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing an example of a
pull-on diaper having its crotch region folded and
tucked; 2002-248447/2003-200578 -14- 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; 5 Fig. 4 is an overhead view showing an
example of the  apparatus for folding and tucking the
diaper in the crotch  region; Fig. 5 is a side view
corresponding to Fig. 4 showing the  apparatus for
folding and tucking the diaper in the crotch  10
region; Fig- 6 is a partially cutaway scale-enlarged
side view  showing a part of Fig. 5; Fig. 7 is an
overhead view of first and second rotary discs  in
which a contiguous diaper structure and an electric
motor  15 are not shown; Fig. 8 is a scale-enlarged
overhead view of a folding  plate and an auxiliary
plate- Fig. 9 is a scale-enlarged overhead view of the
folding plate;  20 Fig. 10 is an overhead view showing
another example of the apparatus for folding and
tucking the diaper in the crotch  region; Fig. 11 is a
side view corresponding to Fig. 10 showing
2002-248447/2003-200578 -15- the apparatus for folding
and tucking the diaper in the crotch  



region; Fig. 12 is a partially cutaway scale-enlarged
side view  showing a part of Fig..11; and 5 Fig. 13 is
a scale-enlarged overhead view of the folding  plate.
DESCRIPTION OF THE BEST MODE FOR WORKING OF THE
INVENTION  Details in an apparatus and a process
according to the 10 present invention for folding
disposable diapers in their  crotch regions will be
more fully understood from the  description given
hereunder with reference to the accompanying
drawings. Fig. 1 is a perspective view of a typical
pull-on  15 disposable diaper 1 having its crotch
region 6 folded by an  apparatus 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 side edge zones 9 thereof and
Fig. 3 is 20 an overhead view showing the diaper l
from above a waist-hole  12. In Figs- 1 and 2, a
waist-circumferential direction is  indicated by an
arrow Ll (in Fig. 1 alone), a transverse  direction is
indicated by an arrow L2, a longitudinal direction
2002-248447/2003-200578 -16 is indicated by an arrowM
and a thigh-circumferential direction  is indicated by
an arrow N (in Fig. 1 alone). 



The diaper 1 comprises a liquid-pervious topsheet 2
(first web) facing the wearer's body, a
liquid-impervious  5 backsheet 3 (second web) facing
away from the wearer + s body and a liquid-absorbent
core 4 interposed between the top- and  backsheets 2,
3 and attached to at least one of these sheets  2, 3.
The diaper 1 is composed of the front waist region 5
(first  10 or second waist region 81, 83), the rear
waist region 7 (first or second waist region 81, 83)
and the crotch region 6 (crotch  region 82) extending
between these waist regions 5, 7. The  diaper 1 has
longitudinally end zones 8 in the front and rear
waist regions 5, 7 extending outside longitudinally
opposite 15 ends 4a of the core 4 in the
waist-circumferential direction,  transversely
opposite side edge zones 9 of the respective waist
regions 5, 7 extending outside transversely opposite
side edges  4b of the core 4 in the longitudinal
direction, and transversely  opposite side edge zones
10 in the crotch region 6 destined to 20 surround the
wearer's thighs extending outside the side edges  4b
of the core 4 in the thigh-circumferential direction.
The  core 4 extends almost entirely over the crotch
region 6 and  further extends into the front and rear
waist regions 5, 7. 2002-2,48447/2003-200578 -17 Tn
the diaper 1, the side edge zones 9 in the respective
waist regions are overlaid and joined together by
means of a.  



Plurality of heat-sealing lines 11 arranged
intermittently in  the longitudinal direction. The
diaper 1 is formed u~'th a 5 waist-hole 12 and a pair
of leg-holes 13. In the crotch reg Ion  6, the side
edge zones 10 destined to form the respective
leg-holes 13 describe substantially circular arcs
which are  convex inwardly of the diaper 1. The diaper
I bas a transverse  dimension smaIIer in the crotch
region 6 tb an tho s e -in the f ront 10 and -rear
waist regions 5, 7 so as to have a substantially
hourglass-like planar shape in its developed state.
The end zones 8 are provided with band-like
elastically  stretchable members 14 extending in the
wals t-c ircumfe rent i al  directi.on secured
thereto, respectively, in a stretr-hed state 15 The
side edge zones 10 destined to form the leg-holes 13
are  provided with a plura 1 ity of e 1 a s t ic
nen*ers 15 s ecured thereto,  respectively, in a
stretched state- Along the end zones 8 and  the side
zones 9, 10, the top- and backsheets 2, 3 are overlaid
and intermittently joined together. 20 As will be seen
in Fig. 2, the diaper 1 s formed with  a'pair of first
folding guide lines 16 and a pair of second  folding
guide lines 17 in the.crotch region 6. The f i rs t
foldin g  guide lines 16 obliquely extend frm a
central zone 6a of the 2002-24844712003-200578 -is-
crotch region 6 to its one side edge 6b put aside
toward the  front and rear waist regions 5, 7,
respectively so as to form  



a V-shape and the second folding guide lines 17 also
obliquely  extend from the central zone 6a of the
crotch region 6 to its 5 other side edge 6b put aside
toward the front and rear waist  regions 5, 6 to form
a V-shape. The diaper 1 is folded at the side edges 10
in the crotch  region 6 inward in the transverse
direction of the diaper 1 along  the first and second
folding guide lines 16, 17 and tucked into 10 the
inside of the diaper 1. In the crotch region 6, a
dimension  between the side edges 10 is
correspondingly reduced.  Folding and tucking the
diaper I at the side edges 10 in the crotch region 6
into the inside of the diaper 1 result in  that the
minimum transverse dimension of the diaper 1 in the
15 crotch region 6 is substantially corresponds to the
dimension between the side edges 10. In this way, it
is possible to reduce  the minimum transverse
dimension in the crotch region 6  substantially
corresponding to or even smaller than the  transverse
dimension of the wearer's crotch. 20 The diaper 1 fits
the wearer's crotch in the crotch region  5 and
therefore creates a discomfortable feeling against the
wearer. Even when the diaper 1 is squeezed in the
crotch region  6 by the wearer I s crotch, there is no
anxiety that the diaper 2002,-248447/2003-200578 _19-
1 might be irregularly f olded in the crotch region 6
or the core  4 might be formed with a plurali-ty of
irregular creases. In  



this way, body discharge absorbing capacity of the
diaper 1 in  the crotch reglon 6 is not deteriorated
and any leakage of body 5 discharges is reliably
avoided. As seen in Fig. 3, the wast-hole 12 and the
bottoms 13a  of the respective leg-holes 13 are
substantially aligned with  one another ina vertical
direction, i.e., the bottoms 13a of  the leg-holes 13
lie immediately below the waist-hole 12. The 1 D
diaper 1 is free from an inconvenience that the wearer
I s toes  and heels come up against the side edges 10
of the crotch region  6 a s the wearer I s legs are
let through the wa i st -hole 12 and  the leg-holes 13
when the diaper is put on the wearer I s body.
Therefore, it is not likely that a much t~me might be
taken to  15 put the di-aper on the wearer Is bcKiy.
Fig. 4 is an overhead view showing an example of the
apparatus 2 0 for folding and tuck-ing the diapers -in
their crotch  reqion, Fig. 5 is a side view
corresponding to Fig. 4 showing  the apparatus 20 and
Fig. 6 is a. partially cutaway 20 scale-enlarged side
view showing a part of Fig. 5. In Fig. 4,  a machine
direction is indicated by an arrow X and a cross
direction 'orthogona I to the machine direction is
indicated by  an arrow Y. In Figs. 5 and 6, a vertical
direction (i.e., a 2002-249447/2003-200578 -20
thickness direction 0 f a cont iguoos d1aper structure
8 0 f olded 5 



along a longitudinal folding guide line 85) is
indicated by an  arrow Z. in Figs - 4, 5 and 6,
illustration of the contiguous  diaper structure 80 is
simplifled so that a f irst web and a second  web can
not be distinguished from each other and, the core,
the  waist-circumferential elastic members and the
leg-circumferential elastic members are not shown. The
apparatus 20 has a conveyor mechanism (conveyor
means) serving to convey the contiguous diaper
structure 80 at 10 a constant speed forward in a
machine direct-ion -indicated by  an arrow X1 and a
folding mechanism (folding means) serving to  fold
down the contiguous diaper structure 80 in the crotch
regions 82. The contiguous diaper structure 80
comprises a  15 liquid-pervous continuous f irst web
(corresponding to the  liquid-pervious topsbeet 2), a
liquid-impe-rvious continuous  second web
(corresponding to the li-qui-d-Impervious backsheet
3) and a plurality of Liquid- absorbent cores
(corresponding to  the liquid-absorbent core 4)
interposed between these f irst and 20 second webs and
at tac hed to at leas t one of thes e f irst and
second  webs. The co-atiguo~is diaper structure 80 has
a plurality of  crotch regions 82 (corresponding to
the crotch regi-on 6)  arranged at regular -intervals
-in the mach Ine direction, a 2002-24844712003-200578
-21  plurality of first waist regions 81
(corresponding to the front  



waist region 5 or the rear waist region 7) and second
waist  regions 83 (corresponding to the front waist
region 5 or the  rear waist region 7 ) lying on both
sides of the respective crotch 5 regions 82 in the
cross direction and contiguous to one another,
respectively, in the machine direction, and a
plurality of  leg-holes 84 each formed between each
pair of the crotch regions  82 adjacent to each other
and arranged at regular intervals in  the machine
direction. The leg-holes 84 are formed by cutting 10
the first and second webs and each of the leg-holes 84
presents  an elliptical shape having its major axis in
the cress  direction. The core lies between each pair
of the leg-holes 84  adjacent to each other and
extends over the substantially entire  15 crotch
region 92 and further extends into the first and
second waist regions 81, 8 3 in the cross direction.
The first web and  the second web are overlaid and
intermittently joined together  at their peripheral
portions outward beyond the core. Each of the
leg-holes 84 is provided along its peripheral  20 Zone
84a with a plurality of elastic members (not shown)
attached thereto in a stretched state. The first and
second  waist regions 81, 83 are provided along end
zones 81a, 83a  thereof with band-like elastic members
(not shown) attached 2002 -2484471200 3 -2005 78 -22-
thereto in a stretched state (See Figs. I and 2). 



in the contiguous diaper structure 80, the core may be
provided along its both side edges with well known
leak-barrier  sheets normally biased to rise above the
first web. . The 5 contiguous diaper structure 80 may
comprise the  liquid-impervious continuous second web
and a plurality of  absorbent panels placed on the
inner surface of the second web  between the
respective pairs of the adjacent leg-holes 84. In
this case, each of the panels will comprise a
liquid-pervious lU upper sheet, a liquid-impervious
lower sheet and an absorbent  core interposed between
these upper and lower sheets. The conveyor mechanism
conveys the contiguous diaper  structure 80 forward in
the machine direction indicated by the  arrow X1 and,
in the course of conveyance, the contiguous diaper 15
structure 80 is folded in the crotch region 82 along a
fold 85  extending in the machine direction so that
the first and second  waist regions 81, 83 may be
oppositely spaced apart from each  other. Though not
illustrated, the conveyor mechanism  comprises a guide
rail for folding the crotch region 82 and a 20
plurality of driving rolls adapted to rotate so as to
convey the contiguous diaper structure 80 forward in
the machine  direction. The contiguous diaper
structure 80 is folded by the  guide rail, being
conveyed using the rotating driving rolls.
2002-248447/2003- 2 005 78 -23 The contiguous diaper
structure 80 being conveyed forward  



in the machine direction is under a predetermined
tension  exerted thereupon in, the machine direction.
After the  contiguous diaper structure 80 in the
crotch region 82 has been 5 folded along the fold 85,
such tension acts on the first and  second waist
regions 81, 83 but substantially does not act on  the
crotch region 82. The folding mechanism comprises a
first rotary disc 21  lying transversely outside the
fold 85 of the contiguous diaper  10 structure 80, six
folding plates 22 mounted at regular intervals on the
first rotary disc 21 along its peripheral zone 21a and
six positive motion cams 2 3 mounted on the first
rotary disc  21 along its peripheral zone 21a so as to
be interposed between  the first rotary disc 21 and
the respective folding plates 22, 15 a second rotary
disc 44 located on the outer side of the first  rotary
disc 21 across the contiguous diaper structure 80 and
six auxiliary plates 45 mounted on the second rotary
disc 44  along its peripheral zone 44a. It should be
understood that  the number of these plates 22, 45 are
not particularly specified 20 while six folding plates
21 and six auxiliary plates 45 are  exemplarily
illustrated. The first rotary disc 2 1 rotates around
an axis 2 4  extending in a direction indicated by an
arrow X2 so that the 20()2-2484,4712003-200578 -24
contiguous diaper structure So s conveyed forward in
the  



machine direction indicated by the arrow X 1 - Outside
the first  rotary disc 21, there is provided a gear
box 25 adapted to  transmit a driving force to the
first rotary disc 21 and the 5 folding plates 22. The
fi-rst rotary disc 21 is provided along  its
peripheral zone 21a with five guide wheels 26 each
lying  between each pa-ir of the folding pl ate s 2 2
ad j acent to ear- h other  and mounted on the 'f irst
rotary di sc 2 1 by mean s o f an axi s. 2 7
extending in the verticaI direction. These guide
wheeIs 2 6 are  10 rotatable independently of the
first rotary disc 21. An axis 28 of the gear box 25 is
rotationally driven by  an electric motor ~not shown).
Within the gear box 25, there  is provided a bevel
gear (not shown) via which a rotation of  the axis 2B
is transmitted to an axis 29 extending upward from 15
the gear box 25 in the vertical direction, an axis 30
extending  dcwnward from the gear box 25 in the
vertical dLcection and a  shaft 73. Each of the
folding plates 22 is mounted on the first  rotary disc
21 by means of an axis 31 extending in the vertical
20 dIre'ction so as to be rotatable independently of
the fic5t rotary disc 21. The folding plates 22 lie
outside the fold 9_5  of the contiguous diaper
structure 80 as viewed in the cross  d-irection and
arranged at regular intervals along the
2002-248447/2003-200578 _Z5  peripheraI zone 2 1 a 0 f
the f ir s t rotary di sc 2 1 - Simi 1 arly to  



these folding plates 22, the positive motion cams 23
are  arranged at regular intervals along the
peripheral zone 21a of  the f Irs t rota ry di sc 2 1.
Line segment s extending f rom the axi s 5 24 of the f
irst rotary d-isr- 21 to each of the axes 31 of the
respective folding plates 22 are at an angle of 60"_
With an arrangement such that the first rotary disc 21
is provided along its peripheral zone 21a with three
folding  plates 22 at regular intervals, the I-Ine
segments extending from 10 the axis 2 4 of the f ir s
t rota~ry di 2 1 to eac h o f the axes 3 1  of the
respecti-ve foldi-ag plates 22 are at an angle of 120"
and,  with an arrangement such that the first rotary
disc 21 is  provided a long its per iphera 1 z one 2
la with four f o Iding pl ates  22 at regular
intervals, the line segments extending from the 15
axis 24 of the first rotary disc 21 toeach of theaxes
31 of  the respective folding plates 22 are at an
angle of 90'.  The folding plates 22 are adapted to
move toward and away from the contiguous diaper
structure 80 as the f irst rotary disc  21'rotates.
Each of the folding plates 22 comprises a first  20
base 32 and a pa-ir of-guide arms 33 extending from
the first base 32 toward the contiguous diaper
structure 80 in the cross  direction. The axis 24 of
the first rotary disc 21 and the axis 30 2.O(J
.-2484-4712003-2 5 78 -26- of the gear box 25 are
provided with pulleys 34, 35, respectively.  



These axes 24, 30 are operatively associated with each
other  by means of open belt 36 guided by the' pulleys
34, 35. Rotation  of the axis 30 of the gear box 25 is
transmitted to the axis 5 24 of the first rotary disc
21 via the open belt 36. Rotation  of the axis 30
causes the first rotary disc '21 to rotate in the
same direction indicated by the arrow X2 as the
direction in  which the axis 24 rotates. The first
rotary disc .21 is provided around its bearing  10 37
with a pulley 39 adapted to rotate independently of
the axis  24. This pulley 39 is rotatably mounted on a
bearing 37. The  axis 24 is inserted into the bearing
37. The axis 29 of the  gear box 25. is provided with
a pulley 38. .The axis 2 9 and the  pulley 39 are
operatively associated with each other via an open 15
belt 40 guided by the pulleys 38, 39. Between the
puller 38  and the pulley 39, there are provided guide
wheels 42 serving  to keep the belt 40 under tension.
The axes 31 of the respective  folding plates 22 are
provided with pulleys 41. The axes 31  and the pulley
39 are operatively associated with each other  20 via
belt 43 guided by the pulleys 39, 41. More
specifically, the belt 43 extends from the pulley  39
to one of the pulleys 41 associated with one of the
folding  plates 22 and further extends, via the guide
wheels 26, to the 20()2-2484,47/2003-200578 27 pulley
41 associated with the adjacent folding plate 22.  



Rotation of the axis 29 is transmitted via the belt 40
to the  pulley 39. Rotation of the pulley 39 is
transmuted via the  belt 43 to the axes 31 of the
folding plates 22. Rotation of 5 the axes 31 causes
these folding plates 22 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. In the course of such rotation, the
belt 43 is  maintained under tension by the guide
wheels 26. 10 A pair of the guide arms 33 are arranged
side by side in  the machine direction and have
respective inner side edges 33a  opposed to each other
and respective distal ends 33b adapted  to swing back
and forth in the machine direction. Each of the  guide
arms 33 is taper down to the distal end 33b. The inner
15 side edges 33a opposed to each other are spaced
apart from each  other gradually toward the distal
ends 33b (See Fig. 8). The  guide arms 33 rotate so
that respective distal ends 33b may  repeatedly down
near to and draw away from each other. The second
rotary disc 44 rotates around an axis 46  20 extending
in a direction indicated by an arrow X4 so that the
contiguous diaper structure 80 is conveyed forward in
the  machine direction indicated by the arrow XI .
Outside the second  rotary disc 44, there is provided
a gear box 47 adapted to 20()2-248447/2003-200578 -2-
transmit a driving force to the second rotary disc 44
and the  



auxiliary plates 45. The second rotary disc 44 is
provided  along its peripheral zone 44a with five
guide wheels 48 each  lying between each pair of the
auxiliary plates 45 adjacent to 5 each other and
mounted on the second rotary disc 44 by means  of an
axis 49 extending in the vertical direction. These
guide  wheels 48 are rotatable independently of the
second rotary disc 44. The gear box 25 and the gear
box 47 are coupled to each  10 other by means of a
shaft 73. A rotational force is transmitted from the
gear box 25 to the gear box 47 by means of the shaft
7-3. Within the gear box 47, there is provided a bevel
gear (not  shown) via which a rotation of the shaft 73
is transmitted to  an axis 50 extending upward from
the gear box 47 and an axis  15 51 extending downward
from the gear box 47. Each of the auxiliary plates 45
is mounted on the second  rotary disc 44 by means of
an axis 52 extending in the vertical  direction so as
to be rotatable independently of the second  rotary
disc 44. The auxiliary plates 45 lie outside the first
20 and second waist regions 81, 83 of the contiguous
diaper  structure 80 and arranged at regular intervals
along the  peripheral zone 44a of the second rotary
disc 44 . Line segments  extending from the axis 46 of
the second rotary disc 44 to each
2002-248447/2003-200578 -29- of the axes 52 of the
respective auxiliary plates 45 are at an 



angle of 60. With an arrangement such that the second
rotary disc 44  is provided along its peripheral zone
44a with three auxiliary  plates 45 at regular
intervals, the line segments extending from  the axis
46 of the second rotary disc 44 to each of the axes
52 of the respective auxiliary plates 45 are at an
angle of 120  and, with an arrangement such that the
second rotary disc 44  is provided along its
peripheral zone 44a with four auxiliary 10 plates 45
at regular intervals, the line segments extending from
the axis 46 of the second rotary disc 44 to each of
the axes  52 of the respective auxiliary plates 45 are
at an angle of 90. The auxiliary plates 45 are adapted
to move toward and  away from the crotch region 8 2 of
the contiguous diaper  15 structure 80-through a
clearance defined by the first and second ,mist
regions 81, 83 oppositely spaced apart from each other
as the second rotary disc 44 rotates. Each of the
auxiliary  plates 45 comprises a second base 53 and a
pair of guide blades  54 extending from the second
base 53 toward the contiguous  20 diaper structure 80
in the cross direction. The guide blades 54
horizontally extend in parallel to  each other and
have distal ends 54a tapered from the second base  53
toward the contiguous diaper structure 80. Between
these 2002-248447/2003-200578 - 30  guide blades 54, a
clearance 65 is defined, which has a  



predetermined dimension sufficient to receive the
associated  folding plate 22. The axis 46 of the
second rotary disc 44 and the axis 51  5 of the gear
box 47 are provided with pulleys 55, 56, respectively.
These axes 46, 51 are operatively associated with each
other  by means of open belt 57 guided by these
pulleys 55, 56. Rotation of the axis 51 of the gear
box 47 is transmitted to  the axis 46 of the second
rotary disc 44 via the open belt 57 10 Rotation of the
axis 46 causes the second rotary disc 44 to rotate  in
the same direction indicated by the arrow X4 as the
direction  in which the axis 46 of the second rotary
disc 44 rotates. The second rotary disc 44 is provided
around its bearing  58 with a pulley 60 adapted to
rotate independently of the axis  15 46. This pulley
60 is rotatably mounted on the bearing 58. The axis 46
is inserted into the bearing 58. The axis 50 of the
gear box 47 is provided with 'a pulley 59. The axis 50
and the  pulley 60 are operatively associated with
each other via open  belt 61 guided by the pulleys 59,
50. Between the pulley 59 20 and the pulley 60, there
are provided guide wheels 62 serving  to keep the belt
61 under tension. The axes 52 of the respective
auxiliary plates 45 are provided with pulleys 64. The
axes 52  and the pulley 60 are operatively associated
with each other 2002-248447/2003-2)00578 -31 via belt
64 guided by the pulleys 60, 63. 



'More specifically, the belt 64 extends from the
pulley  6 0 to one o f the pu 1 ley s 6 3 associated
with one o f the auxiliary  plates 45 and further
extends, via the guide wheels 48, to the 5' pulley 63
associated with the adjacent auxiliary plate 45.
Rotation of the axis 50 is transmitted. via the belt
61 to the  pulley 60. Rotation of the pulley 60 is
transmitted via the  belt 64 to the axi.-~s 52 of the
auxiliary plates 45. Rotation  of the axes 52 causes
these auxiliary plates 45 to rotate in 10 a direction
indicated by an arrow X5 opposed to the direction
indicated by the arrow X4 in which the second rotary
disc 44  rotates. in the course of such rotat-ion, the
belt 64 is  maintained under tension by these guide
wheels 48. The contiguous diaper structure 80 is
folded and tucked  1-5 in the crotch regions 82 by
such apparatus 20 in the following  manner. The
contiguous diaper structure 80 is folded along the
fold 85 as the contiguous diaper structure 80 is
conveyed  forward in the machine direction i-nd-icated
by the arrow XI by  the conveyor mechanism. The
cont-iguous diaper structure 80 20 wi th t he f ir st
and second wa i st reg ion s 8 1, 8 3 oppos Ite ly
spaced  apart from each other is guided between the f
irst and second  rotary d i sc s 2 1, 4 4. The f irst
and s econd rot ary d i sc s 2 1, 4 4  are rotating in
the direction indicated by the arrow X2 and the
2.0D2-248447121)43 -20057 8 -32- arrow X4,
respectively, in synchronization with the running  



speed of the contiguous diaper structure 80. In the
apparatus 20, the guide arms 33 extending from one  of
the folding plates 22 progressively move into the
contiguous  5 diaper structure 80 in the vicinity of a
pair of the leg-holes 84 lying on the both sides of
the crotch region 82 as the crotch  region 82 of the
contiguous diaper structure 80 gets nearer to  the
first and second rotary discs 21, 44. In
synchronization  with the guide arms 33 of the folding
plate 22, the guide blades 10 54 extending from one of
the auxiliary plates 45 progressively  move into the
inside of the contiguous diaper structure 80  through
a clearance defined by the first and second waist
regions 81, 83 oppositely spaced apart from each
other. As the crotch region 82 of the contiguous
diaper structure  15 8O gets nearer to an imaginary
line S extending between the axes  24, 46 of the
respective rotary discs 21, 44, the opposite side
edges 33a of the guide arms 33 having moved into the
contiguous  diaper structure 80 came in contact with
the crotch region 82  from its outer side and the
guide arms 33 swing inward so that 20 the distal ends
33b of the respective guide arms 33 may get close  to
each other. In this way, the guide arms 33 catch side
edge  zones 82a of the crotch region 82 extending in
the vicinity of  the fold 85 between the opposite side
edges 33a thereof so as 2W2-248447t2OG-l-200578 - 33
to press these side edge zones 82a into the inside of
the  



r_ontiguous diaper structure 80. Simultaneously, the
guide  arms 33 move -into the clearance 65 defined
between the guide  blades 54 so that the side edge
zones. 82a may be held between 5 the guide arms 33 and
the guide blades 54 and thereby tucked  into the
inside of the contguous diaper structure 80. In the
apparatus 20, the guide arms 33 swing so that the
distal ends 33b may be spaced apart from each other as
the crotch  regiori 82 of the cantiguous diaper
structure 80 move away from 10 the first and second
rotary discs 21, 44. The~reupon the guide  arms 33
progressively retract f rom the contiguous diaper
structure 130. The guide blades 54 of the auxiliary
'plate 45  progressively retract from the contiquous
diaper structure 80  -in synchronization with the
guide arms 33 of the folding plate 15 22. The
contiguous di-aper structure 80 with the crotcbregion.
82 thus folded and tucked runs through the clearance
between  the f irs t and s econd rcrtary di s c s. 2
1, 4 4 in the mach ine  direction. In the contigtious
diaper structure 80 folded in the crotch  20 reg-ion
82 along the fold 85, the crotch region 82 is
substantially free from affection of the tension
exerted upon  the f irs t a-ad second %,~,ai st
regions 8 1, 8 3, so the s ide edge zones  8 2 a o f
the crotch reg ion 8 2 c an be eas i ly tuc ked and,
in addition, 2002-248447J2003-200579 -34- the
contiguous diaper structure 80 can be conveyed forward
in  



the machine direction with the crotch region 82
reliably kept  in a tucked state. After the side edge
zones 82 a of the crotch region 8 2 have  5 been
tucked inward, the first and second waist regions 81,
83  oppositely spaced apart from each other now
overlap each other  and then the first and second webs
are joined by means of two  heat-sealing lines 86
extending in the cross direction. These  heat-sealing
lines 86 are formed so that the individual diaper 10 1
may have a symmetrical appearance. Subsequently, the
first  and second webs are cut along cutting lines 87
each extending  .in the cross direction between two
sets of the heat-sealing lines 86 adjacent to each
other- These cutting lines 87 extend  across the first
and second waist regions 81, 83 in the cross  15
direction. The contiguous diaper structure 80 is cut
along the respective cutting lines 87 to obtain a
plurality of the'  individual diapers 1 shown in Fig.
1 which are arranged side  by side,in the machine
direction. This apparatus 20 arrows the contiguous
diaper structure  2.0 80 in the crotch region 82 to be
continuously and rapidly folded  and tucked inward-
Furthermore, the apparatus 20 allows the  side edge
zone 82 a of the crotch region 8 2 to be reliably
folded  and tucked inward since the guide arms 33
catch the side edge 2002-2.48447{2.003-2005 78 -35
zones 82a to press these side edge zones 82a into the
inside  



of the contiguous diaper structure 80 and
simultaneously the  guide arms 33 move into the
clearance 6 5 between the guide blades  54 to hold the
side edge zones 82a between the guide arms 33  5 and
the guide blades 54. Fig. 7 is an overhead view of the
first and second rotary  discs 21, 44.. In the
apparatus 20, the first rotary disc 21  rotates in the
direction of the arrow X2 around the axis 24 and  the
folding plates 22 rotate around the axis 24 of the
first 10 rotary disc 21 accordingly. At the same time,
each of the  folding plates 22 rotates in the
peripheral zone 2 1a of the first  rotary -disc 21
around the axes 31 thereof in the direction of  the
arrow 3 opposite to the direction of the arrow X2 in
which  the first rotary disc 21 rotates. Each of the
folding plates 15 22 rotates by 360 rotation around
the axis 31 in the peripheral  zone 21a of the first
rotary disc 21 while the folding plates  2 1 rotate by
360 around the axis 2 4 of the first rotary disc  21
due to rotation of the first rotary disc 21.
Consequently,  the direction in which the guide arms
33 are opposed to the 20 contiguous diaper structure
80 are always the same. More  specifically, in the
course of rotation of the folding plates  22 around
the axis 24 of the first rotary disc 21, the guide
arms 33 always face to the cross direction and there
is no 2002-2484472003-200579 -36- possibility that the
guide arms 33 might turn to the machine. 



in the apparatus 20, the second rotary disc 44 rotates
in the direction of the arrow X4 around the axis 46
and the  auxiliary plates 45 rotate around the axis 46
of the second 5 rotary disc 44 accordingly. At the
same time, each of the  auxiliary plates 45 rotates in
the peripheral zone 44a of the  second rotary disc 44
around the axes 52 thereof in the direction  of the
arrow 5 opposite to the direction of the arrow X5 in
which the second rotary disc 44 rotates. Each of the
auxiliary 10 plates 45 rotates by 360 around the axis
52 in the peripheral  zone 44a of the second rotary
disc 44 while the auxiliary plates  45 rotate by 360
around the axis 46 of the second rotary disc  44 due
to rotation of the second rotary disc 44.
Consequently,  the direction in which the guide blades
54 are opposed to the 15 contiguous diaper structure
80 are always the same. more  specifically, in the
course of rotation of the auxiliary plates  54 around
the axis 46 of the second rotary disc 44, the guide
blades 54 always face to the cross direction and there
is no  possibility that the guide blades 54 might turn
to the machine  20 direction. Fig. 8 is a
scale-enlarged overhead view of the folding  plate 22
and the auxiliary plate 45 and Fig. 9 is a
scale-enlarged  overhead view of the folding plate 22.
In Fig. 8, the guide 2002-249447/200-1-200578 -37 arms
33 are illustrated as having moved into the clearance
65  



between the guide blades 54. Fig. 9 illustrates the
folding  plate 22 after the first rotary disc 21 hag
rotated from its  position in Fig. 8 by 180. 5 The
positive motion cams 23 are interposed between the
first rotary disc 21 and the first bases 32 of the
respective  folding plates 22 and fixed to the first
rotary disc 2 1. Each  of the positive motion cams 23
is formed with an eccentric cam  groove 6 6. The cam
groove 66 is defined by a depressed zone 10 66a
sloping down toward the axis 31 of the folding plate
22 and  a circular zone 66b extending around a
peripheral edge of the  positive motion cam 23. Each
of the folding plates 22 has a pair of links 67
mounted  on proximal end zones 33c of the guide arms
33, a rod 68 connected  15 to the links 67 and a pin
69 lying in a rear end zone 68b (end zone) of the rod
68 and extending in the vertical direction.  The links
67 and the rod 68 extend from the proximal end zones'
33c of the guide arms 33 toward the first base 32 in
the cross  direction. The links 67 are mounted on axes
70 provided in the 20 proximal end zones 33c of the
guide arms 33 and on axes 71 lying  in a front end
zone Sa of the rod 68. The guide arms 33 have  the
proximal end zones 33c mounted on the first base 32 by
means  of pivot pins 72. The pin 69 is slidably
inserted in the cam 2002-248447/2003-200578 -39 groove
66 of the positive motion cam 23. 



The positive motion cams 23 rotate around the axis 24
of  the first rotary disc 21 due to rotation of the
first rotary  disc 2 1 and the pin 69 moves along the
cam groove 66 as the first 5 rotary disc 21 rotates.
Movement of the pin 69 along the carom  groove 66
causes the rod 68 to move back and forth in the cross
direction and the guide arms 33 swing back and forth
in the  machine direction so that the distal ends 33b
of the respective  guide arms 33 may repeatedly move
toward and away from each other  10 accordingly. When
one of the folding plates 22 is opposed to one of  the
auxiliary. plates 45 as shown in Fig. 8, the pin 69 is
positioned in the zone 66a of the cam groove 66 and
the rod 68  retracts in the cross direction indicated
by the arrow l toward 15 the axis 31 of this folding
plate 22. Retraction of the rod  68 causes one of the
guide arms 33 to swing forward in the machine
direction and the other guide arm 33 to swing backward
in the  machine direction both by means of the links
67 so that the  opposite side edge zones 33a of these
guide arms 33 may get nearer 20 to each other.
Thereupon, the guide arms 33 move into the  clearance
65 between the guide blades 54. 180 rotation of the
first rotary disc 2 1 from the position  shown in Fig.
8 causes the pin 69 to be positioned in the zone
20(Y2-248447/2003-200578 _39 6 6 b of the c am groove
6 6 a s s Mown in F 1-9 - 9 and thereby causes  



the rod 68 to move forward in the cross direction
indicated by  the arrow Y2. Upon movement. forward of
the rod 68, one of the  quide arms 33 swings backward
in the machine direction and the. 5 other guide arm 33
swings forward in the machine direction both  by means
of the links 67 so that the opposite s-ide edge zones
33a of these guide arms 33 may draw away from each
other. Fig. 10 is an overbead view show-ing another
example of  the apparatus 20, Fig. 11 i~E; a sj-dc-
view corresponding to F-ig.  tU 10 showing the
apparatus 20, Fig. 12 i5 a partially cutaway
scale-enlarged side view showing a part. of Fi g. 11
and Fig. 13  is a scale-enlarged overhead view of the
folding plate 22. in  Fig. 10, the machine direction
is indicated by the arrow X and  the cross direction
is indicated by an arrow Y. In Figs. 11 15 and 12, the
vertical direction (corresponding to the thicknass
direction of the. conti-guous diaper structure 80
folded along  the fold 85) is Indicated by the arrow Z
in Fig. 12, the guide  arms 33 are illustrated as
having moved into the inside of the  conti-guous
diaper struct-are 80. Illustration of the 20 cont
iguou s diaper s tructure 8 0 i 9 s impl i f ied s o
that the fi rs t  web and the second web can not be
distinguished from each other  and, the core, the
waist-alrcumferental elastic members and  the
leg-circumferential elastic nvm~bers are not sho,~vn.
7-002-248447/2003-200578 -40 The apparatus 20 has a
conveyor mechanism (conveyor  



means) serving to convey the contiguous diaper
structure 80 at  a constant speed forward in the
machine direction indicated by  the arrow XI and a
folding mechanism (folding means) serving 5 to fold
down the contiguous diaper structure 80 in the crotch
regions 82. The contiguous diaper structure 80 is the
same as shown  in Fig. 4 and has a plurality of crotch
regions 82 (corresponding  to the crotch region 6)
arranged at regular intervals in the 10 machine
direction, a plurality of first waist regions 81
(corresponding to the front waist region 5 or the rear
waist  region 7) and second waist regions 83
(corresponding to the  front waist region 5 or the
rear waist region 7) lying on both  sides of the
respective crotch regions 82 in the cross direction 15
and contiguous to one another, respectively, in the
machine  direction, and a plurality of leg-holes 84
each formed between  each pair of the crotch regions
82 adjacent to each other and  arranged at regular
intervals in the machine direction. The conveyor
mechanism conveys the contiguous diaper  20 structure
80 forward in the machine direction and, in the
course,  of conveyance, the contiguous diaper
structure 80 is in the  crotch region 82 folded along
the fold 85 extending in the  machine direction so
that the first and second waist regions
2002-24844712003- 2005 78 -41 81, 83 may be oppositely
spaced apart from each other. 



The contiguous diaper structure 80 being conveyed
forward  in the machine direction is under a
predetermined tension  exerted thereupon in the
machine direction. After the 5 contiguous diaper
structure 80 in the crotch region 82 has been  folded
along the fold 85, such tension acts on the first and
second waist regions 81, 83 but substantially does not
' act on  the crotch region 8. The folding mechanism
comprises a first rotary disc 21  10 lying
transversely outside the fold 85 of the contiguous
diaper  structure 80, six folding plates 22 mounted at
regular intervals  on the first rotary disc 21 along
its peripheral zone 21a and  six positive motion cams
2 3 mounted on the first rotary disc  2 1 along its
peripheral zone 2 1a so as to be interposed between 15
the first rotary disc 21 and the respective folding
plates 22.  The first rotary disc 21 rotates around an
axis 24  extending in the direction indicated by an
arrow X2 so that the  contiguous diaper structure 80
is conveyed forward in the  machine direction. Outside
the first rotary disc 21, there is 20 provided a gear
box 25 adapted to transmit a driving force to  the
first rotary disc 21. The first rotary disc 21 is
provided  along its peripheral zone 21a with five
guide wheels 26 each  lying between each pair of the
folding plates 22 adjacent to 2002-24844712003-200578
-42 each other and mounted on the first rotary disc 21
by means of  



an axis 27 extending in the vertical direction. These
guide  wheels 26 are rotatable independently of the
first rotary disc  21. 5 An axis 28 of the gear box 25
is rotationally driven by  an electric motor (not
shown). within the gear box 25, there  is provided a
bevel gear (not shown) via which a rotation of  the
axis 28 is transmitted to an axis 29 extending upward
from  the gear box 25 in the vertical direction and an
axis 30 extending tO downward from the gear box 25 in
the vertical direction.  Each of the folding plates 22
is mounted on the first.  rotary disc 21 by means of
an axis 31 extending in the vertical  direction so as
to be rotatable independently of the first  rotary
disc 21. The folding plates 22 lie outside the fold 85
15 of the contiguous diaper structure 80 as viewed in
the cross  direction and arranged at regular intervals
along the  peripheral zone 2 1a of the first rotary
disc 21. Similarly to  these folding plates 22, the
positive motion cams 23 are  arranged at regular
intervals along the peripheral zone 21a of  20 the
first rotary disc 21. The folding plates 22 are
adapted to move toward and away  from the contiguous
diaper structure 80 as the first rotary disc  21
rotates. Each of the folding plates 22 comprises a
first 2002-248447/2003-200578 -43_ base 32 and a pair
of guide arms 33 extending from the first  



base 32 toward the contiguous diaper structure 80 in
the cross  direction. The axis 24 of the first rotary
disc 21 and the axis 30  5 of the gear box 25 are
provided with pulleys 3 4, 3 5, respectively .
These-axis 24, 30 are operatively associated with each
other  by means of open belt 36 guided by the pulleys
34, 35. Rotation  of the axis 30 of the gear box 25 is
transmitted to the axis  24 of the first rotary disc
21 via the open belt 36. Rotation 10 of the axis 30
causes the first rotary disc 21 to rotate in the  same
direction indicated by the arrow X2 as the direction
in  which the axis 24 rotates. The first rotary disc
21 is provided around its bearing  37 with a pulley 39
adapted to rotate independently of the axis  15 24.
This pulley 39 is rotatably mounted on a bearing 37.
The axis 24 is inserted into the bearing 37. The axis
29 of the  gear box 25 is provided with a pulley 38.
The axis 29 and the  pulley 39 are operatively
associated with each other via an open  belt 40 guided
by the pulleys 38, 39. Between the pulley 38 20 and
the pulley 39, there are provided guide wheels 42
serving  to keep the belt 40 under tension. The axis
31 of the respective  folding plates 22 are provided
with pulleys 41. The axis 31  and the pulley 39 are
operatively associated with each other
2C02-2484-47/2003-'200578 -44 via belt 43 guided by
the pulleys 39, 41. 



more specifically, the bolt 43 exte nds from the
palley  3 9 to one o f - the pul ley s 4 1 as sociated
with one of the fo Iding  plates 22 and further
eictends, via the guide wheels 26, to the 5 pulley 41
associated with the adjacent folding plate 22.
Rotation of the axis 29 is transmitted v-ia the belt
40 to the  pulley 39. Rotatioa of the pulley 39 is
transmitted via the  belt 43 to the axis 31 of the
folding plates 22. Rotation of  the axis 31 causes
-these folding p~ates 22 to rotate in a 10 direction
indicated by an arrow X3 opposed to the direction
indicated by the arrow X2 in which the first rotary
disc 21  rotates. in the course of sur-h rotation, the
belt 43 is  maintained under tension by the guide
wheels 26. A pair of -tbe guide arms 33 are arranged
side by side in  15 the machine direction and have
respective inner side edges 33a  opposed to each other
and respective distal ends 33b adapted  to swing back
and forth in the machine direction- Each of the  guide
arms 33 -is taper down to the distal end 33b.. The
inner  side edges 33a opposed to each other are spaced
apart f rom each 20 other gradually toward the distal
ends 33b (See Fig. 8). The  guide arms 33 rotate so
that respective distal ends 33b may  repeatedly down
near to and draw away from each other. In the appar
atus 20, the first rotary disc 21 rotates in
2W2-249447/2003-200578 -45 the direction of the arrow
x2 around the axis 24 and the folding  



plates 22 rotate around the axis 2 4 of the first
rotary disc  21 accordingly. At the same time, each of
the folding plates  2 2 rotates in the peripheral zone
21a of the first rotary disc 5 21 around the axes 31
thereof in the direction of the arrow 3  opposite to
the direction of the arrow X2 in which the first
rotary disc 21 rotates. Each of the folding plates 22
rotates  by 360 rotation around the axis 31 in the
peripheral zone 21a  of the first rotary disc 21 while
the folding plates 21 rotate 10 by 360 around the axis
24 of the first rotary disc 21 due to  rotation of the
first rotary -disc 21. Consequently, the  direction in
which the guide arms 33 are opposed to the  contiguous
diaper structure 80 are always the same. More
specifically, in the course of rotation of the folding
plates 15 22 around the axis 24 of the first rotary
disc 21, the guide  arms 33 always face to the cross
direction and there is no  possibility that the guide
arms 33 might turn to the machine  direction. . The
positive motion cams 23 are interposed between the  0
first rotary disc 21 and the first bases 32 of the
respective  folding plates 22 and fixed to the first
rotary disc 21. Each  of the positive motion cams 23
is formed with an eccentric cam  groove 66. The cam
groove 66 is defined by a depressed zone 2002-
48447/2003- S78 -46 .66a sloping dawn toward the axis
31 Of the folding plate 22 and  



a circular zone 66b extending around a peripheral edge
of the  positive motion cam 23. Each of the folding
plates 22 has a pair of links 67 mounted  5 on
proximal and zones 33c of the guide arms 33, a rod 68
connected  to the links 67 and a pin 69 lying in a
rear end zone 68b (end  zone) of the rod 68 and
extending in the vertical direction.  The links 67 and
the rod 68 extend from the proximal end zones  33c of
the guide arms 33 toward the- first base 3 2 in the
cross J 0 direction . The 1 inks 6 7 are mounted on
axes 7 0 provided in the  proximal end zones 33c of
the guide arms 33 and on axes 71 lying  in a front end
zone 68a of the rod 68- The guide arms 33 have  the
proximal end zones 33c mounted on the first base 32 by
means  of pivot pins 72. The pin 69 is slidably
inserted in the cam  15 groove 66 of the positive
motion cam 23. The positive motion cams 23 rotate
around the axis 24 of  the first rotary disc 21 due to
rotation of the first rotary  disc 21 and the pin 69
moves along the cam groove 66 as the first  rotary
disc 21 rotates. Movement of the pin 69 along the cam
20 groove 66 causes the rod 68 to move back and forth
in the cross  direction and the guide arms 33 swing
back and forth in the  machine direction so that the
distal ends 33b of the respective  guide arms 33 may
repeatedly move toward and away from each other
20()2-248447/2003-200578 -47 accordingly.  



The contiguous diaper structure 80 is folded and
tucked in the crotch region 82 by the apparatus 20
shown in Fig. 10  in the following manner. The
contiguous diaper structllrl~~ 80  5 -is the
contiguous diaper structure  is folded along the fold
85 c BO is conveyed forward in the machine direction
indicated by  the arrow X1 by the conveyor mechanism-
The contiguous diaper  structure 00 with. the first
and second waist regions 81, 83  oppositely spaced
apart from ea Ch other progressively gets 10 nearer to
the f i rs t rotary disc 2 1. The f ir st rotary disc
2 1  is rotating in the direction indicated by the
arrow x2 In  synchronization with the running speed of
the contiguous diaper  structure 80. in the apparatus
20, the quIde arms 33 extending from one  15 o f t he
foldng plate s 2 2 progressively move into the
contagious  diaper structure 80 -in the vicinity of a
pair of the leg-holes  8 4 lyi-ng on the both s ides
of the c rotch reglon 8 2 as the i-- rotc h  region 82
of the contiguous diaper structure 80 gets nearer to
the peripheral zone 21a of the first rotary disc 21.
20 As the crotch region 82 of the contiguous di-aper
structure  BO gets nt~arer to an imaginary line S
extending from the axes  24 in the cross direction,
the opposite side edges 33a of the  guide arms 3 3
having moved Into t he conti quou s d iaper s tructure
2002- 248447{2003 -200578 - 48  



80 came in contact with the crotch region 82 from its
outer side  and the guide arms 33 swing inward so that
the distal ends 33b  of the respective guide arms 33
may get close to each other.  in this way, the guide
arms 33 catch side edge zones 82a of the 5 crotch
region 82 extending in the vicinity of the fold 85
between  the opposite side edges 33a thereof so as to
press these side  edge zones 82a into the inside of
the contiguous diaper  structure 80. Simultaneously,
the guide arms 33 move into'the  clearance 65 defined
between the guide blades 54 so that the 10 side edge
zones 82a may be held between the guide arms 33 and
the guide blades 54 and thereby tucked into the inside
of the  contiguous diaper structure 80. In the
apparatus 20, the guide arms 33 swing so that the
distal ends 33b may be spaced apart from each other as
the crotch  15 region 82 of the contiguous diaper
structure 80 move away from the peripheral zone 2la of
the first rotary disc 2 1. Thereupon  the guide arms
33 progressively retract from the contiguous  diaper
structure 80. The contiguous diaper structure 80 with
the crotch region 82 thus folded and tucked runs away
from the  20 first rotary discs 21 in the machine
direction. In the contiguous diaper structure 80
folded in the crotch  region 82 along the fold 85, the
crotch region 82 is  substantially free from affection
of the tension exerted upon 2002-248447/2003-200578
-49 



the first and second waist regions 82 , 83, so the
side edge zones  82a of the crotch region 82 can be
easily tucked and, in addition,  the contiguous diaper
structure 80 can be conveyed forward in  the machine
direction with the crotch region 82 reliably kept  5
in a tucked state. After the side edge zones 82a of
the crotch region 82 have  been tucked inward, the
first and second waist regions 81, 83  oppositely
spaced apart from each other now overlap and then  the
first and second webs are joined by means of two
heat-sealing 10 lines 86 extending in the cross
direction. These heat-sealing  lines 86 are formed so
that the individual diaper 1 may have  a symmetrical
appearance. Subsequently, the first and second  webs
are cut along cutting lines 87 each extending in the
cross  direction between two sets of the heat-sealing
lines 86 adjacent 15 to each other. These cutting
lines 87 extend across the first  and second waist
regions 81, 83 in the cross direction. The  contiguous
diaper structure 80 is cut along the respective
cutting lines 87 to obtain a plurality of the
individual diapers  1 shown in Fig. 1 which are
arranged side by side in the machine  20 direction.
This apparatus 20 allows the contiguous diaper
structure  80 in the crotch region 82 to be
continuously and rapidly folded  and tucked inward.
Furthermore, the apparatus 20 allows the
2002-24844712003-200578 -s0- 



side edge zone .82a of the crotch region 82 to be
reliably folded  and tucked inward since the guide
arms 33 catch the side edge  zones 82a to press these
side edge zones 82a into the inside  of the contiguous
diaper structure 80. 5 While the positive motion cams
23 are used in the  illustrated embodiments of the
apparatus 20 according to this  invention for the
purpose of swinging the guide arms 33 so that  the
distal ends 33b thereof may get nearer to and draw
away from  each other, it is possible to adopt
solenoids for the same 10 purpose. In this case,
moving iron cores of the respective  solenoids may
move away from each other to swing the guide arms  33
in the direction in which the distal ends 33b thereof
get  nearer to each other and the moving iron cores of
the respective  solenoids may come in contact with
each other to swing the guide 15 arms 33 in the
direction in which the guide arms 33 move away  from
each other. A stock material for the liquid-pervious
continuous first  web (corresponding to the
liquid-pervious topsheet 2) may be  selected from the
group consisting of a hydrophilic fibrous 20 nonwoven
fabric, a hydrophobic fibrous nonwoven fabric having
a plurality of perforations and a finely perforated
plastic film.  A stock material for the
liquid-impervious continuous second  web
(corresponding to the liquid-impervious backsheet 3)
may 2002-248447/200-3-200578 -51 



be selected from the group consisting of a hydrophobic
fibrous  nonwoven fabric, a breathable but
liquid-impervious plastic  film, a composite nonwoven
fabric comprising two or mare layers  of hydrophobic
fibrous nonwoven fabric placed upon one another 5 and
a composite sheet comprising a hydrophobic fibrous
nonwoven  fabric and a breathable but
liquid-impervious plastic film  laminated upon each
other. A nonwoven fabric may be selected from the
group  consisting of those obtained by spun lace-,
needle punch-, melt  10 blown-, thermal bond-, spun
bond-, chemical bond- and air-through-Processes. A
component fiber of nonwoven fabric  may be selected
from the group consisting of polyolefine-,  polyester-
and polyamide-based fibers, core-and-sheath type
conjugated fiber and side-by-side type conjugated
fiber of  15 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 20 entirely covered with a liquid-pervious
sheet such as tissue  paper or hydrophilic nonwoven
fabric in order to prevent the  core 4 from getting
out of shape and/or to prevent falling of  of the
polymer particles. Polymer particles may be selected
2002-24844712003-200578 -52- 



front the group consisting of starch-based,
cellulose-based and  synthetic polymer-based
particles. The apparatus and the method for folding
and tucking  disposable diapers in their crotch
regions has advantageous  5 effects that the
contiguous diaper structure running in the machine
direction can be folded and tucked into the inside of
the contiguous diaper structure. The apparatus
provided along  the peripheral zone of the first
rotary disc with a plurality  of the folding plates
allows the crotch regions of the 10 contiguous diaper
structure to be continuously and rapidly  folded and
tucked inward. With the apparatus in which the guide
as of the  respective folding plates swing back and
forth in the machine  direction, the guide arms catch
the opposite side edge zones 15 of the crotch region
to press these side edge zones into the  inside of the
contiguous diaper structure and thereby to ensure
that the crotch region can be reliably tucked inward.
With the apparatus comprising, in addition to the
folding  plates, the auxiliary plates, the guide arms
move into the  20 clearance between the guide blades
of the auxiliary plate as the guide arms of the
folding plate swing so that the side edge  zones of
the crotch region may be held between the guide arms
and the guide blades. In this way, the crotch region
can be 20()'2-248447/2003-200578 -53 



further reliably tucked inward. The individual diaper
having its crotch region folded and  tucked by the
apparatus according to this invention might not
create a discomfortable feeling against the wearer
because the 5 crotch region is properly received by
the wearer's crotch region  as the diaper is put on
the wearer's body. Furthermore, even  if the crotch
region is squeezed by the wearer's crotch, it is  not
likely that the crotch region might be irregularly
folded  and/or the core might be formed with a
plurality of irregular 10 creases. In this way, there
is no anxiety that the bodily  discharge absorbing
capacity in the crotch region might be  deteriorated.
This diaper is free from the inconvenience that the
wearer's toes and/or heels might get stuck on the side
edge zones  15 of the crotch region as the wearer's
legs are guided through the waist-hole and then
through the leg-holes to put the diaper  on the
wearer's body. In this way, the diaper can be smoothly
put on the wearer's body. 2002- 24844712003-20057 8
-54 C L A I M S 1. An apparatus for folding and
tucking a contiguous diaper  structure running in a
machine direction, said contiguous 5 diaper structure
including a plurality of crotch regions  arranged at
regular intervals in said machine direction and a  



plurality of first and second waist regions lying both
sides  of said crotch regions in a cross direction
orthogonal to said  machine direction and having a
plurality of leg-holes each 10 formed between each
pair of said crotch regions adjacent to each  other,
said apparatus comprising; a conveyor mechanism
folding said contiguous diaper  structure along a fold
in said crotch region so that said first  and second
waist regions are oppositely spaced apart from each 15
. other and conveying said contiguous diaper structure
in said  machine direction with said contiguous diaper
structure kept  folded; a folding mechanism tucking
said crotch region of said  contiguous diaper
structure into the inside of said contiguous  20
diaper structure from said leg-holes lying on both
sides of said  crotch region; said folding mechanism
including folding plates adapted  to move toward and
away from said crotch region of said
2002-248447/200-3-200578 -55 contiguous diaper
structure in said cross direction in  synchronization
with running of said contiguous diaper  structure in
said machine direction; each of said folding plates
comprising a first base and  5 a pair of guide arms
extending from said first base in said cross
direction and aligned in said machine direction; and 



said guide arms moving into the inside of said
contiguous  diaper structure as said folding plate
moves toward said crotch  region of said contiguous
diaper structure in order to catch 10 opposite side
edges of said crotch region in the vicinity of  said
fold from the outer side, 2. The apparatus according
to Claim 1, wherein each of said  guide arms has a
proximal end and a distal end, said proximal 15 end is
fixed to said first base and said distal end
repeatedly  swing back and forth so that said opposite
side edges of said  guide arms get near to each other
as said guide arms move into  said contiguous diaper
structure and get away from each other  as said guide
arms retract from said contiguous diaper  20
structure. 3. The apparatus according to Claim 1 or 2;
wherein said folding mechanism includes a first rotary
disc adapted to rotate 2002-248447/2003-200578 -56-
around an axis extending -in a vertical direction, a
plurality  of said folding plates are arranged in a
peripheral zone of said  first rotary disc at regular
intervals and mounted thereon by  means of an axis
extending -in said vertical direction so as to 5
rotate around said axis, said folding plates rotate
around said  axis o f s aid f i rst rotary di-sc a s s
aid f i r st rota ry di-s c rot ates  around -its own
axis and each of said folding plates rotates  around
its own ax--Ls by 360' while said f irst rotary disc
ro-tates  



around its own axis by 360' so that a direction -to
which said JO guide arms are opposed is always the
sane during rotation of  said folding plates and said
pair of said guide arms move!! in  sa-id cross
direction into said contiguoas diaper structure to
catch and press said crotch region of said contiguous
diaper  structu~~e as said crotch region of said
contiguous diaper 15 structure gets'nearer to said
peripheral zone of naid first  rotary di s c and moves
-in s aid cros s di-rect ion apart f rom s a id
contiguous diaper structure as said contiguous diaper
structure  gets away f rom said peripheral zone of
said first rotary disc. 20 4. The apparatus according
to Claim 3, where-in said folding  mechanism includes
a plurality of positive mortion cams arranged  in said
peripheral zone of said first rotary disc at regular
inti.-~rvals and fixed thereon, each of said folding
plates 2002-248447/2003-200578 - 57  comprises links
mounted on said proximal ends of said guide arms,  a
rod connected to said guide arms by means of said link
and  extending in said cross direction and a pin
extending through  an end zone of said rod and said
first base in said vertical 5 direction, said pin is
slidably inserted into an eccentric cam  groove of
said positive motion cam and each of said positive
motion cams rotates around said axis of said first
rotary disc  due to rotation of said first rotary disc
and said pin moves  along said cam groove so that said
rod moves back and forth in 



10 said cross direction and said guide arms swing back
and forth  in said machine direction by means of said
links and thereby  said distal ends of said guide arms
repeatedly get near to and  away from each other 15 5.
The apparatus according to any one of Claims I through
4, wherein said folding mechanism includes a plurality
of  auxiliary plates located so as to be opposed to
said folding  plates and adapted to move toward and
away from said crotch  region of said contiguous
diaper structure between said first 20 and second
waist regions oppositely spaced apart from each other
in synchronization with running of said contiguous
diaper  structure in said machine direction, each of
said auxiliary  plates comprises a second base and a
pair of guide blades 2002-245447/2003-200578 -58
arranged side by side in said vertical direction and
extending  from said second base in said cross
direction, each of said guide  blades has a distal end
tapered toward said cross direction,  said guide arms
and said guide blades synchronously move into 5 said
contiguous diaper structure and simultaneously said
guide  arms move into a clearance defined between said
pair of said  guide blades so that said crotch region
is held between said  guide arms and said guide blades
and thereby tucked into the  inside of said contiguous
diaper structure. 10 



6. The apparatus according to Claim 5, wherein said
folding  mechanism includes a second rotary disc
located so as to be  opposed to said first rotary disc
and adapted to rotate around  an axis extending in
said vertical direction, a plurality of 15 said
auxiliary plates are arranged in a peripheral zone of
said  second rotary disc at regular intervals and
mounted thereon by  means of an axis extending through
said second base in said  vertical direction so as to
rotate around said axis, said  auxiliary plates rotate
around said axis of said second rotary 20 disc as said
second rotary disc rotates around its own axis and
each of said auxiliary plates rotates around its own
axis by  360 while said second rotary disc rotates
around its own axis  by 360 so that a direction to
which said guide blades are opposed
2002-248447/2003-200578 -59- is always the same during
-rotation of said auxiliary plate and  each of said
guide blades moves in said cross direction into  said
contiguous diaper structure between said first and
second  waist regions as said crotch region of said
contiguous diaper 5 str-ucture gets nearer to said f
irst and second rotary d-iscs and  moves in said cross
direct-ion apart from said contiquoi~Ls diaper
structure as said contiguous diaper structure ge-ts
avaay from  said first and second rotary discs. J 0 7.
The apparatus according to any one of claims I through
6, wherein said contiguous diaper structure comprises
a  



liquid-pervious continuous first web, a
liquid-impervious  conti nuous second web and a plural
ity of I iquld- absorbent core S  each interposed
between said first and second web-s and extending 15
from said crotch region toward said first and second
waist  region in said cross direction. 8. A method for
folding and tucking a contiguoms diaper  structure
running in a machine direction, said contiguous 20
diaper structure including a' plurality of crot ch
regi-ons  arranged at regular intervals in said
machine direction and a  plurality of first and second
waist regions lying both sides  of said crotch regions
i-n.a cross direction orthogonal to said
2002-248447/2003-200578 -60 machine direction and
having a plurality of leg-holes each  formed between
each pair of said crotch regions adjacent to each
other, said method comprising the steps of: folding
said contiguous diaper structure along a fold in  5
said crotch region so that said first and second waist
regions  are oppositely spaced apart from each other;
tucking said crotch region of said contiguous diaper
structure into the inside of said contiguous diaper
structure  from said leg-holes lying on both sides of
said crotch region  10 by folding means; said folding
means including folding plates adapted to  move toward
and away from said crotch region of said contiguous  



diaper structure in said cross direction in
synchronization  with running of said contiguous
diaper structure in said machine  15 direction; each
of said folding plates comprising a first base and  a
pair of guide arms extending from said first base in
said cross  direction and aligned in said machine
direction; and said guide arms moving into the inside
of said contiguous  20 diaper structure as said
folding plate moves toward said crotch  region of said
contiguous diaper structure in order to catch
opposite side edges of said crotch region in the
vicinity of  said fold from the outer side.
2002-248447/2043-200578 -61 9. The method according to
Claim 8, wherein each of said  guide arms has a
proximal end and a distal end, said proximal  end is
fixed to said first base and said distal end
repeatedly  swing back and forth so that said opposite
side edges of said 5 guide arms get near to each other
as said guide arms move into  said contiguous diaper
structure and get away from each other  as said guide
arms retract from said contiguous diaper  structure.
10 10. The method according to Claim 8 or 9, wherein
said folding  means include a first rotary disc
adapted to rotate around an  axis extending in a
vertical direction, a plurality of said  folding
plates are arranged in a peripheral zone of said first



rotary disc at regular intervals and mounted thereon
by means 15 of an axis extending in said vertical
direction so as to rotate  around said axis, said
folding plates rotate around said axis  of said first
rotary disc as said first rotary disc rotates  around
its own axis and each of said folding plates rotates
around its awn axis by 360 while said first rotary
disc rotates 20 around its own axis by 360 so that a
direction to which said  guide arms are opposed is
always said same during rotation of  said folding
plates and said pair of said guide arms moves in  said
cross direction into said contiguous diaper structure
to 2002-248447/2003-200578 -62 catch and press said
crotch region of said contiguous diaper  structure as
said crotch region of said contiguous diaper
structure gets nearer to said peripheral zone of said
first  rotary disc and moves in said cross direction
apart from said 5 contiguous diaper structure as said
contiguous diaper structure  gets away f rom said
peripheral zone of said f irst rotary disc,  on the
other hand. 11. The method according to Claim 10,
wherein said folding  10 means include a plurality of
positive motion cams arranged in said peripheral zone
of said first rotary disc at regular  intervals and
fIxed -thereon, each of said -folding plates
comprises links mounted on said proximal end of sald
guide arms,  a rod connected to said guide ar by means
of said link and 



15 extending in said cross direction and a pin
extending through  an ehd zone of said rod and said
first base in said vertical  direction, said pin -is
slidably inserted into an eccentric cam  groove of
said pos-it-ive motion cam and each of sa-id positive
motion cams rotates around said axis of said first
rotary disc 20 due to rotation of said first rotary
disc and said pin moves  along said cam groove so that
said rod moves back and forth in  sai-d cross
direction and said guide arms swing back and forth  in
said machine direction by means of said links and
thereby 2002-248447/2003-200578 -63 said distal ends
of said guide arms repeatedly get near to and away
from each other. 12. The method according to any one
of Claims 8 through 11,  5 wherein said folding means
include a plurality of auxiliary plates located so as
to be opposed to said - folding plates and  adapted to
move toward and away from said crotch region of said
contiguous diaper structure between said first and
second waist  regions oppositely spaced apart from
each other in 10 synchronization with running of said
contiguous diaper  structure in said machine
direction, each of said auxiliary  plates comprises a
second base and a pair of guide blades  arranged side
by side in said cross direction and ext ending from
said second base in said cross direction, each of said
guide 15 blades has a distal end tapered toward said
cross direction,  



said guide arms and said guide blades synchronously
move into  said contiguous diaper structure and
simultaneously said guide  arms move into a clearance
defined between said pair of said  guide blades so
that said transversely opposite side edge zones 2.0 of
said crotch region is held between said guide arms and
said  guide blades and thereby tucked into the inside
of said  contiguous diaper structure.
2002-249447/2-003-2W578 -b4 13. The method according
to Claim 12, wherein said folding  means include a
second rotary disc located so as to be opposed  to
said first rotary disc and adapted to rotate around an
axis  extending in said vertical direction, a
plurality of said 5 auxiliary plates are arranged in a
peripheral zone of said  second rotary disc at regular
intervals and mounted thereon by  means of an axis
extending through said second base in said  vertical
direction so as to rotate around said axis, said
auxiliary plates rotate around said axis of said
second rotary 10 disc as said second rotary disc
rotates around its own axis and  each of said
auxiliary plates rotates around its own axis by  360
while said second rotary disc .rotates around its own
axis  by 360 so that a direction to which said guide
blades are opposed  is always the same during rotation
of said auxiliary plates and 15 each of said guide
blades moves in said cross direction into  said
contiguous diaper structure between said first and
second  



waist regions as said crotch region of said contiguous
diaper  structure gets nearer to said first and
-second rotary discs and  moves in said cross
direction apart from said contiguous diaper 20
structure as said contiguous diaper structure gets
away from  between said first and second rotary discs.
14. The method according to any one of Claims 8
through 13, 2002-248447/20C)3-200578 -65 wherein said
contiguous diaper structure comprises a
liquid-pervious continuous first web, a
liquid-impervious  continuous second web and a
plurality of liquid-absorbent cores  each interposed
between said first and second webs and extending 5
from said crotch region toward said first and second
waist. region in said cross direction. 




