- 1 - SPECI FI CATI ON METHOD FOR FORM NG SHEETS W TH ELASTI Cl ZED REG ONS AND
SHEETS MADE BY THI S METHOD 5 TECHNI CAL FI ELD [0001] The present
invention relates to a nethod for form ng thernopl astic pol yner sheets with
el asticized regions adapted 10 to be extensible and contractible in their

t hi ckness directions and to the sheets manufactured by this method. RELATED
ART [ 00 02] JP2000 -342625A discloseq_a I'i qui d- pervious inner sheet 15 for
a bodily fluid-absorbent article wherein the sheet is formed at a desired

part with an el astici zed rsegEi)oEn cadIa%I%dct% t%eI o N

METHOD FOR FORMING SHEETS WITH ELASTICIZED

REGIONS AND SHEETS MADE BY THIS METHOD

TECHNICAL FIELD
[0001]
The present invention relates to a method for forming
thermoplastic polymer sheets with elasticized regions adapted
10 to be extensible and contractible in their thickness directions
and to the sheets manufactured by this method.
RELATED ART
[0002]
JP2000-342625A discloses a liquid-pervious inner sheet
15 for abodily fluid-absorbent article wherein the sheet is formed
at a desired part with an elasticized region adapted to be
extensible and contractible vertically with respect to the
plane defined by the sheet. This elasticized region is defined
by a plurality of gathers in the form of regression lines
20 extending from a peripheral zone toward a central zone.
According to the disclosure of JP2000-342625A, undesirable fine
gathers would not be formed in the elasticized region and

therefore wearers would not experience any feeling of



extensi ble and contractible vertically with respect to the plane defined by
the sheet. This elasticized region is defined by a plurality of gathers in
the formof regression lines 20 extending froma peripheral zone toward a
central zone. According to the disclosure of JP2000 -342625A, undesirable
fine gathers would not be forned in the elasticized region and therefore
wearers woul d not experience any feeling of _ inconpat ibi 1 ity .In
addition,this shegt may be advant ageously used for disposabl e diaper since
a concave ,space adapted to receive d.retain feces i.s forned by .the

el asti ci zéBCPﬁaﬁBhbgglbﬁTEm I%jJNE%%lE?OBPZOCF@l-S 347878 Df“ééﬁ_)és?j‘hlz OF THE
| NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0003] The el asti ci zed
regi on di sdvesedgenudPpOeeRABA6APAEyble diaper since a concave space

adapted to receive and retain feces is formed by the elasticized
region.
5 PATENT DOCUMENT 1: JP2000-342625A
DISCLOSURE OF THE INVENTION
PROBLEM TO BE éOLVED BY THE INVENTION
[0003]
The elasticized region disclosed in JP2000-342625A may
10 be obtained by subjecting the sheet to gear-processing.
However, deep-draw work using gear-process may be accompanied
with problems such as so-called seizing phenomenon and sheet
breakage due to interference between gears. In view of such
problems, it is a principal object of the present invention to
15 provide a method for forming sheets with elasticized regions
adapted to be extensible and contractible in thickness
directions of the sheets without the foregoing problems, on one
hand, and the sheet manufactured by this method, on the other
hand.
20 MEASURE TO SOLVE THE PROBLEM
[0004]
The object set forth above is achieved, according to the

present invention, by a method for forming a thermoplastic



10 be obtained by subjecting the sheet to gear-processi ng. However,
deep-draw wor k using gear-process naybe acconpanied with probl ens such as
so-cal | ed sei zi ng phenonenon and sheet breakage due to interference between
gears. In view of such problens, it is a principal object of the present
invention to 15 provide a nmethod for form ng sheets with elasticized

regi ons adapted to be extensible and contractible in thickness directions
of the sheets without the foregoing problens, on one hand, and the sheet

manuf actured by thiis nethod, on the other hand. 20 MEASU TQ SO.VE THE
PROBLEM [ 00T S Bt Sbt TF 1 1 Sbbea | SN aoHE 6 eHEARTS Bl nETYE t ho

-3- polyner sheet at a distance froman outer peripheral edge thereof wth
an el ast i ¢iheewofegi on aadabt e ¢ zdseregi ensidsipd edndo berftaritd Blle anda
t hi ckness direction of the sheet using stationery nold and novabl e nol d

each havi ngra dalcgrahiet Vi 0f 2 5theerhegs bldadestivherod ndheshedhodsiag
characterized in that the plurality of form ng bl ades are configured so as

to have prgject =S i defi : Em |
et S S R G T R S A
simlitude and to extend in the thickness 10 direction of .the sheet from
the stati ey FoPHasR MHEROVaBICTRENAISE G8aFacher Je??gé@&oﬁbarﬁtﬁﬁt h

anot her but not to cone in contact one with another, and the nethod
conpri ses A wtadpiteyf ot fodutigngbiadesheet bemfegrnrehe sst &g oher awel d and
the novable nold and a step of bring the form ng bl ades of the 15

stati oner Yl rard ¢hesdmuall odml dshdiids epgagerenihautt haenenamobher to
stretch the sheet between distal ends of each pair of the adjacent form ng

ol ades. [ Q0Q8] Theterateyrved! Lngsapdion!] gxurallingsiysedhatelnqed should
be under stodd £3 i ricldde er65ed chve I'nes and/ or
around a center of similitude and to extend in the thickness
10 direction of the sheet from the stationery mold and the movable
mold so as to be engaged one with another but not to come in
contact one with another, and the method comprises a step of
introducing the sheet between the stationery mold and the
movable mold and a step of bring the forming blades of the
15 stationery mold and the movable mold into engagement with one
another to stretch the sheet between distal ends of each pair
of the adjacent forming blades.
[0005]
The term "curved lines and/or flexural lines" used herein
720 should be understood to include  closed curved lines and/or
flexural lines (i.e., curved lines and/or flexural lines having

neither origins nor end points) and partially devoid curved

lines and/or flexural lines (curved lines and/or flexural lines



flexural lines (i.e., curvedlinesand/orflexurallineshaving neither origins
nor end points) and partially devoid curved |inesand/orflexurallines
(curvedlinesand/orflexurallines -4- having origins and end points). [0006]
For the form ng nmethod according to the present invention, the formng

bl ades are preferably maintained in engaged state 5 for a predeterm ned
period. Alternatively, the form ng blades are preferably maintained in
engaged state for a predetelLm ned period at a tenperature |ower than a
fusion point of the thernoplastic polyner sheet but higher than an anbi ent
t enper at ur@VERESOR16908, 218 eBABEINERAfter the step of 10 introducing the
sheet, the sheet is preferably clanped in its thickness direction between
the stati de@oglnold and the novable nold in an outer peripheral region
extending around a region in which the distal ends of the form ng bl ades

are arranged ampdi-orh2r6eRt H8Imdte@idoit S Qunded HY ptdgefieghoant Romhi ch the
15 distal ends of the formng blades. Furthernore, the sheet can be forned

with a partial region.n which a dept f _en enent.is _contin Ly
changed \Aﬁé‘ﬁ goﬁing?%lq?ltasfieﬁ affgrﬁﬁgg%%%égla ?%%éﬁﬁ ged BN %egrﬁ%t her .
[0007] 20As the thernopl astic polynmer sheet to be forned by the nethod
accor dPng ¥ & IRxeptedsanineviesi icsh, ALtPER3EIVALY ofthe forming blades

are preferably maintained in engaged state for a predetermined
period at a temperature lower than a fusion point of the
thermoplastic polymer sheet but higher than an ambient
temperature (JIS K 6900,‘15 to 35°C). After the step of

10  introducing the sheet, the sheet is preferably clamped in its
thickness direction between the stationery mold and the movable
mold in an outer peripheral region extending around a region
in which the distal ends of the forming blades are arranged
and/or a central region surrounded by the region in which the

15 distal ends of the forming blades. Furthermore, the sheet can
be formed with a partial region in which a depth of engagement
is continuously‘cﬁanged.when.a plurality of forming blades are
engaged one with another.
[0007]

20 As the thermoplastic polymer sheet to be formed by the
method according to the present invention, at least one of
thermoplastic polymer f£ilm and thermoplastic polymer fibrous

nonwoven fabric is used. Although "sheet" and "film" are



t hernopl astic polynmer film and thernoplastic polyner fibrous nonwoven
fabric is used. Although "sheet" and "filnf are -5- sonetines

di stingui shed fromeach other on the basis of thickness, film and sheet
wi Il not be distinguished on the basis of thickness so far as the present
i nvention concerns and the term"sheet"” is inclusive of both film and
nonwoven fabric. 5 According to the pr;sent i nvention, both filns and
nonwoven fabrics having elasticity may be used. The thernoplastic pol yner

sheet may conprise a_| ani nated sheet consisting of two or re types of
films and SYORMEVER fEbT5ITUuishgsect TR ﬁ?CEF TOFPH HE FN%&HSQ\B%[OO%]

The nmethod according to the present invention utilizes engagement of a
plural ity tofi dkoemisngt Hlrades soreetwii hl anotbredisbihonhslaed ehdstd biged regi on
and therefore the inventive nmethod is free fromthe interference between

the gears.,d Rhaddhbi8nso kRt Be engagesBuit depbhtebnt bendomnd agdbtades may
be adjusted to stretch the sheet without braking the sheet. [0009] The

form ng bl .ades ,maybe,mai ntained.i t i ned i od
undor heal g of RO heAt RGLEBIU0 ThOTTt aet Re Bt PhEDc P etron Lo be

formed. The sheet may , - ,
According to the present invention, both films and nonwoven

fabrics having elasticity may be used. The thermoplastic
polymer sheet may comprise a laminated sheet consisting of two
or more types of films and nonwoven fabrics, respectively.
EFFECT OF THE INVENTION

10 [0008]

The method according to the present invention utilizes
engagement of a plurality of forming blades one with another
to forman elasticized region and therefore the inventive method
igs free from the interference between the gears. In addition,

15 the engagement depth of the forming blades may be adjusted to
stretch the sheet without braking the sheet.
[OOO9]V
The forming blades may be maintained in engaged state for
a predetermined period under heating or not heating to
20 facilitate the elasticized region to be formed. The sheet may
be clamped in its thickness direction between an outer
peripheral region extending around a region in which the distal

ends of the forming blades are arranged and/or between a central



be clanped in its thickness direction between an outer peripheral region
extendi ng around a region in which the distal ends of the form ng bl ades
are arranged and/or between a central - 6 - region surrounded by the
region in the distal ends of the form ng bl ades are arranged to prevent the
sheet from bei ng dragged between each pair of the adjacent form ng bl ades
when the form ng bl ades are engaged ong w th another. 5[0010] There
may be provided a partial region in which the engagenent depth continuously
changes to adjust a shape presented by the el asticized regi on when the

el asti ci &G B TRUKIAEPERSE T90 HL LTSI HPPEE gD OFHe S hoet

When the 10 projected cross-sectional shapes of a plurality of the formng
bl ades on llhkelesheet areahbedpastpatvynidentod dsldadsddrapubeedgl dneggasd has
previ ously described, the engagenent depths at the origins and the end

poi nts of uchcshaRe ;e adj st edyt 9-ber rebahiNg! ¥158a8d | gMed oraxoi d

sheet breakage occurring in the 15 vicinity of these origins and end

poi nts. BRI EF .DESCRI PTI ON. OF THE DRAMVNGSt%gO%%% elFlG' 11 Perspective view
showi ng a FMileg *devrEeas FRITECdpeted™ b TH G 2] schemtic di agram
illustrating a step of introducing a sheet between a stationary nold and a
nmovabl & nolo®10]

There may be provided a partial region in which the
engagement depth continuously changes to adjust a shape
presented by the elasticized region when the elasticized fegion
is stretched in the thickness direction of the sheet. When the

10 projected cross-sectional shapes of a plurality of the forming
blades on the sheet are the partially devoid closed curved lines
as has préviously described, the engagement depths at the
origins and the end points of such shape may be adjusted to be
relatively shallow to avoid sheet breakage occurring in the

15 wvicinity of these origins and end points.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

[FIG. 1] Perspective view showing a forming device as it is
opened.

20 [FIG. 2] Schematic diagram illustrating a step of introducing
a sheet between a stationary mold and a movable mold.

[FIG. 3] Schematic diagramillustratinga stepof clamping the

sheet between a pair of outer peripheral frames.



[FIG 3] Schematic diagramillustrating a step of clanping the sheet
between a pair of outer peripheral franmes. -7- [FIG 4] Schematic di agram
illustrating a step of formng the sheet with an elasticized region. [FIG
5] Schematic diagramillustrating a part of Fig. 4 in an enlarged scale. 5
[FIG 6] Perspective view of the sheet forned with the el asticized region.
[FIG 7] Schematic diagran1i||ustratinp a cross-sectional shape of the
sheet fornmed with the elasticized region. [FIG 8]

Di agramexenpl arilyillustratingprojected 10 cross-sectional shapes of

form ng blIl& @s.4][F$€?e@ﬁt¥%F%6€EFFW%Q%H%§HQ§Fn€H%S§FQﬂP6%EF?lH§1%P?n t he

devi ce according to a second enbodi nent of the invention. [FIG 10]
Sect i onal sheew twakenaal ehgsaidired Xogian.Fig. 9. [FIG 11] Schenatic
diagramillustrating a manner in which the 15 form ng bl ades used for the

met hod acqergi ng %t Ogthenserontt Rfrdnha 11n%entt 9Agay %&cﬁgﬁe@iﬁﬂ% Wi h
another. [FIG 12] Perspective view of the sheet for the nethod using the
devi ce accordiﬂg to.the iecond enbodi ment of the invention. [FIG 13]
Schemat i c °8i §§rafdrrl G58F&ting a cross-sectional 20 shape of the

el asticized region formed in the sheet by the nethod using the device
accor df ng [FECt he] seBeheperbbth m¥AEWofOf heéhpnv@itgtonformed™ with the

elasticized region.

[FIG. 7] Schematic diagram illustrating a cross-sectional

shape of the sheet formed with the elasticized region.

[FIG. 8] Diagram exemplarily illustrating projected
10 cross-sectional shapes of forming blades.

[FIG. 9] Perspective view of the stationery mold in the device

according to a second embodiment of the invention.

[FIG. 10] Sectional view taken along a line X-X in Fig. 9.

[FIG. 11] Schematic diagram illustrating a manner in which the
15 forming blades used for the method according to the second of

the invention are engaged one with another.

[FIG. 12] Perspective view of the sheet for the method using

the device according to the second embodiment of the invention.

[FIG. 13] Schematic diagram illustrating a cross-sectional
20 shape of the elasticized region formed in the sheet by the method

using the device according to the second embodiment of the

invention.

[FIG. 14] Perspective view of a manufacturing equipment



[FIG 14] Perspective view of a manufacturing equipnent -8 - provided with
the formng device. [FIG 15] Schematic diagramillustrating operation of

t he manufacturing equipnent. [FIG 16] Schematic diagram how to control the
operation of the 5 manufacturing equipnment. [FIG 17] Schenmatic di agram how
to control the operation of the manufacturing equipnment. [FIG 18]
Schemati c di agram how to control the operation of the manufacturing

equi prent . 10 | DENTI FI CATI ON OF REFERENCE NUMERALS USED | N THE DRAW NGS

[0012] 2formi ng bl ade 3distal end of form ng bl ade 4engagenent depth 15
5st at i onamyF A8 d with the forming device.

[FIG. 15] Schematic diagram illustrating operation of the

manufacturing equipment.

[FIG. 16] Schematic diagram how to control the operation of the
5 manufacturing equipment.

[FIG. 17] Schematic diagram how to control the operation of the

manufacturing equipment.

[FIG. 18] Schematic diagram how to control the operation of the

manufacturing equipment.

10 IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[0012]
2 forming blade
3 distal end of forming blade
4 engagement depth
15 5 stationary mold
6 movable mold
8 movement indicating imaginary straight line (thickness

direction of sheet)

10 thermoplastic polymer sheet
20 11 elasticized region
12 outer peripheral edge

DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INVENTION

[0013]



6rnovabl e nol d 8novenent indicating inmaginary straight |ine (thickness
direction of sheet) 10t hernopl astic pol ynmer sheet 20 1llel asticized region
12out er peripheral edge DESCRI PTI ON OF THE BEST MODE FOR WORKI NG OF THE

| NVENTI ON [ 0013] ~-9- A nmethod of form ng a thernoplastic polyner
sheet 10 (referred to hereafter sinply as sheet 10) with an el astici zed
region 11 using a formng device 1 accprding to a first enbodi nent of the
present invention provided with a plurality 5 of form ng bl ades 2 arranged
in a pattern of concenﬁ % ircles mrlk be described hereinafter
reference to FifsmeEhe ghOBMipgga Fhpimgp %ng%c?? %b%%% g the

formng device 1 in its opened state and Fig. 2 is a sectlonal vi ew t aken
along a |ilmefekred tmhEirgafiershiowigas sheet dleryimpled shndtbichpv@bl e 10
nmol d 6 opposed to each other. [0014] As shown by Fig. 1, the form ng device

| general k¥gion 11 using a forming device 1 according to a first
embodiment of the present invention provided with a plurality
5 of forming blades 2 arranged in a pattern of concentric circles
will be described hereinafter with reference to Figs. 1 through
5. Fig. 1 is a perspective view showing the:forming device 1
in its opened state and Fig. 2 is a sectional view taken along
aline IT-IT in Fig. 1, showing a stationery mold 5 and a movable
10 mold 6 opposed to each other.
[0014]

As shown by Fig. 1, the forming device 1 generally
comprises the stationery mold 5 and the movable mold 6 both
provided with a plurality of the forming blades 2 which are

15 arranged in pattern of concentric circles, respectively. In
other words, these forming blades 2 are arranged so that cross-
sectional shapes thereof projected on the sheet 10 describe
closed curves, respectively. In addition to these forming
blades 2, the forming device 1 includes a pair of outer

20 peripheral frames 21 and a pair of central frames 23. When the
forming device 1 is operated, the movable mold 6 is opposed to
the stationery mold 5 and moved by an actuator (not shown) along

a movement indicating imaginary straight line 8 closer to or



conprises the stationery nold 5 and the novable nold 6 both provided with a
plurality of the formng blades 2 which are 15 arranged in pattern of
concentric circles, respectively. In other words, these form ng bl ades 2
are arranged so that cross- sectional shapes thereof projected on the sheet
10 describe closed curves, respectively. In addition to these formng

bl ades 2, the formng device 1 incIquﬁ_a pair of outer 20 peripheral
frames 21 and a pair of central frames 23. Wien the formng device 1 is

by an. act GEPG (HOE SHOM ACOR AT ROy oot MRALCHt (RBHeFageRd: 5= ahr ai ght
line 8 closer to or -10 - apart fromthe stationery nold 5, as wll be
appr eci at éd.of.r @m Filg. tRe loourdse cdurfoemahaf otiengiovehenovedenatingdi cating
i magi nary straight Iine 8 coincides with a thickness direction of the sheet
10. imaginary straight line 8 coincides with a thickness direction
of the sheet 10.
5 [0015]
As will be apparent from Fig. 2, the forming blades 2
extend in parallel to the movement indicating imaginary
straight line 8 and.vertically‘mounted:on respective pedestals
9, 9 provided within the stationery mold 5 and the movable mold
10 6. The forming blades 2 of the stationery mold 5 and the movable
mold 6 are so arranged that these forming blades 2 may be engaged
one with another but never brought in contact one with another
as the movable mold 6 is moved closer to the stationery mold
6 along the movement indicating imaginary straight line 8 (See
15 Figs. 3 and 4). Distal ends 3 of the forming blades 2 in both
the stationery mold 5 and the movable mold 6 are coplanar,
respectively, orthogonally to the movement indicating
imaginary straight line 8. A distance between each pair of the
adjacent forming blades 2 is larger than a thickness of the blade
20 2. Such dimensioning ensures that the forming blades 2 of the
movable mold 6 are smoothly engaged with the forming blades 2

of the stationery mold 5 without contacting.

[0016]



5[ 0015] As wll be apparent fromFig. 2, the folting blades 2 extend in
parallel to the novenent indicating inmaginary straight line 8 and
vertically mounted on respective pedestals 9, 9 provided within the
stationery nold 5 and the novable nold 10 G The form ng bl ades 2 of the
stationery nold sand the novable nold 6 are so arranged that these formng
bl ades 2 maybe engaged one with anotheLDbut never brought in contact one

wi th another as the novable nold 6 is ved closer to the stationery nold 6
al ong the novenent indicating imaginary straight |ine 8(gSee 15 Flgs 3 and
4). Distal endsT3eoPPPRECEOFPHEAGCHF adeSt 2tPA B%Yﬁb%%em%t t§ oyt Bl d 5 and
the novable nold 6 are copl anar, respectively, orthogonally to the novenent
i ndi cati ngtiandgneary rstldai ghextiendiBg Arthstansélbettwearheanbvgaemnt of t he
adj acent formng blades 2 is larger than a thickness of the blade 20 2.
Such di ”erlﬁd‘i@a'ﬁg.n%ns.t‘ﬂ{a%%n%tw dthe ilermingebladas 230fi dde wpvahternol d 6
are snoot hly engaged w th thé form ng bl ades 2 of the stationery nold 5

wi t hout caontac osed suff%cg§ the

novabl e nBl°d & 5 L %goi?éﬁ?%ﬁ%E@E%%F8C§S endl a%?fhog%naﬁp%g o the

movenent indicating imaginary straight line 8 are_defined by outer

peri phér aloudiegs eegdnbasel stFdures2 R0lFPogparFowrd radteaig ar Bhotker

peri pheral franes 21 di sposed around a region in which the distal ends 3 of
t he form nhebldddesl2eate arsanged fantdiagcehbdat Zzlase--wcoahgetl sudfaces 22
of a pair of circular central frames 23 disposed inside the region in which

the distal, 13c 0654 ey f 1o 4n eqrtgegeerﬁ AL 2| f @w@ﬁcmcgﬁerw m ng
bl ades 10 2 the novabl e nold 6 and the fornlng bl ades 2 of t he

stationery nDId e not ch_ ot her stal 3 of, the
Form ng. bIEAREE S 3308 S S e o L e o Dy ad e A G o e g or o RS

cl ose-cont act Surfaces 20 and the central close- contact surfaces 22. The
out er per i3pqq§rt§1e foHERERg Pladee 2 are arranged. When the forming blades

10 2 of the movable mold 6 and the forming blades 2 of the stationery
mold 5 are not engaged each other, the distal ends 3 of the
forming blades 2 do not protrude outward beyond the outer
peripheral close-contact surfaces 20 and the central
close~contact surfaces 22. The outer peripheral frames 21 and

15 the central frames 23 are mounted together with the respective
pedestals 9 on foundations 41.

[0017]
According the embodiment shown by Fig. 2, the outer
peripheral frame 21 and the central frame 23 of the movable mold

20 6 are spring-biased to move toward the outer peripheral frame
21 and the central frame 23 of the stationery mold 5 until these
outer peripheral close-contact surface 20 and central

close-contact surface 22 come in close contact with those 20,



15 the central franes 23 are nounted together with the respective pedestals
9 on foundations 41. [0017] According the enbodi nent shown by Fig. 2, the
outer peripheral frame 21 and the central frane 23 of the novable nold 20 6
are spring-biased to nove toward the outer peripheral frame 21 and the
central frame 23 of the stationery nold 5 until these outer peripheral

cl ose-contact surface 20 and central ose-contact surface 22 conme in close
contact with those 20, - 12 - 22 of the stationery nold 5, respectively.

Al ternativel e outer er| r frame 21 and t & cen r.al 23 of
t he stati@%é%@tkﬁlﬁt%t EES‘ﬁgIﬁS£§§51Y8? véﬂt é tﬁ%¥e ®the
novabl e nold 6 or the outer peri pheral frames 21 and the 5 central frames

23 of bothuthe $eatipbacpy Fopaes 2andnchdhrveiteadolfaageca? et t
spring-biased to nove toward those of the opposite nolds 6, 5,

respecti vek¥tip0ei8lmShmpesanibd kerotgebi pesd phenavel tawerPthand dhe
central
the movable mold 6 or the outer peripheral frames 21 and the
5 central frames 23 of both the stationery mold 5 and the movable
mold 6 can be spring-biased to move toward those of the opposite
melds 6, 5, respectively.
[o018]
Shapes of the outer peripheral frame 21 and the central
10 frame 23 are not limited to those exemplarily illustrated and
may be appropriately selected depending on a contour of the
region 11 to be elasticized. For example, the outer peripheral
frame 21 may have an annular shape. It is also possible to
eliminate the central frame 23. The outer peripheral
15 close-contact surfaces 20 preferably protrude outward beyond
the distal ends 3 of the forming blades 2 to prevent the sheet
10 from being unintentionally dragged into the gaps defined
between each pair of the adjacent forming blades 2 engaged with
each other and result in unacceptable ferming, as will be
20 described more in detail.
[0019]
Now a process of forming the sheet 10 with the elasticized

region 11 when the sheet 10 is in the form of film will be



10 frame 23 are not limted to those exenplarily illustrated and nmay be
appropriately sel ected depending on a contour of the region 11 to be

el asticized. For exanple, the outer peripheral frame 21 may have an annul ar
shape. It is also possible to elimnate the central frane 23. The outer
peri pheral 15 cl ose-contact surfaces 20 preferably protrude outward beyond
the distal ends 3 of the formng blad§§ 2 to prevent the sheet 10 from
bei ng unintentionally dragged into the” gaps defi ned between each pair of

t he adjacent form.ng blades 2 engaged with each other and resylt in
unaccept aBRECE&PRANG'ItEs WePr #eC20 tResttIbed? nd & G det ai | F2E0019] Now a
process of formng the sheet 10 with the elasticized -13- described with
ref erence ifldubBicgate2 thsoeghob. Engroguilihgsthat ekeat st @pbofween rideici ng t he
sheet 10 between the stationery nold 5 and the novable nold 6, Fig. 3

i ITustrates aishepyohollrslansandwirehiBdet i618heetrit0 bet veeBttheeouter 5
peri pheral frames 21, 21 of the stationery nolds and the novable nold 6,

and Fig. 4 illustrates step.of .stretching the.sh ejin e
form ng bﬁaﬁggpzOéo%érW§yeﬁ%§%%ﬁ%ﬁPxéﬁ:%r%@%%@j‘o%%%Wég?ﬁgﬁéh%%%égo with
the el asticized region 11. Figé 5 is a schematic diagramillustrating a

|
part of Fipgrimbemadrf tFnehRhr gédPisERE S LADSRLT BV §PRet-HePet®ae? is on

the assunption that the novable nold 6 noves al ong the novenent indicating
i magi nary mstidabghind imiey .8 acid3esttatand apapt of rommdthistathenehgenol d 5.
[ 0020]
10 wherein the forming blades 2 come in engagement and thereby
forming the sheet 10 with the elasticized region 11. Fig. 5
is a schematic diagram illustrating a part of Fig. 4 in an
10 enlarged scale. Description given hereunder is on the
assumption that the movable mold 6 moves along the movement
indicating imaginary straight line 8 closer to and apart from
the stationery mold 5.
[0020]
15 In the step of introduction, the sheet 10 is introduced
between the stationery mold 5 and the movable mold 6 as will
be seen in Fig. 2. Upon movement of the movable mold 6 toward
the stationery mold 5, the sheet 10 is firmly clamped between
the outer peripheral close-contact surfaces 20, 20 of the outer
20 peripheral frames 21, 21 of the stationery mold 5 and the movable
mold 6 in the outer peripheral region extending around the

region in which the distal ends 3 of the forming blades 2 are

arranged, as illustrated by Fig. 3. In consequence, the sheet



15In the step of introduction, the sheet 10 is introduced between the
stationery nold 5 and the novable nold 6 as will be seen in Fig. 2. Upon
novenent of the novable nold 6 toward the stationery nold 5, the sheet 10
is firmy clanped between the outer peripheral close-contact surfaces 20,
20 of the outer 20 peripheral frames 21, 21 of the stationery nolds and the
movabl e nold 6 in the outer peripheral, region extending around the region
in which the distal ends 3 of the formng bl ades 2 are arranged, as

i sp 2y ng 0 RECREHH LTS Of CROBORIT ‘b e HEvEntAR SRAUPERPFIGET magt nary
strai ght I|ne 8 and it is ensured that the sheet 10 is fornmed in a
pr edet er nithed mpyetmeoh whthcahene! Hsagviazed stegiightl 1ins] 6020 Furiwer
novenent of the novable nold 6 causes the formng
ensured that the sheet 10 is formed in a predetermined portion
with the elasticized region 11.
5 [0021]

Further movement of the movable mold 6 causes the forming
blades 2 to come in engagement as illustrated by Fig. 4. When
the forming blades 2 are engaged each other, the sheet 10 is
clamped between the outer peripheral close-contact surfaces 20,

10 20 and between the central close-contact surfaces 22, 22 under
a pressure and thereby withheld from displacing in the direction
orthogonal to the movement indicating imaginary straight line
8. Consequently, the sheet 10 would not be unintentionally
dragged into the gap defined between each pair of the adjacent

15 forming blades 2 as the forming blades 2 come in engagement one
with another. Specifically, the sheet 10 is stretched between
each pair of the adjacent distal ends 3 of the forming blades
2 as schematically illustrated in an enlarged scale by Fig. 5,
alternately creating high ratio-stretched zones 13 and low

20 ratio-stretched zones 14. In this way, the elasticized region
11 is formed.

[0022]

The forming blades 2 are preferably maintained in engaged



bl ades 2 to conme in engagenent as illustrated by Fig. 4. When the formng
bl ades 2 are engaged each other, the sheet 10 is clanped between the outer
peri pheral close-contact surfaces 20, 10 20 and between the central

cl ose-contact surfaces 22, 22 under a pressure and thereby w thheld from

di splacing in the direction orthogonal to the novenent indicating inmaginary
straight line 8 Consequently, the sheet 10 would not be unintentionally
dragged into the gap defined betmeen'ggéh pair of the adjacent 15 form ng

bl ades 2 as the foitLting bl ades 2 cqonme in engagenent one w th anot her.
Speci f i calSitEtet §8TsRe8tVED P&XsPHet cHéd R5Et ﬁgﬁé@ﬁlﬁQiFhﬁf PH8*8dj acent

distal ends 3 of the form ng blades 2 as schematically illustrated in an
enl ar ged $daldesby2 Fisghow8,d abeermmaitrglajinedeat i ngeriviegiedr att ot st metyched zones
13 and low 20 ratio-stretched zones 14. In this way, the elasticized region
appropriately set depending on an observed configuration of the
elasticized region 11 which is being formed. The formingblades
5 2 may be maintained in engaged state for a given period at a
temperature lower than a fusing point of the thermoplastic
polymer but higher than an ambient temperature to facilitate
the elasticized region 11 to be formed. Such temperature is
usually in a range of temperature lower than the fusing point
10 of the thermoplastic polymer by 20 to 30°C and may be
appropriately selected taking account of on a thermal
deformation temperature of the thermoplastic polymer such as
a deflection temperature under load (JIS K 7191-2) or Vicat
softening temperature (JIS K 7206) and depending on an observed
15 configuration of the elasticized region 11 being formed.‘
[0023]
The sheet 10 formed with the elasticized region 11 in this
manner is illustrated by Fig. 6 in perspective appearance and
a cross-sectional shape thereof is schematically illustrated
20 by Fig. 7. With this embodiment of the inventive device, the
sheet 10 formed with the elasticized region 11 comprising a

plurality of wavy undulations arranged in a concentric pattern

ig obtained as will be seen in Figs. 6 and 7. In the elasticized



11 is forned. [0022] -15- state for a given period. The period for which
the form ng bl ades 2 should be nmaintained in engaged state nay be

appropriately set
region 11 which i
in engaged state

poi nt of the ther
to facilitate the
usually in a,ran%
t her mopl ag€dé Opo

account of on a 't

dependi ng on an observed configuration of the elasticized
s being formed. The form ng blades 5 2 may be mai nt ai ned
for a given period at a tenperature |ower than a fusing
nopl astic pol ynmer but higher than an anbi ent tenperature
el asticized region 11"to be formed. Such tenperature is
e of tenperature |ower than the fusing point 10 of the
Y nEre S 002 30EL AR P OREF BETEPPEBRrd ATl ¢re8feceed t aki ng
hermal defornmation tenperature of the thernoplastic

pol yner sutle assgpedeflecvaon tedpestaiene amdereflioad byl Sh& 7Zd89ds 2)4 or Vi cat
softening tenperature (JI'S K7206) and dependi ng on an observed 15

conf i gur at0aohche, ol At Girzad chegi ol LrbetBgn g5 Merhad 09231 The sheet

10 f or medw t ht hee

|asticizedregionllinthis manner is illustrated by Fig. 6

. (e c this mnner | te
Chomat | CAFIS PGt Tt G20 By B4 s W £ REPRF S Rt e of LR

i nventive devi ce,

the sheet 10 fornmed with the el asticized region 11

conpri 8i ngx&epiddngl rtonofsapas eAdulaticsPs caivangady iWdallesieast #Te pattern

10

15

20

defined by the zones 13 stretched between each pair of the
adjacent distal ends 3 of the forming blades 2 at the relatively
high stretch ratio. As will be apparent from Fig. 7, the zones
14 stretched at the relatively low stretch ratio are
correspondingly thick. In contrast with them, the high
ratio-stretched =zones 13 are thinner than the low
ratio-stretched zones 14 and correspondingly more easily
deformable than the zones 14.

[0024]

In the elasticized region 11, the high ratio-stretched
zonesg 13 and the low ratio-stretched zones 14 are alternately
arranged. In response to a force exerted on the sheet 10 in
the elasticized region 11 in its thickness direction, the
respective high ratio-stretched zones 13 are immediately
deformed in the direction of this force and the low
ratio-stretched zones 14 follow the movement of the zones 13.
Consequentially, the elasticized region 11 conically deploys

in the thickness direction of the sheet 10 so as to form a space



is obtained as will be seen in Figs. Sand 7. Ln the elasticized - 16-
region 11, respective annul ar zones extending along crests of the
respective wavy undul ations are defined by the zones 14 stretched by the
distal ends 3 of the formng blades 2 at the relatively |low stretch ratio
whil e respective belt-like zones 5 extendi ng al ong sl opes of the respective
wavy undul ati ons are defined by the Zﬁles 13 stretched between each pair of
t he adj acent distal ends 3 of the forming blades 2 at the relatively high
stretch ratio, As will be apparent fromFig. 7, the zones 14 %tretched at
the rel at iWveMPiESwl §t FRRERVS dit e &S PES te bPr B INRTHYIGF HREEk PY1 @ ont r ast
with them the high ratio-stretched zones 13 are thinner than the | ow

rati o-strefechedlzones shbwandncorg esSpondhngt ymagrieaegsi iye defiiemabhe t han
the zones 14. [0024] 15In the elasticized region 11, the high

ratio-strefhed zenegvidqang.dinechawrhatl bogstietiohed zongs Wbl €or
alternately arranged. Inresponse to a force exerted on the sheet 10 in the

Fat o ot 1 U ERET TR I & Tt S ey oL DI AR S PRa U FERt Ton of
this force and the low ratio-stretched zones 14 foll ow the novenent of the
zones %3. feces therein.
[0025]
As will be understood from the foregoing description,
with the forming method using the device 1 according to this
embodiment, the sheet 10 would not be broken in the course of
10 processing since the sheet 10 is formed with the elasticized
region by stretching the sheet 10 in a range of stretch ratios
acceptable for the thermoplastic polymer. In addition, the
method using the device 1 according to this embodiment makes
it possible to form the sheet 10 with the elasticized region
15 11 adapted to define the space 15 without need to attach a
separate member to the sheet 10. Such sheet 10 may be used for
disposable diapers adapted to retain feces to rationalize
production of the diapers, for example, by decreasing the number
of steps conventionally required to make the diaper.
20 [0026]
While the method according to the invention has been

described with respect to the case in which the sheet 10 is in

the form of film, it should be appreciated that nonwoven fabrics



Consequentially, the elasticized region 11 conically deploys in the

t hi ckness direction of the sheet 10 so as to forma space - 17- 15 which
is concave with respect to the plane defined by the sheet 10, as shown in
Fig. 7 with an imaginary line. Wen the sheet 10 having such el astici zed
region 11 is used for disposable diapers, this space 15 effectively serves
to retain 5 feces therein. [0025] As w |l be understood fromthe
foregoi ng description, with the fornfﬁé'nethod usi ng the device 1 according
to this enbodi nent, the_sheet 10 woul d not be broken in_the course of 10
processi ngasierle thrgngRé@pt 10 PP YREF FeldPaii 13 PR 16103t P2dd s 8gfdh by
stretching the sheet 10 in a range of stretch ratios acceptable for the

t her nopl asfi.c poeey merun bbnddol tiedn, bl ben metriwedreus fagribe adeviueedlaaccor di ng
to this enbodi ment nakes it possible to formthe sheet 10 with the

el astici zed regiop 1k Ll adapt ed19- defd e, dheospace &%\Méﬂp@asﬂg@d to

attach a separate nenber tothe sheet 10. Such sheet 10 naybe used for
retain feces to rationali roduction of the

i apor e, P BT B by RetPBatt nl THE TUSC) “GPC0t afs CEGAVRRL [ GhGI | v
required to make the dia er.wé350026 Wi | e the nethod according to
t he i nfenticodsHest weatnLibsts| dpe hrepkepestthohige redde-eirahreadt he
sheet 10 is in the formof film it should be appreciated that nonwoven
fabrics -—zch®s 13.
[0027]
In addition to the thermoplastic polymer f£ilms and the
thermoplastic fibrous nonwoven fabrics, it is possible to use
10 initially elastic sheets such as films of thermoplastic
elastomer or fibrous nonwoven fabrics of thermoplastic
elastomer as the sheet 10. It is also possible to use various
types of laminated sheets such as laminated sheets consisting
of inelastic'sheets and elastic sheets or laminated sheets
15 comprising different types of inelasti‘c sheets as the sheet 10.
The thermoplastic polymer may be selected from a group including
polyolefins, polyesters and polyamides and the thermoplastic
elastomer may be selected from a group including those made of
polyurethane- and polyester-based block copolymers.
20 [0028]
It should be understood that the high ratio-stretched

zone 13 and the low ratio-stretched zone 14 in the elasticized

region 11 formed according to the invention are not limited to



made of thernoplastic polyner fiber may be al so used as the sheet 10. Wen
spun bond or nelt bl own nonwoven fabrics are used as the sheet 10, the high
rati o-stretched zones 13 are nore easily defornmed than the | ow

rati o-stretched zones 14 because heat 5 bonds between fibers would be
broken at the high ratio-stretched zones 13. [0027] In addition to
the thernoplastic polyner filns and the thernoplastic fibrous nonwoven
fabrics, it is possible to use 10 inrﬂPaIIy el astic sheets such as filnms of
t hermopl astic el astonmer or fibrous nonwoven fabrics of thernoplastic

el ast oner tdoseharsheged1dn the ipatdleyy pdssPprentphlaselndbsousFigped of

| am nat ed sheets such as | am nated sheets consisting of inelastic sheets
and el ast iegegieels 19111 ng ted adh sheetssdot CONPI ishiapgsdbf frereefbrinyngs of

i nel astic sheets as the sheet 10. The thernopl astic polyner nay be sel ected
froma gr i.nC j efq ] n he
thernnplagﬁggeglgg&%ﬁg?gﬁg¥Q%%Eggﬁ%%%g%¥%%%%?§n3?%ﬂgakﬁgﬁggﬁﬁSgtﬁ%%e made

of pol yuret hane- and pol yester-pased bl ock copolyners. 20[0028 I t
Shobl o be THEBEE 0o d RRGRELRE. HGHS THkto. Stranghb soie 15 andTPRES| ow

ratio-stretched zone 14 in the elasticized region 11 formed according to
t he i n¥entdron eattednotrbbat sedtional 1@hapessecarrasigent i £a hpopatbéen of
concentric circles. Fig. 8 exenplarily illustrates cross-sectional shapes

of the forgaitherklsades thPrajLatied zea tbgiphane extepdi Bg enthagenasly to
t he novenent indicating imaginary straight Iine 8. These 5 projected

Cross-sect] : 0 t 0,,N0OSS] t ; icized
Fegi on 11 ForaSi By s R RaR I T yPRE S AR iod B eguBRL
specifically, these possiblepﬁatterns i ncl ude a pIuraIi%éaof simlar closed

curved | i mESEERGFOrPFLEREr 1 PLERREI EB et YT v 1a55ngBEVER porRf
symmetry 10 about a center of simlitude (Fig. 8A), a plurality of simlar
cl osed curargd dr fiesxarall oinés exmcantlirinedlaerangeddcoreeitt syamegrand
symmetrically about a straight line passing the center of simlitude (Fig.

8B) . Rurt heyowy 8, cditeeelbdstigi zetudediray . 14danpy presenit@ qrakteinadef i ned
by a 15 plurality of simlar closed curved |'ines and/or flexural |ines

surroundi ce f sitmilLit i cheq i.spl a Si Lnsafar as
t hese Iinggi)gg%pt@§§{%$seggﬁgﬁe %%t ano?%%§X§E|g. %%ﬁ?éAdg?g?oﬁaPIy,
there may be varlqus patierns detined; by SR ALY 0L P LaG.chgsed but

the center of similitude (Fig. 8B). Furthermore, the
‘elasticized region 11 may present a pattern defined by a
15 plurality of similar closed curved lines and/or flexural lines
surrounding the center of similitude which is displaced aside
insofar as these lines do not intersect one with another (Fig.
8C). Additiomnally, there may be various patterns defined by
a plurality of similar closed but partially devoid curved lines

20 surrounding the center of similitude (Fig. 8D - 8F).

[0029]

Now the method using the device 1 according to a second

embodiment of the invention to form the elasticized region 11



20 surrounding the center of simlitude (Fig. 8D - 8F). [0029] Now the

nmet hod using the device 1 according to a second - 20 - conprising the

hi gh-ratio stretched zones 13 and the lowratio stretched zones 14
alternately arranged so as to present a pattern defined by a plurality of
simlar closed but partially devoid curved |ines surrounding the center of
simlitude will 5 be described with reference to Figs. 9 through 18. Fig. 9
is a perspective view of the statlonerQ nold 5 used in this enbodinent

Fig. 10 is a sectional view taken along a |line X-X in Fig. 9 and Fig. 11 is
a schemat iCHEFaH Fre ﬁ%traﬁg}oas%‘?ﬁfél?eq RORREch’ ehe ‘?}éﬁ" APHG rBFéE]es 2 are
engaged one with another when 10 the novable nold 6 is engaged wth the

st ati oner ywmHtthe®d k2nes d4perlspechitedyvirewaofetiheosheetolPreeenedawit h the
el asticized region 11 and Fig. 13 is a diagramschematically illustrating a

cross sectingnoh ybe;gtayly 6l gedrd 80P rldin 0030h ochaBases bhkien1aiven

hereinafter is on the assunption that the formng device 1 used for the

form ng nef hod has ornl blad 2 rran d._so.t rtihally
devoi d cl osed ¢ F&gaeslnﬁmﬁ%§glﬁﬁg§ 1"'Pectangl € %' avFﬁgﬁézgﬁgggpglgg devoi d
(referred to hereinafter as sem -rectangle) and a plurallty of simlar 20
such sém k?eé(ﬂeéﬁ@l@??dswﬂibu]ﬁ%ﬁ@éW%ﬁPe%lﬁﬁ s iiqU@de18nd §¥at % BE sheet
10 is used in the formof film [0031] - 21 -

a perspective view of the stationery mold 5 used in this
embodiment, Fig. 10 is a sectional view taken along a line X-X
in Fig. 9and Fig. 11 is a schematic diagram illustrating a manner
in which the forming blades 2 are engaged one with another when

10 the movable mold 6 is engaged with the stationery mold 5. Fig.
12 is a perspective view of the sheet 10 formed with the
elasticized region 11 and Fig. 13 is a diagram schematiéally
illustrating a cross section of the elasticized region 11.
[0030]

15 Description given hereinafter is on the assumption that
the forming device 1 used for the forming method has the forming
blades 2 arranged so that each partially devoid closed curved
line describes a rectangle having its one side devoid (referred
to hereinafter as semi-rectangle) and a plurality of similar

20 such semi-rectangles surround the center of similitude and that
the sheet 10 is used in the form of film.

[0031]

Fig. 9 shows the stationery mold 5 as an important



conmponent of the form ng device 1. Except that a plurality of form ng

bl ades 2 describe simlar sem -rectangles, the stationery nold 5 used in
this enbodinment is simlar to the stationery nold 5 used in the first
enbodi ment and provided with 5 the outer peripheral frame 21 and the
central frame 23. The novable nold 6 used in this enbodinment is simlar to
the stationery nold 5 except that the_outer peripheral frame 21 and the
central frame 23 are spring-biased tdzﬁbve toward the stationery nolds and
is not illustrated. The features sinmlar 10 to those of the first

enbodi nentcomPPRenst obdheeperni Ny elsy ifes ér i HetFaRt §6ehit #1Uresasy of As
wll be seen in Fig. 10, the distal ends3 of the form ng blades 2 do not
protrude dutwadhd beyaddst e cstserriperi pheibr 1Saliosectangaet, surlfimace 20 of
the outer peripheral frane 21 as well as beyond the central close-contact

surface 22.af jthe.cepbial sTrage 23 chis shasdd e aRRr eshated thatné he

formng blades 2 of the stationery nold 5 extending in parallel to the
novenent indicating i Lnary. straight line 8.and are .arranged 20 so as to
be engagecﬁ;t\ﬁttlﬁmFﬁg Wﬁ%rﬂf élaetz"%golfs% REPREVABT & 25 F Vl\g\fet%%ﬁ)%h
contacting wwth the formng blades 2 of the novable nold 6. [0033 -22 -

Engagefrentthef cvirerf penipgebr hdesape ddcendi fjet ecvhral eifsonfi ent Tecreate
the projected cross-sectional shape defined by a plurality of the partially

devoi d semiovia@Qleangl1es 4 susehenmt itedlsl \eniddddsienhat eds byinBilgar 1o theFig. 11,
reference 5 nuneral 2a represents a solid |ine connecting the form ng

bl ades 2 @&fa%gg%éggfrfﬁa he, SLaL 1-oner ¥ndphde? Sid: fief Al epsRe BUMBLA! 2D

represents a i ne connecting the formng bllades 2 extending fromthe
novable mold 6. As will be seen in Fig, 11, .the solid line connecting the
di st al en&?%f?rﬁtrﬁg a%]iaéfl‘e to° tHES 16P85§%‘é18¢5}§% EBnHRET | ﬁﬁw‘?ﬁg gf‘?t al ends
3b in a mddle segnment 24 when the form ng blades 2a, 2b are engaged with
one anot herttat[igge4ly mold 5 andg ikatelf allyegnehed. oFsof PRI IERS S6MILAE mi ddl e

segnent 24, a depth 4 at which the form ng bl ades 2a, 2b are engaged
10 to those of the first embodiment will not be repetitively

described in details.
[0032]
As will be seen in Fig. 10, the distal ends 3 of the forming

blades 2 do not protrude outward beyond the outer peripheral
15 close-contact surface 20 of the outer peripheral_frame 21 as

well as beyond the central close-contact surface 22 of the

central frame 23. It should be appreciated that the forming

blades 2 of the stationery mold 5 extending in parallel to the

movement indicating imaginary straight line 8 and are arranged
20 so as to be engaged with the forming blades 2 of the movable

mold 6 without contacting with the forming blades 2 of the

movable mold 6.

[0033]



15 one with another continuously decreases fromthe m ddl e segnent 24
toward the |ateral segnments 25 In consequence, the sheet 10 is prevented
from bei ng broken along corners of the form ng bl ades 2a, 2b at the
opposite end segnments 25 in the course of forming the sheet 10 with the

el asticized region 11 by the 20 form ng bl ades 2a, 2b. To prevent the sheet
10 from being broken, the formng blaggs 2a, 2b preferably have the round
corners at the opposite end segnents 25. [0035] Bet ween t he novabl e
nmold 6 and the stationerg mold 5 of the form ng device 1, each havjng the
forming bl ades Bngagfacet bebntiesEéPrBend abbvecs t he?SHeet n® < Fhtf oduced
and stretched between each pair of the adjacent distal ends 3 of the
respecti vembofiamening thl adesa®e t ahorpmwd jeeteldast ros zetk ateigiral 14hape a
substantially same manner as in the first enbodi nent (See Figs. 2 through

5). As sheweihRaRhg-a giurabftflo%%hgip%&@&ibgqg/oale\;leli& aeredrbychhg1 88t hod
using the device 1 according to this enbodi nent presents an appearance

defined by the 10 sem.-rectangles, simlar o to.anoeth alternately
arranged arot T?&}%%H@@%Engéfﬁ$??§ﬁH€?g[8336?“?91§'ﬁé”ar§§ Eﬁﬁg?c
sectional diagramof the elasticized region 11 taken along a |ine XII-XII
in Figd 1numgpagdy2a Hererastie P2l redinn coInerhangitdd Eowoe 26249¢% et ched

by the m ddle segnents 24 of the form ng blades 2 presents a corrugated
Cr oss- secti eraknshapger conpthes gt ta gplettyahbly ®fard glefraatinaeshnetehed zones

13 of uniformw dth arranged in

2b represents a dashed line connecting the forming blades 2
extending from the movable mold 6. As will be seen in Fig. 11,
the solid line connecting the distal ends 3a is parallel to the

10 dashed line connecting the distal ends 3b in a middle segment
24 when the forming blades 2a, 2b are engaged with one another.
[0034] |

In lateral segments on both sides of the middle segment

24, a depth 4 at which the forming blades 2a, 2b are engaged

15 one with another continuously decreases from the middle segment
24 toward the lateral segments 25. In consequence, the sheet
10 is prevented from being broken along corners of the forming
blades 2a, 2b at the opposite end segments 25 in the course of
forming the sheet 10 with the elasticized region 11 by the

20 forming biades 2a, 2b. Toprevent the sheet 10 frombeing broken,
the forming blades 2a, 2b preferably have the round corners at
the opposite end segments 25.

[0035]



parallel one to another. In the lateral zones 27 on both sides 20 of the

m ddl e zone 26, the engagenent depth 4 of the form ng blades 2 gradually
decreases and the width of the high-ratio stretched zones 13 fornmed between
each pair of the adjacent form ng bl ades. 2 also gradually decreases as the
formng blades - 24 - 2 back away fromthe m ddle zone 26. As a result,
the elasticized region 11 nay be forced in the thickness direction of the
sheet 10 to forma triangul ar space 13 which is concave fromthe plane
defined by the sheet 10. In this manner, the 5 projected cross-sectional
shapes and t he Beigegendiite tdepehla whld He ahdr Ma g s tddesey maydbe of
appropriately changed to formthe el asticized region 11 adapted to formthe
space 15 bayifg-Besh (R4 iskapesach AR37Angl @Aenmasuh aed Wliddg equiapreite 50
including the formng device 1 according to the first enbodi nent adapted to

formthe 5O0LIMOUSINCd e s0eal,lBupiti ( NE Bhasdabd &P dnteOl ol dleqnd the

met hod usi'Ag thi's manufacturing equil pnent W e descr
reference to Figs. 14 through 18. Fig. 14 is_15 a.ﬁers ective view of the
manuf act uPFRYC eGSR L 50L Fri R EeyC TRt A1ehRL FoFi hgt ERSHECHYE 15 is a
schematic side view illustrating operation of the form ng device 1, and
Figs. 316 throigh IBaglee di agraderinl |trst ratdsigl diced orephemrollt Hee operati on
of the form ng device 1 in the manufacturing equi pment 2050.
substantially same manner as in the first embodiment (See Figs.
2 through 5). As shown in Fig. 12, the elasticized region 11
formed by the method using the device 1 according to this
embodiment presents an appearance defined Dby the
10 semi-rectangles similar one to another alternately arranged
around the center of similitude.
[0036]
Fig. 13 1s a schematic sectional diagram of the
elasticized region 11 taken along a line XITII-XIII in Fig. 12.
15 Of the elasticized region 11, the middle zone 26 stretched by
the middle segments 24 of the forming blades 2 presents a
corrugated cross-sectional shape comprising a plurality of
high-ratio stretched zones 13 of uniform width arranged in
parallel one to another. In the lateral zones 27 on both sides
20 of the middle zone 26, the engagement depth 4 of the forming
blades 2 gradually decreases and the width of the high-ratio

stretched zones 13 formed between each pair of the adjacent

forming blades 2 also gradually decreases as the forming blades



[ 0038] The manufacturing equi pnmrent 50 has a horizontal base 51 - 25 - from
the base 51 wherein amain shaft 53 horizontally extending between a pair of
t he col ummar supports 52 on which a rotating drum 31 is rotatably nounted.
The rotating drum 31 has a peripheral surface 30 extending in parallel to a
rotational axis Mindicated by an inmaginary line. The sheet 10 indicated by
an imaginary line is guided by the inlgt nip roll pair 54 into contact with
t he peripheral surface 30 and gui ded 'l%y'the outlet nip roll pair 55 to be
noved apart fromthe peripheral surface 30. In Fig. 14, the equipnment 50 is
i lustratéd it sneyoffrem tHee cBiadhar 20uspdt&-s 525 r endid ftrontiihe base
51. [0039] Aplurality of revolving heads 32 are provided at regul ar

i nterval s ednetidizba rafadn ng diymeliordbe irevbevingkieadsd3Recatohe
opposed to the peripheral surface 30 of the rotating drum 15 31. The

revol ving frepds 32.devQl Vg ogether; whth L hed0tat Eng, driums3loarouad the

rotational axis Min the direction indicated by an arrow D in which the
36 are ot FAbFerBUATe S i HotRA RGArt 31 (S8 F BoRgy bePthe
i nternedi ary of
5 projected cross-sectional shapes and the engagement depth 4 of
the forming blades 2 may be appropriately changed to form the
elasticized region 11 adapted to form the space 15 having
desired shapes.
[0037]
10 Amanufacturing equipment 50 including the forming device
1 according to the first embodiment adapted to form the .
continuously fed sheet 10 with the elasticized region 11 and
the method using this manufacturing equipment 50 will be
described with reference to Figs. 14 through 18. Fig. 14 is
15 a perspective view of the manufacturing equipment 50 provided
with the forming device 1, Fig. 15 is a schematic side view
illustrating operation of the forming device 1, and Figs. 16
through 18 are diagrams i1llustrating how to control the
operation of the forming device 1 in the manufacturing equipment
20 50.
[0038]
The manufacturing equipment 50 has a horizontal base 51

and a pair of columnar supports 52 vertically extending upward



20 associ ated spindles 57 (not shown in Fig. 14) extending orthogonally to
the rotational axis M Each of the revolving heads 32 is adapted to sw ng
around the spindle 57 apart fromits position opposed to the peripheral
surface 30 to its -26- conpletely opened position outside the-rotating
.drum 31 under the effect of suitable revolving head driving neans (not
shown) nounted on the spindle 57. The conpl etely opened position of the
revol ving head 32 is set so that the 1%2volving head 32 is 5 free from any
interference with the sheet 10 when the revol Ving head 32 is revol ving

t oget her Jintdm the bagteab il nghadraim 3naiksshagt rsevhbyi nontelddy drxcendgngeans,

the driving neans of prior art such as a servonotor may be used. [0040] 10A

plurality pfefhe gt@gdionRar yhEot&sumAs slipgokFROIS Rt weoaReNeBEa L 9hgt he.
form ng device 1 are nounted on the peripheral surface 30 of the rotating

drum 31 vmder ei n,.various e& nts such.as {,he distal ends 3 of the
respective 1t pﬁ]hgl%l L3k3 %b dm?]ﬁ%t%%t er }beer{%thaéif%}g c#jose- con]i act Tsurface
20 are exposed in each
peripheral surface 30 extending inparallel toarotational axis
5 M indicated by an imaginary line. The sheet 10 indicated by
an imaginary line is guided by the inlet nip roll pair 54 into
contact with the peripheral surface 30 and guided by the outlet
nip roll pair 55 to be moved apart from the peripheral surface
30. In Fig. 14, the equipment 50 is illustrated with one of
10 the columnar supports 52 removed from the base 51.
[0039]
A plurality of revolving heads 32 are provided at regular
intervals around the rotating drum 31. The revolving heads 32
can be bpposed to the peripheral surface 30 of the rotating drum
15 31. The revolving heads 32 revolve together with the rotating
drum 31 around the rotational axis M in the direction indicated
by an arrow D in which the sheet 10 is fed. The revolving heads
32 respectively have associated arms 56 are rotatably mounted
on the rotating drum 31 (See Fig. 15) by the intermediary of
20 associated spindles 57 (not shown in Fig. 14) extending
orthogonally to the rotational axis M. Each of the revolving
heads 32 is adapted to swing around the spindle 57 apart from

its position opposed to the peripheral surface 30 to its



15 of the stationery nolds 5. In association with the stationery nolds 5, a
plurality of the novable nolds 6 are nounted on the respective revol ving
heads 32 so that each of these novable nolds 6 may swing to its position
opposed to the associated stationery nold 5. Both the novable nold 6 and
the stationery 20 nold 5 are simlar to those having been described with
respect to the first enbodinent, i.e., the novenent indicating inmaginary
straight line 8 coincides with the radfal direction of the rotating drum 31
and the novable nold 6 may be brought -27- into contact with the
st ati oner yonpletsly o ®OoEhE 10D P1ES e ihadest2t brg @B apieeol d 6
with the form ng blades 2 of the stationery mold 5. [0041] 5SEach of the
revol vi ng theaglisf &2 bs Qrimddedrwirdbvimd head driving means (not shown)

mounted on the spindle 57. The completely opened position of

the revolving head 32 is set so that the revolving head 32 is

5 free from any interference with the sheet 10 when the revolving

head 32 is revolving together with the rotating drum 31. As

the revolving head driving means, the driving means of prior

art such as a servomotor may be used.

[0040]

10 A plurality of the stationery molds 5 as the important
componéntscﬁftheformingdevice]_arenmuntedmn1theperipheral
surface 30 of the rotating drum 31 wherein various elements such
as the distal ends 3 of the respective forming blades 2 and the
outer peripheral close-contact surface 20 are exposed in each

15 of the stationery molds 5. In association with the stationery
molds 5, a plurality of the movable molds 6 are mounted on the
respective revolving heads 32 so that each of these movable
molds 6 may swing to its position opposed to the associated
stationery mold 5. Both the movable mold 6 and the stationery

20 mold 5 are similar to those having been described with respect
to the first embodiment, 1.e., the movement indicating

imaginary straight line 8 coincides with the radial direction

of the rotating drum 31 and the movable mold 6 may be brought



driving neans 34 adapted to reciprocate the novable nold 6 al ong the
nmovenent indicating inmaginary straight line 8 and thereby to engage the
form ng blades 2 of the novable nold 6 with the form ng bl ades 2 of the
associ ated stationery nold 5. As the 10 nold driving neans 34, a suitable
actuator of prior art such as a servonotor or a hydraulic cylinder may be
used. It is possible to dispose the novable nold 6 on the peri pheral
surface 30 of the rotating drum 31 and’to di spose the stationery nold 5 on
the revolving head 32 so that the stationery nold 5 nay 15 be reciprocated
by the nolidtdr conhgcoeartsh 3he FO08Y2Pndhe nalldet no prngdde paer L&dmamg t he
outlet nip roll pair 55 are respectively di sposed on the upstream side and

the downstyigamssh der apeviheyRshd MotlRes difecthoned My ehatibs sheetnk0 10 is
fed. Both the inlet nip roll pair 54 and the outlet nip roll pair 55 extend

in parallel %o t he rotg&ignal axis Mand vertically underlie the rotational
axis M TREPSHEEETYO™P guided by the inlet nip roll pair 54 into contact
with the -98 - stationery nold 5 nounted on the peripheral surface 30 of
the rotatil®§4ddum 31 and stretched between each pair of the adjacent distal
ends 3 of the formng blades 2 as the form ng bl ades 2 of the stationery
nol d 55and t he mavabbé mhkdrévedtrengnheagagepent provided with mold

dri{fing means 34 adapted to reciprocate the movable mold 6 along
the movement indicating imaginary straight line 8 and thereby
to engage the forming blades 2 of the movable mold 6 with the
forming blades 2 of the associated stationery mold 5. As the
10 mold driving means 34, a suitable actuator of prior art such
as a servomotor or a hydraulic cylinder may be used. It is
possible to dispose the movable mold 6 on the peripheral surface
30 of the rotating drum 31 and to dispose the stationery mold
5 on the revolving head 32 so that the stationery mold 5 may
15 be reciprocated by the mold driving means 34.
[0042]
The inlet nip roll pair 54 and the outlet nip roll pair
55 are respectively disposed on the upstream side and the
downstream side as viewed in the direction in which the sheet
20 10 is fed. Both the inlet nip roll pair 54 and the outlet nip
roll pair 55 extend in parallel to the rotational axis M and
vertically underlie the rotational axis M. The sheet 10 is

guided by the inlet nip roll pair 54 into contact with the



5 in the course of counterclockw se rotation of the drum 31 as viewed in
drawi ngs and thereby fornmed with the elasticized region 11. Then the sheet
10 is guided by the outlet nip roll pair 55 so as to nove away fromthe
peri pheral surface 30, in other words, fromthe stationery nold 5. 10[ 0043]
The novable nmold 6 of the form ng device 1 nounted on the rotating drum 31
operates under a control as will be discussed on the basis of a position
coordinate systemas illustrated in Fi2§: 16 wherein an optional set of the
stationery nold 5 and 15 the novable nold 6 operatively associated with
each ot heststdphefyomeDd gosicinbrddet i tied pley ibheral ghestaqoizit obf thde
rotating drum 31 to revol ve countercl ockwi se by 360. It should be

appr eci at edrhRahgdetecth ol t o abi-Reefldith ﬁa@%iﬁtd}%‘aéggcéﬂ@ _
engagenent depth of the formng blades 2 as well as control 20 of operation

of the revolving head, drdving_neans and. the | d driwvin n 4 are
carried ogtls%ﬁriaeggﬁt% o?f :ﬁbﬁet ffjﬁ%%n%ﬁ%\/\% ©8 1;2[ 662%6 Or\}mnﬁrigggggg(ﬁ%a?ent from
Figs . 17 and 18, at the O position, -29- the set of the nolds 5, 6 are
conpletel@fGﬁﬁééaaéh@n@ﬁYé@@éé@#@%ﬁh&ﬁﬁWﬂhﬁeW?kﬁ56¥Wfﬁﬁﬂﬁpaﬂégm?nFs set to
a target value, i.e., the depth desired to stretch the sheet 10. In the
cour se5of imevhkveagrie ont Gbypnsirdlorkivdwer do98t pasidi ame tdrammdldadri ving 5
means 34 nulls the engagenent depth fromthe target value so as to rel ease

the movableg el ;6 and.Jubsequanihi Lhe reykyi Rgrheadedenkpgcipags 33
turns the novable nold 6 (the revolving head 32) to its conpletely opened

position. The reyol vi head 32 shquld be ¢ | et 0 ed hefore. the
revolvingrﬁgé8n3¥?10tﬂ%?h$ﬁ§ A %%%3#}&ﬁ %Pl§%$éﬁ‘ghé‘%ﬁ?ﬂ?ﬁ“ﬁppr?gil pai r
55 is disposed (See Fig. 16) in order to prevent the revolvin% head 32 from
interferi dgiWi Ph $heasHeemoye. ajap4BIomTHdesper aphetrl IS 36/ r &Vol ve

further beyond 180 15 position, passes the position of the inlet nip rol
pair 54 (%&®er words, from the stationery mold 5. '

10 [0043]

The movable mold 6 of the forming device 1 mounted on the
rotating drum 31 operates under a control as will be discussed
on the basis of a position coordinate system as illustrated in
Fig. 16 wherein an optional set of the stationery mold 5 and

15 the movable mold 6 operatively associated with each other start
from 0° position defined by the highest point of the rotating
drum 31 to revolve counterclockwise by 360°. It should be
appreciated that detection of the rotating drum's position and
the engagement depth of the forming blades 2 as well as control

20 of operation of the revolving'head driving means 33 and the mold
driving means 34 are carried out by a control unit (not shown) .
[0044]

As will be apparent from Figs. 17 and 18, at the 0°position,



Fig. 16) and the sheet 10 cones in contact with the peripheral surface 30
of the rotating drum 31. Thereupon operation to close the novable nold 6 is
initiated and, after the set of the nolds 5, 6 has passed 270 position, the
nmovable nold 6 is 20 conpletely closed with the sheet 10 cl anped between
the nolds 5, 6. Then the nold driving nmeans 34 is initiated so that the
formng blades 2 of the novable nold 6 maybe engaged with the form ng

bl ades 2 of the stationery nold 5 by tHe desired amount - 30 - of
engagenent which is the target value (i.e., engagenent depth 4) at 360

posi tion, tiheeset ofodia mondsAs deger ¢ el etirovierloted endagenraagdapih of the
formng blades 2 is preferably adjusted to attain the maxi numvalue at 0

position td@epawobd tineesdmaid e bl apbenonmenaeotosgi Mg POssBl yioscurring
bet ween each pair of the adjacent formng blades 2 of the stationery nold 5

and the myyablse il §o0; L8088l NG GYGhe A%02S:peen deser Lagd abgye maybe

repeated to

revolving from 0° position toward 90° position, the mold driving
5 means 34 nulls the engagement depth from the target Value S0
as to release the movable mold 6 and subsequently the revolving
head driving meahs 33 turns the movable mold 6 (the revolving
head 32) to its completely opened position. The revolving head
32 should be completely opened before the revolving head 32
10 attains a position at which the outlet nip roll pair 55 is
disposed (See Fig. 16) in order to prevent the revolving head
32 from interfering with the sheet 10.
[0045]
The set of the molds 5, 6 revolve further beyond 180°
15 position, passes the position of the inlet nip roll pair 54 (See
Fig. 16) and the sheet 10 comes in contact with the peripheral
surface 30 of the rotating drum 31. Thereupon operation to
close the movable mold 6 is initiated and, after the set of the
molds 5, 6 has passed 270° position, the movable mold 6 is
20 compietely closed with the sheet 10 clamped between the molds
5, 6. Then the mold driving means 34 is initiated so that the
forming blades 2 of the movable mold 6 may be engaged with the

forming blades 2 of the stationery mold 5 by the desired amount



10 produce, in continuous fashion, the sheet fornmed with the el asticized
regions 11 by using the manufacturing equi pnent 50. It should be noted here
that the positions occupied by the set of the stationery nold 5 and the
nmovable nold 6 in the position coordi nate system have exenpl arily descri bed
and not limted 15 thereto. -31- CLAIMS [1]A nethod for formng a

t hernopl astic pol yner sheet for a disposable diaper at a distance from an
outer 5 peripheral edge thereof with -afi-el asticized region adapted to be
extensi bl e and contractible in a thickness direction of said sheet using

st at i oner ywinehdageidemowablcad holtdectargdtavihge a pleur, a¢iagogeferftodsihl bl ades,
wherei n each of opposed surfaces of said novable and 10 stationery nol ds
has an outgr zpeyd Phessl c 18gi ne eXtRIHANG :@HOUNTs JelsReH BBAI AL W Chndi st al
ends of said form ng blades are arranged and a central region surrounded by

and 15081 QAR G aT o b e R AR eoa T S TR R g B S

with another but not to cone in contact one with another; said nmethod is
char act er iZeatFalRHae M8l GO ebriprPeestigpiostepl bundgeisakéirng sai d
sheet between said

5 phenomenon of seizing possibly occurring between each pair of

the adjacent forming blades 2 of the stationery mold 5 and the
movable mold.6.
[0046]
The cycle as has been described above may be repeated to
10  produce, in continuous fashion, the sheet formed with the
elasticized regions 11 by using the manufacturing equipment 50.
It should be noted here that the positions occupied by the set
of the stationery mold 5 and the movable mold 6 in the position
coordinate system have exemplarily described and not limited

15 thereto.



stationery nold and sai d novabl e nol d; a step of pressing said sheet
inits thickness direction between said stationery nold and sai d novabl e
nold in said outer peripheral region and/or central 25 region, and a step
of stretching said sheet wherein said form ng bl ades of said stationery
nmol d and said novable nold are brought into engagenent with one another to
stretch said sheet between distal endgjof each pair of 30 the adjacent
form ng bl ades to have projected cross- sectional shapes on said sheet
defined by simlar curved |ines apd/or, siglsar flexural |ines arranged
around a -32- center of simlitude and extending in said thickness
direction of said sheet fromsaid stationery nold and said novable nold. 5

[2] The forTH?g Wftﬂgghgﬁcgégi%%rhgng'%iTH%rd@ETé?H}c polymer sheet
for a disposable diaper at a distance from an outer
5 peripheral edge thereof with an elasticized region
adapted to be extensible and contractible in a thickness
direction of said sheet using stationery mold and movable
mold each having a plurality of forming blades, wherein
each of opposed surfaces of said movable and
10 stationery molds has an outer peripheral region extending
around a region in which distal ends of said forming
blades are arranged and a central region surrounded by
said region in which said distal ends of said forming
blades are arranged, and
15 said plurality of forming blades are configured to
be engaged one with another but not to come in contact

one with another;

said method 1is <characterized 1in that: said method
comprises:
20 a step of introducing said sheet between said

stationery mold and said movable mold;

a step of pressing said sheet in its thickness
direction between said stationery mold and said movable
mold in said outer peripheral region and/or central

25 region, and

a step of stretching said sheet wherein said
forming blades of said stationery mold and said movable
mold are brought into engagement with one another to
stretch said sheet between distal ends of each pair of

30 the adjacent forming blades to have projected cross-
sectional shapes on said sheet defined by similar curved

lines and/or similar flexural lines arranged around a



in said step of stretching said sheet, said form ng bl ades are nai ntai ned
in engaged state for a predeterm ned period. 10 [3] The form ng net hod
according to Claim2, wherein, in said step of stretching said sheet, said
form ng bl ades are nmaintained in engaged state for a predeterm ned period
at a tenperature |lower than a fusion point of said thernoplastic polyner
sheet but higher than 15 an anbient tepperature. [4] The form ng nethod
accordi ng to any one of Clainms 1 through 3, wherein there is provided a

parti al Qéﬁf‘ftyo‘&*“ E‘m'i‘l?%&g? G;Ino?”%%%%‘?i%% 180%%0%&%@@@% when

20 said plura ormn es areé engaged one w [ 5]

Ther nopl asdimeqam)imbfsrmid f eheed wirtdn saaddelﬁsimmmq/ regian dnd t he
form ng net hod according to any 25 one of Clainms 1 through 4, wherein said
t her mopl ast3td govARNS Sivdét conprises at |east one of thernoplastic polymer
films and thernopl astic polynmer fibrous nonwoven fabrics. 30

[ 6] Ther mopl asti ¢ pol yner sheet according to Caimb5, wherein at |east one
of said fil#k arthesafdrmomyowenhpdbericesridéngl dsti€laim33,- wherein,

in said step of stretching said sheet, said forming
blades are maintained in engaged state for a

predetermined period.

10 [3] The forming method according to Claim 2, wherein,
in said step of stretching said sheet, said forming
blades are maintained in engaged state for a
predetermined period at a temperature lower than a fusion
point of said thermoplastic polymer sheet but higher than

15 an ambient temperature.

[4] The forming method according to any one of Claims 1
through 3, wherein there is provided a partial region in
which a depth of engagement is continuously changed when
20 said plurality of forming blades are engaged one with

another.

[5] Thermoplastic polymer sheet formed with said
elasticized region by the forming method according to any
25 one of Claims 1 through 4, wherein said thermoplastic
polymer sheet comprises at least one of thermoplastic
polymer films and thermoplastic polymer fibrous nonwoven

fabrics.

30 [6] Thermoplastic polymer sheet according to Claim 5,
wherein at least one of said films and said nonwoven

fabrics is elastic.



[ 7] Thernopl asti c pol yner sheet according to Claim5 or 6, wherein said
t hernopl asti c pol yner sheet conprises a | am nated sheet consisting of two

or nore types of said 5 filns and said nonwoven fabrics, respectively.

-33-

[7] Thermoplastic polymer sheet according to Claim 5 or

6,

wherein said thermoplastic polymer sheet comprises a
laminated sheet consisting of two or more types of said

5 films and said nonwoven fabrics, respectively.



