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SPECI FI CATI1 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 nmethod for formng thernoplastic polyner
sheets with elasticized regions adapted 10 to be
extensi ble and contractible in their thickness
directions and to the shee*s manuf actured by this

met hod. RELATED ART [0002] " JP2000- 342625A di scl oses
a liquid-pervious_inner_sheet 15 for a

bodi | yf I ui d- absor Befit “aft ¥ cf e“wihet ef i’ thhe sheet is
formed at a desired part with an el asticized region
adapted to be extensible and contractible vertically
with respect to the plane defined by the sheet. This
el ast i cizmehrs egironrdradesf igvekT oW IaHp Erarircy zab
gathers in the formof regression |ines 20 extending

froma pggj | WAl eeNtEAls 28R80D
Accordingﬁ%o t:% |sgﬁ%sure of JP2000- 342625A,

undesirabl efine gathers would not be fornmed in the
el asticized region and therefore wearers woul d not

experience any feeling of -7
TECHNICAL FIELD

[0001]

The present invention relates to a method for forming
thermoplastic polymer sheets with elasticized regiong adapted
to be extensible and contractible in their thickness directions
and to the sheets manufactured by this method.

RELATED ART
[0002]

JP2000~342625A digcleses a liquid-pervious inner sheet
for a bodily fluid-absorbent article wherein the sheet ig 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
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
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inconpatibility. In addition, this sheet may be
advant ageously used for disposabl e diaper since a
concave space adapted to receive and retain feces is
fornmed by the elasticized region. 5 PATENT DOCUMENT
1: JP2000- 342625A DI SCLOSURE OF THE | NVENTI ON PROBLEM
TO BE SOLVED BY THE | NVENTI ON [0003] The el asticized
regi on disclosed in JP2000- 342625A may 10 be obt ai ned
by subjecting the sheet to gear-processing. However,
~ deep-draw wor k using gear-process may be acconpani ed
INGOPRASAEBLERE - such 48 s tPéHLseiE%ﬁﬁ phigifsienof@dnd P&
sheet breakage due to interference between gears. In
adwieewagkEosyth ugrdlibensi sndsaisleadpripatigpalceobjcectcanfe space
the present invention to 15 provide a nethod for

ad@ NG sheet seWdd rekashi ad zad: Eegi:ens1 badaR!t 0401 8ezed
extensi bl e and contractible in thickness directions

ITofj_othe sheets w thout the foregoing problenms, on one
®¥and, and the sheet manufact ured by this nmethod, on
t he other hand. 20 MEASURE TO SOLVE THE PROBLEM

PHIGHGAPOFREEYR) éct $8¢°9 it above is achi eved,

according to the present invention, by a nmethod for
DIFSGILIBISAIE Ea OF h 81D pINASITE ON

PROBLEM TO BE SOLVED BY THE INVENTION
[0003]

The elasticized region disclosed in JP2000-342625A may
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
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.

MEASURE TO SOLVE THE PROBLEM
[0004]
The object set forth above ig achieved, according to the

present invention, by a method for forming a thermoplastic
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pol ynmer sheet at a distance from an outer periphera
edge thereof with an el asticized region adapted to be
extensi ble and contractible in a thickness direction
of the sheet using stationery nold and novabl e nold
each having a plurality of 5 form ng bl ades, wherein
the nmethod is characterized in that the plurality of
form ng bl ades are configured so as to have projected
cross-sectional shapes on fhé sheet defined by
simlar curved lines and/or simlar flexural |ines
podpigRgediesdr otind® adé BREBFE of T8Miah (Ut arkF T P sk En =dge
in the thickness 10 direction of the sheet fromthe
tihstratdfonetly anok taande t hed negdbineadapt € o s skdepeible and
engaged one with another but not to conme in contact
cPNe-aWti1anofhes, randihkesmeihad-iconprésesna Heetofusing
i ntroduci ng the sheet between the stationery nold and
t he novab| t f LN e formn -
S5 aqseeyr e 1t PP BnE $8ad ahatr ke et Bl oF
into engg&enent with one another to stretch the sheet

T Batiiseh 398t alvEhEs ToF LR AE 08l 18 SRR S4diFaCeht Fhat the

form ng bl ades. [0005] The term "curved |ines and/or
plfidmexurtal ¢f néstmiusedbhedesn ar2) eholl ¢hbed upderst dod have
to include closed curved |lines and/or flexural |ines

prd i@ ted WVEEs | dnesi andl ognkhexural thaeshbavi nfined by
neither origins nor end points) and partially devoid

Eﬂ%ﬁ@%@?c?#%gﬁféﬁ%%%ﬁ%g%v%§u%ﬁhih59e§lEQHEXlekhggsarranged
around a center of similitude and to extend in the thickness
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 wold and the
movable meld and a step of bring the forming blades of the
stationery mold and the movable mold intc 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
should be understood to include closed curved lines and/ocr
flexural lines (i.e., curved linesg and/or flexural lines having

neither origing nor end points) and partially devoid curved

lines and/or flexural lines {curved lineg and/or flexural lines
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-4- having origins and end points). [0006] For the
form ng nethod according to the present invention,
the form ng bl ades are preferably maintained in
engaged state 5 for a predeterm ned peri od.
Al ternatively, the formng bl ades are preferably
mai nt ai ned i n engaged state for a predeterm ned
period at a tenperature |ower than a fusion point of
the thernoplastic polyner'%heet but hi gher than an
anbient tenperature (JIS K 6900, 15 to 35C). After
havhedspepIsrs 19ninerddeei igSt he sheet, the sheet is
preferably clanped in its thickness direction between
[obhe)stationery nold and the novable nold in an outer
peri pheral region extending around a region in which

thngkﬁﬁﬁJfSPﬁﬁnQ%wﬁ@&xﬁQE@bﬁﬁlﬁﬁ%Qﬁ@h@%ﬁe%%ﬁ@ﬂﬁ%%ntlon

d/ or a central reglon surroun e reglon in
5 di st al end fornln l.

T FoHE Mot 2o Thefte LaR-PbE TonHel Wi A acBdrerd Scate
region in which a depth of engagenent is cantinuously
fograpgedorReniacpiRralcdy S tesPAitAgepladeye dpgming blades

engaged one with another. [0007] 20 As the
areherabptast v aspoltyieedsheendagdiestataetbhby phedetermined
nmet hod according to the present invention, at |east

pe@Reofa e theromplastiice PObYERT thidim anguthernpphast i the

pol ymer fi brous
thermoplastic polymer sheet but higher than an ambient
temperature (JIS K 6900, 15 to 35°C). After the step of
introducing the sheet, the sheet 1lg 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 digtal ends of the forming blades are arranged
and/or a central region surrounded by the region in which the
digtal ends of the forming blades. FPFurthermore, the sheet can
be formed with a partial region in which a depth of engagement
is continucusly changed when a plurality of forming blades are
engaged one with another.
[0007]

As the thermoplastic polymer sheet to be formed by the

method according to the present invention, at least one of

thermoplastic polymer film and thermoplastic polymer fibrous

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

are -5- sonetines distinguished fromeach other on the

basis of thickness, filmand sheet will not be

di stingui shed on the basis of thickness so far as the

present invention concerns and the term"sheet"-is

i nclusive of both filmand nonwoven fabric. 5

According to the present inyention, both filnms and

nonwoven fabrics having elasSticity may be used. The

t her nopl astic pol yner sheet may conprise a | am nated
sogrédinegorfsh st vthadwirep @@%t%%%fofonrit‘rfh% &pg-s of

nonwoven fabrics, respectively. EFFECT OF THE
thliNVENEEON 100 R0A608]e<thei it trivddbaccatdingg itaethen the basis

present invention utilizes engagenent of a plurality

ofothiokALBg bl ades senenw the a0ot hefverlid diPEBhaBrns and the
el asticized region and therefore the inventive nethod

i.s f.r from.the i 2rferen e n e I .
e TG 157 e UGagenent SRt oot ERe Farm iy feric.
bl ades may be adjusted to stretch the sheet w thout

ACKOAKIRG tRe t8ReBESSEDO0OTVFRELIPBr nPRGRbF 4B FRY Beiwoven
mai nt ai ned in engaged state for a predeterm ned

Eaperiiced hendery helbd s inigc Oy noay heat ivsgd.o 26 f beetieptestic
the elasticized region to be fornmed. The sheet nay be

pohaRedhtft inf=S, thhekAesss diangelited HeEwealbradi QUlief of two

or more types of films and nonwoven fabricsg, respectively.

EFFPECT OF THE INVENTION

[6008]

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
is free from the interference between the gears. In addition,
the engagement depth of the forming blades may be adjusted to
stretch the sheet without braking the sheet.

[0009]

The forming blades may be maintained in engaged state for
a predetermined period under heating or not heating to
facilitate the elagticized region to be formed. The sheet may
be clamped in its thickness direction between an outer

peripheral region extending arcund a region in which the distal

ends of the forming blades are arranged and/or between a central
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peri pheral region extending 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 formng blades are
arranged to prevent the sheet from being dragged
bet ween each pair of the adjacent form ng bl ades when
the form ng blades are enggged one with another. 5
[0010] There may be provided a partial region in which
the engagenent depth continuously changes to adjust a
regR&pes VIprey ey tahet Fed BPasty iy @aSFééueaﬁi%E iy hengerming
el asticized region is stretched in the thickness
bldidesctirenaotatbedsheepreWaen the 40eptofectedeing dragged
cross-sectional shapes of a plurality of the formng

belkhades e‘éé%ht %1&*@% ahe bagaaaﬁu gdnidev e ddosatn the

curved |ines has preV|ous y described, the
PRIl 0819108, 908 g, e o

Sha||OMItO avoi d sheet breakage occurring in the 15
[OPi€ilni ty of these origins and end points. BRI EF
DESCRI PTI ON OF THE DRAW NGS [OOlQ] [FIG: 1] .
Per speeteveayi éwe stiowhipd &oparhgadeviegecas int wisich the
opened. 20 [FIG 2] Schematic diagramillustrating a
ersteRmehtl Nd@AUCiRGt inuously changes to adjust a shape
presented by the elasticized region when the elasticized region
is stretched in the thickness direction of the sheet. When the
projected crogss-gectional shapes of a plurality of the forming
blades on the sheet are the partially devoid closed curved lines
as has previousgly described, the engagement depths at the
origing and the end points of such shape may be adjusted to be
relatively shallow to avoid sheet breakage occurring in the
vicinity of these origins and end points.
BRIEF DESCRIPTICN OF THE DRAWINGS
[oo10]
[FIG. 1] Perspective view showing a forming device as it is
opened.
[FIG. 2] Schematic diagram illustrating a step of introducing
a sheet between a statiocnary mold and a movable mold.

[FIG. 3] Schematic diagram illustratinga step of clamping the

sheet between a pair of outer peripheral frames.
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a sheet between a stationary nold and a novabl e nol d.
[FIG 3] Schematic diagramillustrating a step of

cl anpi ng the sheet between a pair of outer peripheral
franmes. -7- [FIG 4] Schematic diagramillustrating a
step of formng the sheet with an el asticized 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 diagramillustrating a

[FdCos$isebrhonar o shisse of 1t hEs5RaEinY Gt FEAPWT AoFRény the

el asticized region. [FIG 8] D agramexenplarily
shddtustirtat bag eprej-ect.edd 18gtross-secti onal shapes of
form ng blades. [FIG 9] Perspective view of the

[s8tat @qne!athab@lbndmgrgﬁvwﬁus@%@frg;] ng d:0:20$ee0Rd 4 in
rrbodl ment of the invéention. [FIG Sectional view

,ial X I|ne X-Xin Fig. 9. [FIG 11] Schematic
nd| gLragl% PG tratlng a manner in which the 15 form ng
bl ades used for the nmethod accordi nglﬁto t he second of
(e ifdveRErsR=GFAVBNGEGEY Bhe Wit h SAR6ChefOTTHI GWiEd the
Per spective view of the sheet for the nethod using
e M=l ideviece ragdondi ng to the second enbodi nent of the
invention. [FIG 13] Schematic diagramillustrating a
[IefpssrseetheRadbic diagram illustrating a cross-sectional
shape of the sheet formed with the elasticized region.
[FIG. 8] Diagram exemplarily illustrating projected
crogs-gsectional shapes of forming blades.
[FIG. 9] Perspective viewof the staticonery mold in the device
acceording 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
forming blades used for the methed according to the second of
the invention are engaged one with another.
[FIG. 12] Persgpective 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-secticnal
shape of the elasticized region formed in the sheet by the method
using the device according to the sgecond embodiment of the

invention.

[FIG. 14] Perspective wview of a manufacturing equipment
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20 shape of the elasticized region fornmed in the sheet
by the nethod using the device according to the
second enbodi ment of the invention. [FIG 14]
Per spective view of a manufacturing equi pnent - 8-
provided with the form ng device. [FIG 15] Schematic
diagramillustrating operation of the manufacturing
equi pnrent. [FIG 16] Schenmatic di agram how to contro
the operation of the 5 manéfacturing equipnent. [FIG
17] Schematic di agram how to control the operation of
prové defamatictbei Agreguipdenice[ FI G 18] Schematic
di agram how to control the operation of the
[Franufiagt pehega eqyi ETRRtraml 0L 1 DENTH GAT! 6P ktion of the
REFERENCE NUMERALS USED | N THE DRAW NGS [0012] 2
man%&%b@%rQE ggﬁﬁghéhgl end of formng blade 4

engagenent de stationary mold 6 novable nold
EFﬂFﬁ%EEEg ggg#g%kﬁﬁgﬁﬁgﬁglna&{céﬁé?&?@&m!éggrationcﬁfthe
manufacturing egquipment.
[FIG. 17] Schematic diagram how to control the operation of the
manufacturing equipment.
[FIG. 18] Schematic diagram how to contrcl the operation of the

manufacturing equipment.

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[0012]

2 forming blade

3 distal end of forming bkblade

4 engagement depth

5 stationary mold

6 movable mold

8 movement indicating imaginary straight line (thickness
direction of sheet)

10 thermoplastic polymer sheet

11 elasticized region

12 outer peripheral edge

DESCRIPTION OF THE BEST MODE FCR WORKING OF THE INVENTION

[0013]
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10 thernopl astic polyner sheet 20 11 el asticized

region 12 outer peripheral edge DESCRI PTION OF THE

BEST MODE FOR WORKI NG OF THE I NVENTION [0013] -9- A

nmet hod of formng a thernoplastic polynmer sheet 10
(referred to hereafter sinply as sheet 10) with an

el asticized region 11 using a formng device 1
according to a first enbodiment of the present

i nvention provided with a pfurality 5 of form ng

bl ades 2 arranged in a pattern of concentric circles

wi | | Rbeegbsdr idbed drarigichaf tidre uiarh asdfiar ancle ey FRigset 10

1 through 5. Fig. 1 is a perspective view show ng the
(re@emrag tdeHaeakrdmsithslopanetestal @) andiFeg. ePadiSi@ized
sectional view taken along a line II-Il in Fig. 1,

' a i gn a ~ | ir
<eSOML09 PuPLA ORI St T at) T 6 v

ok SR8, e, G5 1 92t L G380, 106 B3l hORE Yo <y

plurality of the form ng blades 2 which are 15
ofaf panged Hlndsat ® enrasioacbhBenbatéesinref epncentric circles
respectively. In other words, these form ng bl ades 2
widrnebardeangeathesiohd hainef oss wisect e daatnshapesidgheneohrough
projected on the sheet 10 descri be
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 movakle
mold 6 opposed to each other.
[0014]

Az shown by Fig. 1, the forming device 1 generally
comprises the stationery wmold 5 and the movable mold € both
provided with a plurality of the forming blades 2 which are
arranged in pattern of concentric circles, respectively. In
other words, thege 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 pailr of outer
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
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cl osed curves, respectively. In addition to these
formng blades 2, the form ng device 1 includes a
pair of outer 20 peripheral franes 21 and a pair of
central franes 23. Wien the formng device 1 is
operated, the novable nold 6 is opposed to the
stationery nold 5 and noved by an actuator (not shown)
along a novenent indicating imginary straight line 8
closer to or 10- apart from’t he stationery nold 5, as
will be appreciated from _Fig. 2. In_the course,of
appgEnt AT e SHoVE IR Y ﬁl@#éag i if indgPRafYPEETr AR gt From
line 8 coincides with a thickness direction of the
Figheet. 10n 5h0@18]rsas ofi ot rapparentmévom Al gin@jcating
the formng blades 2 extend in parallel to the
iRV eRRNt o i Al gat Ngel FRgliitantesShi ahHtnliicRe@edsadrection
vertically nounted on respective pedestals 9, 9
provi ithin the stationery nold S and the novabl e
Ofn&%% %ggggn#ﬁé form ng blades 2 of the stationery nold
5 and the novable nold 6 are so arranged that these
(906°4i ng bl ades 2 may be engaged one with another but
never brought in contact one with another as the
nmovabkewnbldb6 eppapeed EloseFigo Ehetbtafboneny pbirdes 2
6 al ong the novenent indicating inmaginary straight
exlticng 8if Se.rbl 1Engsto3 tard dpvendhst alncEnds i3cof itd@inary
formng blades 2 in both the stationery nold 5 and

st%%gﬁ'i‘EVf‘PﬁS BnBBQ &eﬂﬁ:a&%@ Al8hted on respective pedestals

9, 9 provided within the stationery mold 5 and the movable mcld
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 c¢ontact one with another
ags the movable mold 6 is moved closer to the stationery mold
& along the movement indicating imaginary straight line 8 (See
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
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.

[001l6]
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respectively, orthogonally to the novenent indicating

i magi nary straight line 8. A distance between each

pair of the adjacent formng blades 2 is |arger than

a thickness of the blade 20 2. Such di nmensi oni ng

ensures that the formng blades 2 of the novable nold

6 are snoothly engaged with the form ng bl ades 2 of

the stationery nold 5 without contacting. [0016] The

opposed surfaces 7 of the novabl e nold 6 and the
stationery nold S extending orthogonally to the
noveABfit CPPREEEAEIEE ACREgIn&ty LT AGREIS e lsl f Snd the
defined by outer peripheral close-contact surfaces 20

steft ianpanyr nofld ebt anguirariny outteroguerd pher ab  futemesodment
di sposed around a region in which the distal ends 3

m@flcw&%n@orlma@qrﬁzgdes%l% gﬂﬁ: ar {:anged ;ged cﬁfl@l@@t Ml outer
cl ose-cont act” surfaces 2 of a pal r of ci rcu ar

er;g&&gal ggzcg%tg?éQﬁﬁ%%%ﬁﬁfkge %23&% %?efgcwgﬁgular
arranged. Wen the form ng blades 10 2 of the novable

OYrSIrd PETARAE Ae ﬁéaﬁﬁﬁg%%&a@@%%@&%ﬂéﬁs@awsa@ﬁym which
nold 5 are not engaged each other, the distal ends 3

thef dilsealf endbng bf ades ﬂbxﬂingﬁbhad@mr@dar@uamaadged and &
beyond the outer peripheral close-contact surfaces 20

ceddatihe] 680l & &t a &l @s@teeREALE oFUS fRGeSo 221 rThE sQUEhtral
perlpheral franmes 21 and 15 the central frames 23 are

%@t 2?. on%&%l 25 WdNid 08" espechi Ve Pedestal §18:99 ends

3 of the forming blades 2 are arranged. When the forming blades
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
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
6 are gpring-biased to move toward the outer peripheral frame
21 and the central frame 23 of the statiocnery mold 5 until these
outer peripheral clogse-contact surface 20 and central

close-~contact surface 22 come in c¢lose contact with those 20,
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[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 centra
frame 23 of the stationery nold 5 until these outer
peri pheral cl ose-contact surface 20 and centra
cl ose-contact surface 22 co in close contact with
those 20, 12 22 of the S%étionery nmol d 5,
respectively. Alternatively, the outer periphera

2% PRI BLARACTREY CENG 8l F¢EpRCDRVREY t héltsraptdisady  the
nold 5 can be spring-biased to nove toward those of

outhe nevablhermd] Efmer Theawndt ehepeenphleialirbranes 24f the
and the 5 central frames 23 of both the stationery

st 2 rdndo1 86 mavahl ep il 16 Lam Be sove Ngnbkidsedoke of
nove toward those of the opposite nolds 6, 5

i vel 0 f eri_ph
ot SRR Ehe STl Y Frane oy S2akeR i pag the
to those exenplarily illustrated and nay be
ceagrdpf rares ¥ el detidd tdepehdt hgehy &K&%P oipd Gfre pgvable

region 11 to be el asticized. For exanple, the outer
mder 6 pher at sfriame 2k seEyt have canceand itdnosshapahd pppgsite
al so possible to elimnate the central franme 23. The
mAuers per,i phepak-ti9egh0se-contact surfaces 20

preferably protrude outward beyond
[0018]

Shapes of the outer peripheral frame 21 and the central
frame 23 are not limited to thoge 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
clogse-contact surfaces 20 preferably protrude cutward beyond
the distal ends 3 of the forming blades 2 to prevent the sheet
10 from being unintentionally dragged intc the gaps defined
between each pailr of the adjacent forming blades 2 engaged with
each other and result in unacceptable forming, as will be
degcribed wmore in detail.

[00129]
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
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the distal ends 3 of the form ng blades 2 to prevent

the sheet 10 from being unintentionally dragged into

the gaps defined between each pair of the adjacent

form ng bl ades 2 engaged with each other and result

I n unacceptable formng, as will be 20 described nore

in detail. [0019] Now a process of formng the sheet

10 with the el asticized reglon 11 when the sheet 10

isinthe formof filmwl1™be described with

reference to Figs. 2 through S. Fig. 2 illustrates a
degrapbsfl iwittodiefrgenRe sHeet1%0- be?( weBrorge 5. Fig. 2

stationery nold S and the novable nold 6, Fig. 3
ilillstistrates saept eff afmtfiadudoigsandw chisng the sheeterd the

between the outer 5 peripheral frames 21, 21 of the

stskabhener yoml g én@ﬁgmimﬁﬂﬂﬁﬂéph%ld”@|dF@g and; Al @stAates
|IIustrates a step of stretchlng the sheet 10 wherein

e farm.nn | ades cone i r
2 fsgre% A ERendHagt 96 G T ROt RaCerASE el AP PutrEr e outex
ig. 5 is a schematic dlagran1lllustrat|n part of
perl@hezallnf D2 en| %y §EF hecHT Bh L TRYTY rﬂstlﬁoﬁga@wéﬁ movable
hereunder is on the assunption that the novable nold
moB.dnoy esndl ong. tdhe liosements andiemtdhgtiveaghnagythe sheet
straight line 8 closer to and apart from the

10StBLLONE LBl Emang 9028s 2okl iﬁ%rﬁé%&n@nt and thereby
i ntroduction, the sheet 10 is introduce

forming the sheet 10 with the elasticized region 11. Fig. 5
is a schewmatic diagram illustrating a part of Fig. 4 in an
enlarged scale. Degcription 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]

In the step of introduction, the sheet 10 is introduced
between the stationery mold 5 and the movable mold 6 as will
be geen in Fig. 2. Upon movement of the movable mold 6 toward
the stationery mold 5, the sheet 10 is firmly clamped between
the cuter peripheral close-contact surfaces 20, 20 of the outer
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
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between the stationery nold 5 and the novable nold 6
as wll 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
peri pheral close-contact surfaces 20, 20 of the outer
20 peripheral franes 21, 21 of the stationery nold 5
and the novable nold 6 in the outer peripheral region
ext endi ng around the regibﬁ"in whi ch the distal ends
3. of the formng blades 2 are arranged, as
10 fpudt bt By 9 gleBlarAngonk ddifefdeetthersRéepoggnal to
10 is withheld fromdisplacing in the direction
ther tbogoral: toditheingvemeginandi satanghit nhgnaas yand it is
straight line 8 and it is ensured that the sheet 10

ersSirker ABM: ithed speedet @rid mregnRar {ih e prvdkRet-R€ned portion
el asticized region 11. 5 [0021] Further novenent o

.t he vahl ml, . e forming blades 2 to
W%é%ngggn%gﬁggggggﬁ %ggﬁﬁﬁu%?fated by Fig. 4. Wen the

form ng bl ades 2 are engaged each other, the sheet 10
[GO22Ic| anped between the outer peripheral close-contact

surfaces 20, 10 20 and between the centra

cl os@ucoheactowmndraces 2% m@abidancld épresses él@nforming

thereby withheld fromdisplacing in the direction

bleldeRogonalcdn@ tReenByesmatc indkcaticRgatBObPar)y. 4. When
straight line 8. Consequently, the sheet 10 woul d not

th%g?%ggﬁkgg%gggg%Lyo?P%he e%gg%¥ﬁp%ﬁgﬁﬁyd%khn%ﬂeet 10 is
clamped between the outer peripheral close~contact surfaces 20,
20 and between the central close-contact surfaces 22, 22 under
a pressure and thereby withheld fromdisgplacing in the direction
orthogonal to the movement indicating imaginary straight line
8. Congequently, the sheet 10 would not be unintentionally
dragged into the gap defined between each pair of the adjacent
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
ratio-stretched zoneg 14. In this way, the elasticized region
11 is formed.

[0022]

The forming blades 2 are preferably maintained in engaged
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15 formng blades 2 as the form ng blades 2 cone in

engagenment one wth another. Specifically, the sheet

10 is stretched between each pair of the adjacent

distal ends 3 of the form ng blades 2 as

schematically illustrated in an enlarged scal e by Fig.

5, alternately creating high ratio-stretched zones 13

and low 20 ratio-stretched zones 14. In this way, the

el asticized region 11 is fiormed. [0022] The forning

bl ades 2 are preferably naintained_in engaged -15- _
stafat oFor gigRPeRepéPPod. THRePPEFPdAtPOrvinki e h-ithetorming

formng blades 2 should be naintained in engaged
blstiake Pawiheldappeoprd atted ynskt idepenchiggd ostarte may be

observed configuration of the elasticized region 11

apﬂ&bﬁglé§e@§kﬂﬂ:&Qﬁgﬁglngnﬁ1gﬁﬁﬁﬁé@%@@d@g§§ff@@%éﬂﬁkﬂb%f the

mai ntai ned” i n engaged state for a given period at a

R EP R bt YHRr ot TRl SRR ha ah B gpy blades
tenperature to faC|I|tate t he elast|C|zed region 11

2 mgybeef B R 1St hit et Etdrd dte f@§u§l99V?ﬁ-EeFéﬁ@eat &
of tenperature |lower than the fusing point 10 of the

tetnberaophas tiogepoltyrer sbyf 20t BOG@nof nelye behermoplastic
appropriately sel ected taking account of on a thernal

podef@imat ORi biesper i g ehudikett henpephast-bCrpOFYPEl i tate

such as a deflection tenperature under load (JIS K
thelg%a%k glzed 9&glon 11 to be formed. Such temperature is
usually in a range of temperature lower than the fusing point
of the thermoplastic polymer by 20 to 30°C and may be
appropriately selected taking account of on a thermal
deformation temperature cof 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 cbsexrved
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-gsectional shape thereof is schematically illustrated
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

igs obtained as will be geen in Figs. 6 and 7. In the elasticized
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softening tenperature (JIS K 7206) and dependi ng on an
observed 15 configuration of the elasticized region 11
being forned. [0023] The sheet 10 forned with the
el asticized 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. Wth this enbodi nent of the
i nventive device, the sheet® 10 fornmed with the
el asticized region 11 conprising a plurality of mavg
rega@u ati oS R Eitfed R Llarcapeent i ke phiterd ongscrests of
obtained as will be seen in Figs. 6 and 7. In the
thel astipeczeéde LBvy nedubatidnsrespeddfirecdnoul die zomess 14
extendi ng along crests of the respective wavy

stHRduhall 9?31:1% ez defdined Ry st he @@@%rlﬁ‘inchtﬂl%ﬁ‘é@eg BY the
the dista at the

ends 3 of the form ng bl ades

rel ativel | ow stretch.ratio.while respectiv .

e TRt R Ed P B S SRR b ke zonee
respective wavy undul ations are defined by the zones

exf§ﬂ§ﬂﬁét%h@%gkﬁﬁQﬂﬁﬁwO@aéﬁepﬁ$$P%ﬁt%Yﬁaw%¥ﬁ Hodnt 28iieng| are
ends 3 of the formng blades 2 at the relatively high

destimetic foyr afhieo.zoeaMllld dterapierderie fwegm Fagrh hatheof the
zones 14 stretched at the relatively |low stretch

adfalie® tad B2 1) earkes penth A gloymt RibCkl addls ont rast rad dhively
them the high ratio-stretched zones 13 are thinner

hit %agt%eggcllz gfva\!ttliroe!t i R'ssvhrﬂ %%egpfgﬁgét Jf%‘o?rpgig. 7, the zones
ortéespondingl’y ‘nore easily

14 stretched at the relatively low stretch ratic 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

deformzble than the zonesg 14.

[0024]

In the elasticized region 11, the high ratio-stretched
zones 13 and the low ratio-stretched zonesg 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.

Conseguentially, the elasgticized region 11 conically deploys

in the thickness dirvection of the sheet 10 so as to form a space
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def ormabl e than the zones 14. [0024] 15 In the
el asticized region 11, the high ratio-stretched zones
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 inits
t hi ckness direction, the respective high
rati o-stretched zones 13 are i medi ately 20 def or ned
in the direction of this folce and the |ow
rati o-stretched zones 14 follow the novenent of the
15z phdsh13s coppseguehtlh afsgpetthde(tdst Pérpedipégren oM the
conically deploys in the thickness direction of the
sheheet 010as@asat anf L, & spateanpimaddnavhy dhiries. When the
concave with respect to the plane defined by the
shReet 1 40.n.a8 Showneh N fiaGt i b iWelih Ayl JRIhRarysl kea for
When the sheét 10 having such el asticized region 11

i f di bl e_di t hi 15 .
O R ey REr Y00 UG FBTATN > BLfGiba” Eher eTh o G625FE2 5
As wi ||l be understood fromthe foregoing description,

fagiersh t4R¥&efisr-m ng met hod using the device 1 according

to this enbodinment, the sheet 10 would not be broken
[adoe=tlhe course of 10 processing since the sheet 10 is

formed with the elasticized region by stretching the

sheetyc1Q:i10 @er aRae Qb oShr eteR £8Li 88regoing description,
with the forming method using the device 1 according to this
empodiment, the sheet 10 would not be broken in the course of
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
methed using the device 1 according to this embodiment makes
it poseible to form the sheet 10 with the elasticized region
11 adapted to define the space 15 without need to attach a
separate member to the sheet 10. Such sheet 10 may be used fox
disposable diapers adapted to retain feces to rationalize
production of the diapers, for example, by decreasing the number
of steps conventionally reguired to make the diaper.
[002s5]

While the method according to the invention has been

degcribed with regpect to the case in which the sheet 10 is in

the formof £ilm, it should be appreciated that nonwoven fabrics
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acceptable for the thernoplastic polynmer. In addition,
the nethod using the device 1 according to this
enbodi ment nmakes it possible to formthe sheet 10
with the elasticized region 15 11 adapted to define
the space 15 without need to attach a separate nenber
to the sheet 10. Such sheet 10 may be used for
di sposabl e di apers adapted to retain feces to
rationalize production of ¥he diapers, for exanple,
by decreasing the nunber of steps conventionally
madeqel Fagriebhakelf e ldingief 1P mRYI2E IR Y d B the sheet
nmet hod according to the invention has been described
100 t Rneaspeet Hood be wase divwhhehwbhenshgeti dd are ubBed as
the formof film it should be appreciated that

H%OBM%A!@&J aprLGs; Jrade « 9f - &,E%E@Héaszdﬁedo%meé fo'rlgeéasz,ly

e al so used as the sheet . When spun bo or

SHa i Tt Lcat Pt ER é'o?%ﬁ%‘égié‘s dagﬁ%?e’ffiaémuseoheat

deforned than the |low ratio-stretched zones 14 because
bostit Pat Weril S Lhet aee id be iy kel & becrekenrahiot heretched

high ratio-stretched zones 13. [0027] In addition to
zcrlee tier nopl astic polyner filns and the thernoplastic

fibrous nonwoven fabrics, it is possible to use 10

[dgdi-fji al ly elastic sheets such as filns of

thernDpIastlc el astonmer or fibrous nonwoven fabrics of

thergop gatklon to the thermoplastic polymer films and the
thermoplastic fibrous nonwoven fabrics, it is possible to use
initially elastic sheets such as films of thermoplastic
elastomer or fibrous nonwoven fabrics of thermoplastic
elastomer as the sheet 10. It is also posggible to use various
types of laminated sheets such as laminated sheets consisting
of inelastic sheets and elastic sheets or laminated sheets
comprising different types of inelastic sheets as the sheet 10.
The thermeoplastic polymer may be selected froma group inciuding
polyclefing, polyesters and polyamides and the thermoplastic
elastomer may be selected from a group including those made of
rpolyurethane- and polyester-based block copolymers.
[0028]
It should ke understood that the high ratic-stretched
zone 13 and the low ratio-stretched zone 14 in the elasticized

region 11 formed accoxrding to the invention are not limited to
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el astomer as the sheet 10. It is also possible to use

various types of |am nated sheets such as | am nated

sheets consisting of inelastic sheets and elastic

sheets or |am nated sheets 15 conprising different

types of inelastic sheets as the sheet 10. The

t hernopl astic polyner may be selected froma group

i ncluding polyolef ins, polyesters and pol yam des and

the thernoplastic elastonmg® may be selected froma

group including those made of pol yuret hane- and .
thpekyesrergbdsed broake Wopot yfeconc2@trdg28 L rrieshold ¥y 8

be understood that the high ratio-stretched zone 13
exafg1bhRe 1,0l 1adi exisdd etrohed szenechd i shihes elfasheciaatting

region 11 fornmed according to the invention are not

Iyt : h 15t

R T e P SR L B i A

cross-sectional ., shapes of the faorm.un bl.ades
MOFEBEAEt ed"Oh Ehe Bl alB*EXE T Y St HBgonaiSy t%o t hetBese

nmovenent indicating imaginary straight Iine 8 These 5
prpfejréctiedccrossseetiPonhl BhHaes COREESPond t b° possible

possi ble patterns of the elasticized region 11 forned
pabyetrhe &t hod cAcearidiingd addien nuentdmomed My eche method

specifically, these possible patterns include a
ac@k%ﬁ@hgfg?QEeSi@%éﬁ%i&ﬁPsﬁﬂnﬁyéﬁ@gifi@&fly?@ﬁk%%qpossible

exur i nes concentrically arranged in point

peJYIELI ¥ 10, 800Ut 2 .ceniel OF SLALALLUOR (L9 Bla Pines
and/or flexural lines concentrically arranged in point symmetry
about a center of similitude (Fig. 8A), a plurality of similar
closed curved lines and/or flexural lines arranged
concentrically and symmetrically about a straight line passing
the center of similitude (Fig. B8B). Furthermore, ithe
elasticized region 11 may present a pattern defined by a
plurality of gimilar closed curved lines and/or flexural lines
surrounding the center of gimilitude which is displaced aside
insofar as these lines do not intergect one with another (Fig.
8C). Additionally, there may be various patterns defined by
a plurality of similar closed but partially devoid curved lines
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
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cl osed curved |ines and/or flexural |ines arranged
concentrically and symmetrically about a straight |ine
passing the center of simlitude (Fig. 8B)
Furthernore, the elasticized region 11 may present a
pattern defined by a 15 plurality of simlar closed
curved lines and/or flexural lines surrounding the
center of simlitude which is displaced aside insofar
as these lines do not interdect one with another (Fig.
8C). Additionally, there may be various patterns

COFef ifedibiyhe P EiuraE iy seresrhrfarond vdedepditthe low-ratio
partially devoid curved Iines 20 surrounding the

s toerttcdredofz cgian |14 ude drizg218D arB@iged M2 Y s Now phesent a
met hod using the device 1 according to a second

peBhad] agmn@% the pﬂﬁf@ﬂ@;{fﬂ %@ﬁﬁa&ﬂh&f&@éﬁ%%kéggtially

region 11 -20- “conpri sing Igh-ratio stretc

zones 13 and. the | owrati stretched zones .14 . .
AR 3 1P r P gt S8 el tFetanroh  paiiand tude will
defined by a plurality of simlar closed but partially
beg S¢sicd 1oGFVEHTT | TR SRt diFdgst-h8 eenpveghofe. Fig. 9 is

simlitude will 5 be described with reference to Figs.
a pelwmrughi 8. viey. o8 ithe astperispecty vieoVd ew aofsetdhein this
stationery nold 5 used in this enbodinent, Fig. 10 is

enfboRRGldrenali ¥i ew tiakans@bongn [iRG XaXenl M hg 2 9:880x - x
Fig. 11 is a schematic diagramillustrating a Tanner

in;ﬂ%%ig?ahnvélgggf qurr:{sng sbclhaecrjn% izc 3{8?91?5919?_%?_%5 Qgt\i\n‘ntgha manner
in which the forming blades 2 are engaged one with ancther when
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 schematically
illustrating a cross section of the elasticized region 11.
[0030]

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 deveid closed curved
line describes a rectangle having its one gide devoid (referred
to hereinafter as semi-rectangle) and a plurality of gimilar
such semi-rectangles surround the center of gimilitude and that
the sheet 10 is used in the form of film.

[0031]

Fig. 9 shows the staticnery mold 5 as an important
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10 the novable nold 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 schematically illustrating a cross section

of the elasticized region 11. [0030] 15 Descri ption

gi ven hereinafter is on the assunption that the

form ng device 1 used for the form ng method has the

forming blades 2 arranged ¥o that each partially

devoid closed curved |ine describes a rectangle .
con@Pnegti 08 Wie foraé ndedor HOE rlef eEXEAPTt BhdlerfePhdrPer by OF

as senmi-rectangle) and a plurality of simlar 20 such
fogentinor ebllangkes? sugmunihbd heieenkter ebmskmetibndéeand the

that the sheet 10 is used in the formof film [0031]

tFEQUR%r%h%WﬁdtgeuEEathﬂnQEXs”thoélﬁ§n§n1én@?ﬁl@@f to the
21- cofnponent of form ng deV|ce 1. Except that a

urali | a i_be S|m
ST an T ésw%%é% GS R e RGeS el P riges wien
enbodi nent is simlar to the stationery nold 5 used
thien ol rf PESEPBRBOd] FBALS anl PrOVieFMTIR15 fiRacodter The
peri pheral frame 21 and the central franme 23. The
maveNdlel enamol de 6ueséd diirn tiiss enbodiment s siimillar te the
the stationery nold 5 except that the outer

st%@ﬁkﬁ@ﬁﬁﬁ%oiﬁ@ﬁgxgépﬁﬂgmm§BﬁeQﬁﬂ&h@be&ﬁ@ﬁ%r&@ &Ffre 21 and
spring-bi ased to nove toward

the central frame 23 are spring-biased to mcove toward the

stationery mold 5 and is net illustrated. The features similar

to those of the first embodiment will not be repetitively

described in details.

[o032]

Aswill be seen in Fig. 10, the distal ends 3 of the forming
blades 2 do not protrude outward beyond the outer peripheral
cloge-contact surface 20 of the outer peripheral frame 21 as
well as beyond the central close-contact surface 22 cof the
central frame 23. It should ke 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
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]
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stationery nolds and is not illustrated. The features

simlar 10 to those of the first enbodi nent will not

be repetitively described in details. [0032] As will

be seen in Fig. 10, the distal ends 3 of the formng

bl ades 2 do not protrude outward beyond the outer

peri pheral 15 close-contact surface 20 of the outer

peri pheral frame 21 as well_ as beyond the centra

cl ose-contact surface 22 of?’the central frame 23. It

shoul d be appreciated that the formng blades 2 of _

t he Braspenery fbl §18 éxrepdcndlpAeparaldcsiond ithéo this

nmovenent indicating imginary straight line 8 and are
enabranged 20 sorastéo the epgagedrad t hrbthe -kerningal shape

bl ades 2 of the novable nold 6 w thout contacting

Wi LRGLRe of 9F m-09; £ - ablie qohd. G
de[oosgfgffbg Eng%g%Egﬁ?h%fﬁ%%%ﬂggﬁg?%gQ%Iades 2 crangles

“[0033) n | 2
o Oee Tt el - SHapES BRTTNEdSby & pEliraid Ly or Theence

partially devoid sem-rectangles is schematically
nurergdtiat EY B§erE g 2 9l id aippgorrECidieibpadeging blades

nuneral 2a represents a solid |ine connecting the
2 BEgranagnbl Ades t12= extt=enicireg-f mohdt Beastiat & baeeycaohandral

and reference nuneral 2b represents a dashed |ine
opcerpeetindst Beafohplng: hladgsndeting 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
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
one with ancther continuously decreases from the middle segment
24 toward the lateral segments 25. In consequence, the sheet
10 ig 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
forming blades 2a, 2b. Toprevent the gheet 10 from being broken,
the forming blades 2Za, Zb preferably have the round corners at

the opposite end segmenfs 25.

[0035]
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extending fromthe novable nold 6. As will be seen in
Fig. 11, the solid Iine connecting the distal ends 3a
is parallel to the 10 dashed |ine connecting the
distal ends 3b in a mddle segnent 24 when the

form ng bl ades 2a, 2b are engaged with one another.
[0034] In lateral segnents on both sides of the m ddle
segnent 24, a depth 4 at which the formng bl ades 2a,
2b are engaged 15 one withanother continuously
decreases fromthe m ddl e segnent 24 toward the

| at eP&ltvwsegnehnt st5b g redis éqaiefcele e tsiiveery Telpss of
prevented from bei ng broken al ong corners of the

theOFarngngbiadese 2aea2h atvihg oppaSiire rencthlsegrent ss 2mve
in the course of formng the sheet 10 with the

pe@hagt et 788y e Qn Ly dde 1205 £ onangs lades 28y r2beheq
To prevent the sheet 10 from bei ng broken, the

formn | ades 2b pref erabl ve .t he nd :
oet e Gt PO e R b e e ety et so3e of Jgsyesnartive
Bet ween the novable nold 6 and the stationery nold 5
fogpifie Brdishg? dé@ ceom ebBR KAVSTY CLFESF orsH Hy' bl dded: &
2 as have been described above, the sheet 10 is
substpadiedd yamdus tneanehed: ibetwedn reacdmipadimatt tilfee Figs.
adj acent distal ends 3 of the respective 5 form ng

> bhadasn?sto for mbhe ehasticized diR0ELAB skl ciiBed region 11
substantially same manner as in the first enbodi nent

fo&%%% Ekgﬁjmznethod uging the device 1 according to this

embodiment presents an appearance defined by the

semi-rectangles similar one to another alternately arranged

around the center of similitude.

[0036]

Fig. 13 1is a schematic sectional diagram of the
elasticized region 11 taken along a line XIII-XIII in Fig. 12.
Of the elasticized region 11, the middle zone 26 stretched by
the middie 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
of the middle zone 26, the engagement depth 4 of the forming
blades 2 gradually decreases and the width of the high-ratio

gstretched zones 13 formed between each pair of the adjacent

forming blades 2 also gradually decreases as the forming blades
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2 through 5). As shown in Fig. 12, the el asticized
region 11 fornmed by the nethod using the device 1
according to this enbodi nent presents an appearance
defined by the 10 sem -rectangles simlar one to
anot her alternately arranged around the center of
simlitude. [0036] Fig. 13 is a schematic sectiona
di agram of the elast|C|zed reglon 11 taken along a
line XI11-XI1l in Fig. 12."%15 O the el astici zed

reglon 11, the mddle zone 26 stretched by the mddle
2 Jegfeneyaga foon heht ofidng ebl zeies 26predents gesult, the

corrugat ed cross-secti onal shape conprising a
elplstrialized ofégidit gh- matilee Storeteehed ZonesitBnebsudi fottmon
wi dth arranged in parallel one to another. In the

ofl ah@r@_he@@ NeS +&7£ S %pttfh%h%%a a.%O géc& hes mh%lhe §%88ncave
26, the engagenent depth 4 of ormng bl ades

r adual decreases.and t dth f the h-ratio
fr% rq%Chgéa?gn% gi% ?ab dm%é%ﬁ%%h]g%chg Ebggfm?ﬂ%er the
adj acent formng blades 2 al so gradually decreases as
Prtoﬁécft@ﬁﬁﬁ%ﬁ”’%’r Hesiepyl shapgekay o PREPERBERT difiEl 4 of

zone 26. As a result, the elasticized region 11 may
theefbomced hindde 2t hliagfkheSSPEﬂi‘m}_EciétMY afharhedsheefolfl the
to forma triangular space 15 which is concave from

elthe ipliane deljined by ddesheeto10orhnchli sgmRNers theing

5 projected cross-sectional shapes and the engagenent

deg%QEQ éhgges.
[0037]
Amanufacturing equipment 50 including the forming device
1 according te 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
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 illustrating how to control the
operation of the forming device 1 in the manufacturing equipment
50.
[0038]
The manufacturing equipment 50 hag a horizontal base 51

and a pair of columnar supports 52 vertically extending upward
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the form ng bl ades 2 may be appropriately changed to
formthe elasticized region 11 adapted to formthe
space 15 having desired shapes. [0037] 10 A
manuf act uri ng equi pmrent 50 including the form ng
device 1 according to the first enbodi nent adapted to
formthe continuously fed sheet 10 with the
el asticized region 11 and the nmethod using this
manuf act uri ng equi pment 50 3ill be described with
reference to Figs. 14 through 18. Fig. 14 is 15 a _
frpar shye dBisged ¥ ivéig refint Aanaighahaét irl nerégonpaeal Ho-ending
provided wth the formng device 1, Fig. 15 is a
besGhenst iaist d€ vhewoldniust ratopag teper ati eiet thectating
formng device 1, and Figs. 16 through 18 are

dr@'ma%&a@s '%&&@H@H NG-hove&0 controbelPengopenat han iRfs a
formng device 1 in the manufacturing eqU|pnent

peﬁafp?% i R R R L P SR FHERSE

vertically extending upward -25- fromthe base 51

M ghedepied b ansHa9imBrhokiront dhey segeéndf ngndicated by
between a pair of the columar supports 52 on which a

anr ohatingrydrimg 3k geidetiatwblhe douptedip Thel I giadtd Ag into
drum 31 has a peripheral surface 30 extending in

coP@bakl @l cit @1 FOLabhopal AXifSice 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
the columnar suppoerts 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 opposed to the peripheral surface 30 of the rotating drum
21. 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 regpectively have associated arms 56 are rotatably mounted
on the rotating drum 31 (See Fig. 15%) by the intermediary of
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 arcund the spindle 57 apart from

its position opposed to the peripheral surface 30 to its
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5 Mindicated by an imaginary |ine. The sheet 10

indicated by an inmaginary line is guided by the inlet

nip roll pair 54 into contact with the periphera

surface 30 and guided by the outlet nip roll pair 55

to be noved apart fromthe peripheral surface 30. In

Fig. 14, the equipnent 50 is illustrated with one of

10 the col ummar supports 52 renoved fromthe base 51.

[0039] A plurality of revo1%”ng heads 32 are provided

at regular intervals around the rotating drum 31. The
CHBIGIEFILgORBRTS B75 1t BaltEpF6sBHe R el paGipiepal under

surface 30 of the rotating drum 15 31. The revol ving
tHeeaflfe 32 afevol vebl o getvhar iwct he dd e riotiaig mgandrmt3dhown)

around the rotational axis Min the direction

mdd?ﬁ'e‘aabﬁdth@ysgﬁ%ﬁré @W D ihe Waigdy e %%%e@pb%ﬂ:@gn of

he revol ving heads 32 respectively havé associ at ed

thfgggvgl (RR5 LOLA APl maunLed.y on bhe Latatng, deum 33 4

rary % assocla
spindles 57 (not shown in Flg. 14) extending
Lrsie hogBraty yREer{ RECR6R 4t tdhahe stiee ML Opdeen 6 e hevolving

revolving heads 32 is adapted to swi ng around the
hespi B3dl esS¥ecaparingr onyethsr posilt idre oppesedd olrure 31.  As
peri pheral surface 30 to its _26 conpl etely opened

LHROSEkL0R 1 pYt hae &HevTQd ahd 1 driHe 3k iuneer mebhe of prior
effect of sSuitable revolving head driving means (not

aihoun), sounted. ancthe B ndle.sla, The completely

posi ti

[0040]

A plurality of the stationery molds 5 as the important
components of the forming device 1 are mounted on the peripheral
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
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 asscociated
stationery mold 5. Both the movable mcld 6 and the statiocnery
mold 5 are similar to those having been described with respect
to the firgt embodiment, i.e., the movement indicating
imaginary straight line 8 coincides with the radial direction

of the rotating drum 21 and the movable mold 6 may be brought
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the revolving head 32 is set so that the revolving
head 32 is 5 free fromany interference with the sheet
10 when the revolving head 32 is revol ving together
with the rotating drum31. As the revolving head
driving neans, the driving neans of prior art such as
a servonotor nmay be used. [0040] 10 A plurality of
the stationery nolds 5 as the inportant conponents of
the fornming device 1 are noilnted on the periphera
surface 30 of the rotating drum 31 wherein various
inglcepentgcsuehth ddq weadilongl vendsd3s gfo ehgages pbet fyaning
form ng blades 2 and the outer periphera
bleldeses contaet msusbacan2l ar eiexposedormiaachl ddeofz bliethe
stationery nolds 5. In association wth the stationery
st2R:d$ 5., dplusal ity of the nmovable nolds 6 are
nounted"on the respective revolving heads 32 so that
“gg q of these novable nolds 6 may swing to its
i“ti on opposed to the associated stationery nold 5.
Both the novable nmold 6 and the stationery 20 nold 5
are Sipfl & ttdet Houve Wavichd dseln deskt | beev Wedh with mold
respect to the first enbodinent, i.e., the novenent
driirvdingatdags 34nadtpes totreat ghtodd teet Be oaivati ldeso Wi ttha Long
the radial direction of the rotating drum 31 and the

cHDMabLeAR! th 6 ARY; ﬂHé%ﬂH@fy_§Zxai$HEQLB%QQ@%Ed“EBQreby
the stationery nold to engage the formng blades 2

toogn%g%engﬁgb%oemgﬂllgg bq_a\gésh Zt g% El'cl)sra mﬁg\gabbiea%%%dz 6o€vi¥:gethe
forming blades 2 of the associated stationery mold 5. As the
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
be reciprocated by the mold driving means 34.
[0C42]

The inlet nip roll pair 54 and the outlet nip roll pair
55 are respectively disposed on the upstream side and the
downstream side ag viewed in the direction in which the sheet
10 18 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 rotaticnal axis M. The sheet 10 ig

guided by the inlet nip rell pair 54 into contact with the
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stationery nold S. [0041] 5 Each of the revol ving
heads 32 is provided with nold driving neans 34
adapted to reciprocate the novable nold 6 along the
novenent indicating imginary straight line 8 and
thereby to engage the form ng blades 2 of the novable
nmold 6 with the formng blades 2 of the associ ated
stationery nold 5. As the 10 nold driving neans 34, a
sui tabl e actuator of prior-4drt such as a servonotor
or a hydraulic cylinder may be used. It is possible
stegidiepusectfes myvalics avl dhe v ideeyyer isphdegle 20 of the
surface 30 of the rotating drum 31 and to di spose the

roskatnanerym 00l hd Stescthed evaledmg: fiead 132 8ahkhadjacent
the stationery nold 5 may 15 be reciprocated by the

di%‘gk‘ingﬁli | NG, fTeaNS f%%m[agoﬂﬂdé@efz | @y cNieB 9Okl B%&es 2

d the outlet nipro pair are respectivel y
di.sposed.on the stre Si ownst,r eam si
ot PR ReiOT R T R L § BECITGIE Thr ol S HCLAE CHBRE TAbdorFent
fed. Both the inlet nip roll pair 54 and the outl et
innkpe FoRrspabt GBIEb@Ehd I igd adtaltins phethet ari6nal as
axis Mand wvertically underlie the rotational axis M

vithedsheetirbirg;s Guiddethdnedhef drmeel wiyh riohd Phast bdized
into contact with the _2S stationery nold 5 nounted

re%riohhﬁlper'ﬂ’k%‘?“c@lle sHELace, 3G %ﬁﬂi@% by the outlet nip roll
pair 55 so as to move away from the peripheral surface 30, in
other words, from the staticonery mcld 5.

[0C43]

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 bagis of a position coordinate systen ag illustrated in
Fig. 16 wherein an optional set of the stationery mold 5 and
the movable mold 6 operatively associated with each other start
from 0° pogition 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
of operation of the revolving‘head driving means 33 and the mold
driving means 34 are carried cut by a control unit (not shown) .
[0044]

As will be apparent from Figs. 17 and 18, at the 0°position,
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rotating drum 31 and stretched between each pair of
the adjacent distal ends 3 of the form ng bl ades 2 as
the formng blades 2 of the stationery nold 5 and the
novabl e nold 6 conme in engagenent 5 in the course of
countercl ockwi se rotation of the drum31 as viewed in
drawi ngs and thereby fornmed with the el asticized
region 11. Then the sheet 10 is guided by the outl et
nip roll pair 55 so as to fibve away fromthe
peri pheral surface 30, in other words, fromthe

they %@€ Srerse LSS - SR {DoasPlThe liviiasias apfldreepgagheent
form ng device 1 nounted on the rotating drum 31

degpér atfeshenfiermane onltadds asiw kbt beo di seuseedvadnet he. e .,
basis of a position coordinate systemas illustrated

tHeN delph @ 281vRar ebnsan: opt i onal 158t ofg the staki 0B Ye of
nold 5 and 15 the novable nold 6 operatively
associ ated wi th each other start fromO positian .

rSRRIEG D57 e HHASE: pOFRts of RS oAy, Hae THrdhEAving
to revol ve countercl ockwi se by 360. It should be

neznsy 4 AtedSt e retdEeTON iertHe fretathggtdruptsvalue so

position and the engagenent depth of the form ng
asbtadesl 2 smstiveltowsh lconbil dl 6 20:dofuioperatniony athet hevolving
revol ving head driving neans 33 and the nold driving

heRRns 1 34na R £3% 11 £ Q¥ PYean&PRb1OlndiM t gEﬁE $HOWN 4 1
[0044] As will be apparent fromFigs. 17 and 18, at

h&ﬂ%ﬁ?)QQ?&E%%QMpi%%elyopenedposition. The revolving head
32 should be completely opened before the revolving head 32
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°
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
c¢lose the movable mold 6 ig initiated and, after the set of the
molds 5, 6 has passed 270° position, the movable mold 6 is
completely closed with the sheet 10 clamped between the molds
5, 6. Then the mold driving means 24 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
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the set of the nolds 5, 6 are conpletely closed and an
engagenent depth of the formng blades 2 is set to a
target value, i.e., the depth desired to stretch the
sheet 10. In the course of revolving fromO position
toward 90 position, the nold driving 5 neans 34 nulls
t he engagenent depth fromthe target value so as to
rel ease the novable nold 6 and subsequently the
revol ving head driving neaits 33 turns the novabl e
nold 6 (the revolvin head 32) to its conpletely
cloperrdcpest ek Theheevarvehg Hewd (132 sifmdagepent depth
conpl etely opened before the revolving head 32 10
4)aht @t PoPoSidn 0N, at , Wi 88s 1 heoout et aeker19dd DRVe, the
55 is disposed (See Fig. 16) in order to prevent the
erl Mg 3 I I | i t
e e < e B T &, B Ve ey naTeted
N be¥gnd 0 15 position, pasgses the position of the,
G AFEFHRI PG BPF LTV Bt 8&e” BPGLT16) EnaVORe Yheetiigble
comes in contact, wth the peripheral surface 30 of
POEROMEGCRL PhgS ¥t U B POSTRELGUPERUEHERAt hoveen e@ldspair of
the novable nold 6 is initiated and, after the set of
thehedjaokds Hprbidmdlpassed 270 Iposttidnnethendnyabked the
nmold 6 is 20 conpletely closed with the sheet 10
moed=@Redichet ween the nolds 5, 6. Then the nold driving
nmeans 34 is initiated so that the form ng bl ades 2 of
[O%Q% novabl e nold 6 may be engaged with the formng
blaées 2 of the stationery nold 5 by the desired

anount
The cycle as has been described above may be repeated to

produce, in continucus 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

thereto.
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of engagenent which is the target value (i.e.,
engagenent depth 4) at 360 position, i.e., O
position. As described above, the engagenent depth of
the formng blades 2 is preferably adjusted to attain
the maxi num value at 0 position to avoid undesirable 5
phenonmenon of seizing possibly occurring between each
pair of the adjacent form ng bl ades 2 of the
stationery nold 5 and the "tiovable nold 6. [0046] The
cycl e as has been descri bed above may be repeated to
10 produce, in continubus fashiioh, the sheet forned
with the elasticized regions 11 by usi ng the

manuf acturi ng equi prent 50. It should be noted here
that the positions occupied by the set of the

[1$t at hoReF Nodod k- Foahd nbhe H@&ﬁ%&ﬁié@%i%(idﬂ}nkﬂesheet at a

p05|t|on ~coordinate system have exenplarl y descrlbed

dl@@g @%t tggl &été?eret hé%gl e& the J ] w%tg an

for ormng a hé%nn astlc po Vmer s
dlstance froman outer peripheral edge thereof Mﬁth an

e13sEigderei Zed PRAGIP ERAMR P 6:bENEXPéRsHBT eC @bk act 1ble
contractible in a thickness direction of said sheet

inysi Pl skatsondiyeqmlah chdaioyabke tnobdngashahaviiagy anold
plurality of form ng blades, said nethod is

an@h@acies nged dari Rating a plurality of forming blades, said
method is characterized in that:

said plurality of forming blades are configured so as to
have projected cross-sectional shapes on said sheet defined by
similar curved lines and/or similar flexural lines arranged
around & center of similitude and extending in said thickness
direction of said sheet from said stationery mold and said
movable mold so as to be engaged one with another but not to
come in contact one with another; and said method comprises:

a step of introducing said sheet between said stationery
mold and said movable mold; and

a step of stretching said sheet wherein said forming
bladeg of said stationery mold and said movable mold are brought

into engagement with one another tc stretch said sheet between

distal ends of each pair of the adjacent forming blades.

(2] The forming methoed according to Claim 1, wherein, in said
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said plurality of formng bl ades are configured so as
to 10 have projected cross - sectional shapes on said
sheet defined by simlar curved lines and/or simlar
flexural lines arranged around a center of simlitude
and extending in said thickness direction of said
sheet fromsaid stationery nold and said novable nold
so as to be engaged one mﬁtg anot her but not to 15
come in contact one with anmdther; and said nmethod
conprises: a _ step of introducing said sheet between
StERi 5t AHEREINY NINOFYLAnFIESTd nBFABl & HOH Y aRdagdes are
step of stretching said sheet wherein said formng
mabhadesedf isaedgsgatii ehety nol da apdedai e mbved| ee nobd.
are brought 20 into engagenent with one another to
stretch said sheet between distal ends of each pair of
the adjacent form ng blades. [2] The form ng nethod
ccordi . [ ; t : -
T orth s e Rher 205G g B A aefiein, i saia
mai nt ai ned i n_engaged,  state for a predeterm ned
steer i 98, JHPRtrhe For fithg EtIf0d aBeofdi iyt a atRdes are
wherein, in said 5 step of stretching said sheet,
madaitd ihedniingebbades atetem@pnt ai pedd¢heengagédrstav@ at a
for a predeterm ned period at a tenperature |ower
tetip@Rad ufusi0ReROLAENOE Sakbohhprimpl 88t k&idpohyfRbplastic
sheet but higher than an anbient tenperature. 10 [4]
orm h ording.ro e ' 1
A S e R e S s
sai d sheet,

[4] The forming method according to any one of Claims 1
through 3, wherein, after said step of introducing said sheet,
in an outer peripheral region extending around a region in which
said distal ends of said forming blades are arranged and/or a
central regions surrounded by gaid region in which said distal
ends of said forming blades are arranged, said sheet is ¢lamped
in its thicknesgg direction between said stationery mold and said

movable mold.

[5] The forming method according to any one of Claims 1
through 4, wherein there is provided a partial region in which
a depth of engagement is continuously c¢hanged when said

plurality of forming blades are engaged one with another.
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in an outer peripheral region extending around a
region in which said distal ends of said formng
bl ades are arranged and/or a central regions
surrounded by said region in which said distal 15 ends
of said form ng bl ades are arranged, said sheet is
clanped in its thickness direction between said
stationery nold and said npvable nold. [5] The
form ng nethod according to”any one of dains 1 20
t hrough 4, wherein there is provided a partial region
[6(ln mﬁg@ﬁmoalaéfaf—ﬁ R vamyageaeht duaechht F hdeds) §lasticized
changed when said plurality of form ng bl ades are
regngaged one fistrhi ranotitérd p6hoFhHengopd asty orpobyngitaims 1
sheet formed with said elasticized region by the
£ @G, NRihad aeeotdi AgrhOp BAY L OA§;OffdAkiBel comprises
t hréugh 5, wherein said thernoplastic polyner sheet
c rises east _one.of thernoplastic I ' :
R EE e her o e B BT St B bua WA Falrp Leric
7] Thernopl astic polyner sheet according to C aim6,
POMYEEE] f1PEO e BSTWEHEB 0 28E185fi | ms and sai d nonwoven
fabrics is elastic. 10 [8] Thernopl astic pol yner
sheet according to Caim6 or 7, wherein said
t hernopl asti c pol yner sheet conprises a | am nated

[75heetrhe @RSk hiRgcGfo IR 06n8BF e cbyRes neftsandikid MFherein
and said nonwoven fabrics, respectively.

at least one of said filmes and said nonwoven fabrics is elastic.

(8] Thermoplastic polymer sheet according to Claim 6 or 7,
wherein said thermoplastic polymer sheet comprises a laminated
sheet consisting of two or meore types of said films and said

nonwoven fabrics, respectively.



