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Ly- 4 2002- 228522/ 2003-205464 _'1 SPECI FI1 CATI ON PROCESS FOR
GONTI'NUOUSLY MAKI NG DI SPOSABLE WEARI NG ARTI CLES 5 TECHNI CAL FI ELD OF THE
| NVENTI ON The present invention relates to a process for continuously

mal ti ng di sposable wearing articles such as disp '%#E%gi %’ posabl e
.training pants or disposable pants. 10 BACKGROUN%%Q iﬁﬁﬁhﬁﬁ@ h@ION EP
1 132 325 A2 discloses an apparatus adapted to attach adhesive tape strips
to a continuous web conprising a series of diapers being still contiguous
to one another in its one 15 directionléintermttently in one direction of
the continuous web. In the case of this apparatus, continuous web
conprising a series of adBeBiBeCtApE 5t€iAsTbEiAgNstill contiguous to one
anot her is introduced between a cutter roll and an anvil roll and thereby
cut into the individual adhesive tape strips. These' 2.0 adhesive tape
strips are fed and attached to the continuous web of disposable diapers

adnesi ve PapEEs, FEE barIfgbfEty ARR CCbTPOSRAND HERHINGERRELC 5! the
anvil roll and
5 TECHNICAL FIELD OF THE INVENTION
The present inventicn relates to a ﬁrncess for

continuously making dispesable wearing articles such as |
disposable diapers, disposable training pants or disposable
pants.

10
BACKGROUND ART OF THE INVENTION

EP 1 132 325 A2 discloses an apparatus adapted to attach

adhesive tape strips to a continuous web comprising a series
of diapers being still contigquous to one another in its cne

15 direction intermittently in one direction of the continuous web.
In the case of this apparatus, continuous web comprising a
series of adhesive tape strips being still contiguous to one
"another is introduced between a cutter reoll and an anvil rell
and. thereby cut iﬁtm the individual adhesive tape strips. These’

20 adhesive tape strips are fed and attached to the continuous web
of disposable diapers running in one direction. A feed speed
of the continucus wek of the adhesive tape strips is

substantially ecual to a rotational speed of the anvil rell and




.V 2002-2285221' 2003- 205464 -2 these speeds are |ower than a running
speed of the continuous web of disposable diapers. The anvil roll lies
i mmedi ately bel ow the continuous web of di sposable diapers and rotates to

the running direction of this continuous web.. Th 'ég? BeHLrips
run in the sane direction as the continuous web o?ﬂag?Z%%sé{¥@Q§Papers runs
and successively bonded to the continuous web of disposabl e ‘di apers.

Japanese Patent Application Publication no. 1986-287645A discloses a tape
appl i cator-adapted to feed tape stripsieach 10 having a predeterm ned

| ength in a web running direction and to attach t ape _strips he
runni ng weheserapeeds age lpwersthag ?rF‘H“HW%ﬁHecﬁr’%le S’r’%t ﬁgﬁo(ﬁ%ﬁlg%%&?‘ﬁée web
running direction and then fed in the web running direction before

attached {@b &hedveposdble dpppecat orThe attapt evolb hieachmedieb@lystrips
15 to the web so that a plurality of the tape strips nay be spaced apart

from one ﬂ@?&%e{hé)q_{]cﬂ'lﬂi uchf: RS BR! »sdbEe sPegskns anthirokatbe tape
strips are’T7ed rn the web running direction is equal to the running speed
of the web, In the abpve-cited._r

Ted in t nEhe AR ET et hef P ien CP R iy s e A g kRpe 0 01€
It is desired to attach the adhesive tape strips. L.

5 strips run in the same direction as the continuous web of
disposable diapers runs and successively bonded to ‘the
continuous web of disposable diapers.

-JapanesePatentﬁpplicationPublicationﬂo.1935-23?645A
discloses a tape applicator. adapted to feed tape strips each

10 having a predetermined length in a web running direction and
to attach the tape strips to the running web. The tape strip
is fed in a direction orthogonal to the web running direction
and then fed in the web running direction before attachea to
the web. This applicator is adapted to attach the tape strips

15 +to the web so that a plurality of the tape strips may be spaced.
apart from one another parallel to one another. The speed at
which the tape strips are fed in the web running direction is
equal to the running speed of the web.

In the above-cited references, the adhesive tape strips

20 are fed in the same direction as the web runs and attached to
the web. When it is desired to attach the adhesive tape strips.

to the web of disposable diapers contiguous to one another at

positions corresponding to both side edges of the individual
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to the web of disposable diapers contiguous to one another at positions
corresponding to both side edges of the individual 2002-228522/2003-205464
-3 diapers according to the above-cited known art, the web running

di rection should be orthogonal to the transverse %Qﬁgﬁ%.$¥ﬂ2i53ﬁﬁgﬁ4

I ndi vi dual diapers. in other words, the above-citeée cati1on disclose

none of processes adapted to attach the 5 adhesive tape strips to the side
edges of the individual diapers at a high efficiency. It is an object of

the present invention to provide a prdtess for continuously naking

di sposable wearing articles Inproved so _that the hesy L pS can
be effici @h@pﬁra@%r&&%t?d:ﬁégﬁgﬁ‘%ﬁﬁaﬂgﬁﬁ’ SQ%F u‘?’z"a‘%’(i‘e"teyﬁ foﬁmc?i%'é%os abl e
wearing articles contiguous to one another in a transverse directi gn of
the articigpeseithath@abh heaiortbbgohalabnddidy & nefFyedisg FIreesiohe®

positi oned on both side edges of the individual article. 15 D SCLOSURE OF

THE 'WE“@%‘Q\'ﬂriHi%‘iQﬁfaqarﬁfaﬂéi@.th&npr:eﬁﬁﬁ woxdst,i dihe t Aboeersitedovi ded
a process for continuously nmaking di sposable wearing articles, the

L1 ansver sEuBTFERTER O PrEgRa:pol o PSP ST BEERER" 0% 1o
defi ne. 2 waistictrount etential, fLScld 8,2L di'end SRASARLA11EILL00
at a high efficiency.

Tt is an object of the present invention to prm,.‘ride a
process for continuously making disposable wearing articles
improved so that the adhesive tape strips can be efficiently

10 attached to the web comprising a plurality of dispogsable wearing
articles contiguous to one another in a transverse direction
of the articles so that each pair of the adhesive tape strips

can be positioned on both side edges of the individual article.

15 DISCLOSURE OF THE INVENTION
In accordance with the present inventicn, there is
provided a process ft::-.r c{:mtinﬁously making disposable wearing
articles, the disposable wearing article having a longitudinal
direction and a transverse directicn orthogonal tao the
20 longitudinal direction so as to define a waist-circumferential
direction qf the disposable wearing article, the disposable

wearing article comprising an inner surface facing the wearer's

body, an outer surface facing the wearer's garment and a pair




wearing article conprising an inner surface facing the wearer's body, an
outer surface facing the wearer's garnent and a pair |
2002- 228522/ 2003- 205464 _4 of tape strips each having a | ongitudi nal

direction and a transverse directi on and attacheggﬁgzéﬂg?g%bgﬁgghﬁface of

the disposable wearing article at side edge porti pposed to
each other, respectively, so that the longitudinal 5 direction of the tape
stripisincon formty with the transverse direction of the disposable
wearing article, one of the tape stri$s being folded substantially in a
Z-shape while the other of the tape strips being folded sybstantjally in
an invertsfl tZpehapeipshegedi rhatingeat éﬁ@gétpﬁ%‘aéoﬁ’&rﬁgﬁ’ﬁ&%aﬂﬁip ? ape 10
section, a bottomtape section and an internedi ate tape section connecting

the top tapgnsestietiredtiodeirdartaphadettitine smtes suwfdeki of the Z- or
I nverted Z--shape, the bottomtape section being configured to be :

unr el easaﬁ%%ﬁéggg%e%ta%ﬁ%e, %%%SHU aég_qi@ngdgéowdﬂg | £15e1 S

surface n esive z e top tape séction being configured to
curf ace. woPRORSr G GRSIL VST SERPRECSITELEn G AR o PEn ORI he. bei ng
attached to the outer surface of the disposable wearing article at the
adhesivve dbmection of the tape strip is in conformity with the transve;se
direction of the disposable wearing article, one of the tape
strips being felded substant.iall]r iﬁ a Z-shape while the other
of the tape strips being folded substantially in an inverted
Z-shape, thé pair of the tape strips comprising a top tape
10 section, a bottom tape section and an intermediate tape section
connecting the top tape section to the bottom tape section so
as to define the Z- or inverted Z-shape, the bottom tape section
being confiqured to be unreleasably attached to the ocuter
surface and prwidéd con its lower surface with an adhesive zone,
15 the top tape section being conft i.gured to be releasébly attached
to the outer surface and provided on its lower surface with a
releasably attaching zone and each of the tape strips being
attached to the outer surface of the disposable wearing article
at the adhesive zone,
20 The process according to the present invention comprises
the steps of:
(1) continuously feeding a first web comprising a plurality of

. sheet members being contigquous to cne another in the transverse




20 The process according to the present invention conprises the steps of:
(1) continuously feeding a first web conprising a plurality of sheet
menbers bei ng contiguous to one another in the transverse

2002- 228522/ 2003- 205464 -5 direction, each formn §§%? ﬁéﬁﬁl f the
outer surface, in a first machine direction; (2 3H@2ﬁ?$nu Jg{y egging a
second web conprising a plurality of conposites of the tape strips being

contiguous to one another 5 in the transverse direction of the tape
strips, in a second machine direction-wherein each of the conposites

conprises a pair of the tape, stri folded in th - and _in Z- shape,
respect i véF-??C*éF-Fﬁere?%Beé%‘gH‘?% j’faatsljfeat Bt €t cﬁ‘%ﬁg %ﬁfékggﬁé bott om
tape sections in the conposite being contiguous at 10 respective ends

t hereof and shéirest mefhihe dapectaenions being spaced apart from each

other so as to present a vertically depressed -shape; (3) introducing the

second vehsf,edoht ihi6usegopdednsyi Aesechndaidipciginiaemepn phpealiogl rol |
rotating in the second 15 machine direction around an axis extending in a

second cross' _directi - (%gﬁkﬂ@gﬁ; | | nd a
| ower to ?W%ﬁéeér)lgff%ﬁ%grggﬁa%f%%g tgﬁéﬁg;pper t0o %%Fﬁﬁ%ﬁgmﬁg%lg?i ng in

t he second machi ne direction _so that t?e nger surfaces of. :
5 in the transverse direction of t tape strip=, in a second

machine direction wherein each of the compozites comprises a
pair of the tape strips folded in the Z- and inverted Z-shape,
respectively, either tape sections of the top tape sections and
the bottom tape sections in the compesite being contiguous at
10 respective ends thereof and the rest of the tape sections being
spaced apart from each other so as to present a vertically
depressed Q-chape;
(3y introducing the second web fed in the sécond machine
direction between an upper tool roll rcetating in the second
15 machine direction around an axis extending in a second gross
direction crthogonal to the second machine direction and a lower
tool roll extending parallel to the upper tool roll and rotating
in the secmndinachine_directian s0 that the upper.surfaces of
the top tape sections in the composite are kept in close contact
20 with a peripheral surface of the lower tool roll and cutting
the second web pericdically in the second cross direction to

obtain the composites arranged intermittently in a

circumferential direction of the lower tool roll;




the top tape sections in the conposite are kept in close contact 20 with a
peri pheral surface of the lower tool roll and cutting the second web
periodically in the second cross direction to obtain the conposites

arranged intermttently in a circunferential dir b ~ t ool
roll; 2002-228522/2003-205464 -6 (4) conpressivel?ﬁéaggggﬁﬁ%ﬁﬁﬁgﬁggftom

tape sections of the conposite kept on the peripheral surface of the |ower
tool roll -between the lower tool roll and pressure neans adapted to nove
close to the lower tool roll periodicabty as the lower tool roll 5 rotates
and therefore the |ower surfaces of the bottomtape sections iﬁ %@g
conposi t e( &Y cCTPERRILYRLY HETRPe3ingebh? AAFHI® WRRReSFFT LT " Rethi

direction and securing the bottomtape sections of the conposite to the
first webcahpbherakgsi va tionperigheredt suhfacemfoshed @@ heolaerbls a
boundary between each 10 pair of the adjacent sheet nenbers of the first

web and eﬂs%%en PSR Lh81a6b B g pheekuiBiesss eiddpied itostoveb; and

(5) cutting the first web together with the conposites in a first cross
direct-ion orthogonal to the fir i i ' hgsgli Mensi on
of the co%B@?&@ggﬁﬁ 19 Eher ’Fé%%g%%q?@@"%ﬂ?g% Hhed Powbt TodiEoll y

bi sect ed, respectivelé, to_obtain the Individual s eeb nggﬁgrs ﬁrovided on
the side vahatesrendnShesphetedtps FVRToBREFAFRS(RE FIPs i haPe

direct-ion with the . _ .
sections in the composite are opposed to the first web running

in the first machine direction and securing.the bottom tape
sections of the composite to the first web at the adhesive zones
so that the composite extends across a boundary between each

10  pair of the adjacent sheet members of the first web and evenly
extend on the adjacent sheet members of the first web; and
(5} cutting the first web together with the compesites ina first
cross direction orthogenal to the first machine direction so
rhat the dimension of the composites in the first machine

15 direction is substantially bkisected, respectively, to obtain.
the individual sheet members provided on the side edge potions
opposed to each other in the first machine direction with the
ﬁair of tape strips one of which is folded in the Z-shape and
the other is folded in the inverted Z-shape.

20 The present invention includes the following
embodiments.

{1) The wearing article is a disposable diaper, dispcsable

training pants or disposable pants, the sheet member is




is folded in the inverted Z-shape. 20 The present invention includes the
foll owing enbodinents. (1) The wearing article is a disposabl e diaper,

di sposable training pants or disposable pants, t |
2002- 228522/ 2003- 205464 -7 configured to be the Ogﬁgﬁﬂgﬁﬁgﬁgﬁﬁﬁém#ﬁg
di sposable wearing article in a front or rear waist region and the first

web conprises a plurality of the sheet nenbers connected to one another
at side edges thereof in the front or-¥ear waist region. 5 (2) The |ower

tool roll is_adapted to rotate in the second hine direction_at_a

const ant FORELTBREF PT EﬁﬁiQP#%&i%?qﬁgﬁﬁbéﬁn%gﬁégﬁﬁPﬂﬁﬁgﬁﬁlw?BEénger

m nute of the lower tool roll and a running speed per mnute of the first
web in tharticte fdmchi fzrondi rect reari waigtaregisge asd 1the ¢ figsyoweko (3)
Thep ressure neans conprise a pair of banner rolls extending parallel to

each ot he&oﬁ?ﬁié@épheﬁlﬁﬁalﬂt?t 8fi Bhkhehékt siefibebbnéonteceetli @o. ohd) The
rel easably attaching zone includes an adhesive agent coated on the tape

pair of tape strips one of which ié folded -in the Z-shape and the other
T neh B LA R ASEY kR ettty ety
5 (2} The lower tool roll is adapted to rotate in the secondmachine
direction at a constant rotational speed and a ratio between
the rotational speed per minute of the lower tool roll arnd a
running speed per minute of the first web in the first machine :
direction is in a range of 1:2 to 1:40. |
it {3) The pressure rﬁeans cnrnpriée & pair of hammer rolls extending
parallel to each other and adapted to rotate in the first machine
direction. |
(4) The releasably attaching zone includes an adhesive agent
coated on the tape strip to be releasably attached to a desired
15 portion of the outer surface.
{5) The releasably attaching zone includes a hook member
ﬁrﬂVid&d on the tape strip to be releasably attached toa desire_,d
portion of the outer surface.
{6) The middle tape section is releasably attached to the
20 releasably attaching zone of the top tape section of the tape
strip folded in the 2- or inverted Z-shape.

(7) At least the middle tape section amecng the top tape section,

the bottom tape secticon and the middle tape section is made of




provi ded on the tape strip to be releasably attached to a desired portion
of the outer surface. (6) The mddle tape section is releasably attached to
the 20 releasably attaching zone of the top tape section of the tape

strip folded in the 2- or inverted Z-shape. (7) A;Bbg gl e, t ape
section anong the top tape section, the button t g%é%#i#@éigﬁ%ﬁﬁ% m ddl e
tape section is made of 2002-228522/2003-205464 -8 nonwoven fabric which is

rel easably engageable with a hook nember of a mechanical fastener provided
on the top tape section 5 BRIEF DESCRFPTION OF THE DRAWNGS Fig - 1 is a

partially cutaway plan view show ng an exanple of %%L di s sablﬁ d%aper
nmade by thenwreeesiabtésr whiaght dst Fely | GRIFEIGLS | cPPhal vi ew

taken along a line Il-11 in 10 Fig. 1; Fig. 3Aillustrates a manner of
utili zi ngpémperf a¥t enanschanilcl g fa8Benklrusimatisledinon hsherdimter tape
utilizing the tape fasteners; Fig. 4 is a diagrampartially illustrating

t he proceggctiénfor maki ng the diaper; Fig. 5 is a sectional view taken
along a IThé V- in Fig.

5 BRTEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially cutaway plan view showing an example
of the disposable diaper made by the process according to the
invention;

Fig. 2 is a sectional view taken along a line II-IT in

10 Fig. 1;

Fig. 3A illustrates a manner of utilizing tape fasteners
and Fig. 3B illustrates another manner of utilizing the tape
fagteners;

Fig. 4 is a diagram partially illustrating the process

15 for making the diaper;

Fig. 5 is a sectional view taken along a line V-V in Fig.

Fig. & is a diagram illustrating a part of Fig. 4 more
in detail;
20 Fig. 7 is a diagram illustrating the devices in Fig; 6
as viewed in a direction indicated by an arrow Q;

Fig. 8 ia a scale-enlarged diagram illustrating a part

of Fig. 7;




4.; Fig. 6 is a diagramillustrating a part of Fig. 4 nore in detail; 20
Fig. 7 i1s a diagramillustrating the devices in Fig. 6 as viewed in a
direction indicated by an arrow 0; Fig. 8 is a scal e-enlarged di agram

illustrating a part of Fig. 7; 2002-228522/2003-Q%4 1g. 9. .is_a view
simlar to Fig. 5 showi ng anot her enbodi nent of %ﬁéﬁ%@%@@&@éﬁ%hom I n

Fig. Fig. 10 is a viewsimlar to Fig. 5 show ng an enbodi nent of the
conposite (i.e., the tape fastener); 5 Fig. 11 is a viewsimlar to Fig. 10
showi ng anot her enbodi nent of the cotnosite (i.e., the tape fastener) ;
Fig. 12 is aviewsimlar to Fig. 10 showng still another enbodi nent of
the conposite (Fi%: K 2t A& thpelfdsfefedpr £ FHg. S15N90G 2RSS manner
of utilizing the tape 10 fasteners depicted in Fig. 12. DESCRI PTION OF THE
BEST MODE=rftfi=1 1iizih NG DOR: HeHE: 4 v BERES ahe T hehqaemocias Fagcat di ng t o t he present
i nvention for continuously maki ng di sposable wearing articles will be nore

15 fully under sfpd 1fr 94 e =tesomi Dt A §ii¥eNs JMRRAWRARH cBddirhater ence
to the acconpanying drawings. Fig. 1 is a partially cutaway plan view
show ng a-::r:]fei%(l-?érpéc?mposite {i.e., the tape fastener);
5 Fig. 11 is a view similar to Fig. 10 showing another
embodiment of the composite (i.e2., the tape [astener);
Fig. 12 is a view similar to Fig. 10 showing still another
embodiment of the composite (i.e., the tape fastener); and

Fig. 13 illustrates a manner of utilizing the tape

10 fasteners depicted in Fig. 12.

DESCRIFPTION OF THE BEET. MODE FOR WORKING OF THE INVENTION

The process according to the present invention for
continuously making disposable wearing articles will be more

15 fully understood from the descriptiqn given hereunder with
reference to the accompanying drawings.

Fig. 1 is a partially cutaway plan view showing an example
of the disposable diaper 1 made by the process according to the
invention and Fig. 2 is a sectional view taken along a line II-IT

20 in Fig. 1. The diaper 1 comprises a liguid-pervious topsheet
2 defining a surface facing a wearer's bedy, a liquid-impexrvious

backsheet 3 defining a surface facing the wearer's garment and

a liquid—absofbent core 4 interposed between these two sheets




of the disposable diaper 1 nade by the process according to the invention
and Fig. 2 is a sectional viewtaken along a line I1-11 20 in Fig. 1. The
di aper 1 conprises a |iquid-pervious topsheet 2 defining a surface facing

a wearer" s body, a liquid-irvious backsheet 3 d | f aci ng
the wearer' s garnent and a |iquid-absorbent corg 52 Q?%g%éggdﬁﬁg?ieen

these two sheets 2002-228522/ ZQ03- 205464 10 2, 3. The diaper | is

illustrated in Fig. | as the backsheet. 3 overlies the t opsheet 2. The
diaper 1 'is contoured by front and r@ar ends 11, 12 extending parallel to

h h I
S a0, Vi checd n I eiaproh 18 HhkETated i migle 1ab BR BRaEeticeeCt O

Iongltudlnal direction orthogonal to the transverse direction. _As viewed
in the | obgitewdiies tdier sopshest 2- f (et dapst | f Genteuzed B¥nERORE de
toward the front end 11, a rear waist region 7 is forned aside toward the
rear end 3gdantszsr crggugh Legi ae lex@eendiagdspacabbeh ttheseatho skhst

regi ons 6, In the crotch reglon 8, the side edges 13 curve inward to

7.
describe gLEGULBEcRLCSe (TP diteradd( DASKSIAP LS L ZanduBracouerbat doand

j oi ned perlphe e of the core by neans
2 rear f1 a”%'%ﬁ%%%% ?}aa " %p%éa?:@‘%b‘“%‘)a Bt gy done<ERuhg 1 aps
16, 17, waist surrounding elastlc menber s
a lengitudinal direction orthogonal to the transverse direction.
As viewed in the longitudinal direction, a front waist region
6 is formeg aside toward the front end 11, a rear walst region
7 is formed aside toward the rear end.lz and a crotch region
10 8 exténds between these two waist regions 6, 7. In the crotch
region 8, the side edges 13 curve inward to descriﬁe circular
arcag. The top— and backsheets 2, 3 are overlaid and joined
together éﬁtward bevond a peripheral edge of tﬁe core 4 by means
of a hot melt adhesive agent (not shown) sn.as to form a front
15 flap 16, a rear flap 17 and a pair of side flaps 18. In the
front and rear flaps 16, 17, waist-surrcunding elastic members
19 are secured in a stretched state to the inner surface of at
least one of the top- and kacksheet 2, 3. 1In the respective
side flaps 18, thigh-surrounding elastic members 21 are secured
2[}. in a stretched state to the inner surface of at least one of

the top- and backsheets 2, 3 along the side edges 13 thereof.

A pair of tape fasteners . 30 comprising strips of

pressure-sensitive adhesive tape are attached to the backsheet




R

19 are secured in a stretched state to the inner surface of at |east one
of the top- and backsheet 2, 3. In the respective side flaps 18,
t hi gh-surrounding elastic nmenbers 2 1 a re secured 20 -in a stretched

state to the inner surface of at |east one of th y _ﬁ@ﬂg@ts 2, 3
al ong the side edges 13 thereof. A pa-ir of tapegﬂﬁggg?gggggﬁf 0 _
conprising strips of pressure sensitive Adhesive tape are attached to the

backsheet 2002-228522/2003-205464 - 11 3 in the rear waist region 7 in the
vicinity of the respective side edges'li3. The tape fasteners 30 are

respectively folded so that these tape. fasteners, 30 n be unfold
out war d bdydndthe Feareypdsti T8Iirhe’ é‘d’g@beﬁl@l%twog% ergﬁﬁggﬁﬁgf -rmF
ig. 2, each of the tape fastener s 30 conprises a top tape section 31, a

bott om t apadecetigen B2. altk dapenfasiedense3d spee FRAPKHHVEIY APdeB6sed
between top and bottomtape sections 31, 32. The tape section 31-has an

inner  end pofLi Oh36 g0 rhskdershso dapee daraldedtartvend peybndn 10 37
| yi ng outside the diaper "1 and an -internediate portion 38 extending

bet ween these .inner a%g Quter %@%EFQEIiOHS 36, 37. The inner end and
i nt er nedi FERREETE V5 Fave | ower surfaces thereof coated with a

first adhesive agent 39 having m_|d pressure sensitive pro r%{es. The
outer &nd porti &F Wl beARRMRI O TRREL DT < FEN Gp&HP9 t%%?%r%& ers
i ntermedi ate tape ]

30 comprises a top tape section 31, a bottom tape section 32

and an intermediate tape section 33 interpcsed between top and
bottom tape sections 31, 32. The tape secticn 31 has an inner
end portion 36 lying inside the.diaper-l, an cuter end portion
10 37 lying outside the diaper 1 and an intermediate portion 38
extending between these inner and outer end portions 36, 37.
The inner end and intermediate portions 36, 38 have lower
surfaces thereof coated with a first adhesive agent 32 having
mild pressure-sensitive properties. The outer end porticon 37
15 extends outward of the diaper l.heyond the intermediate tape
section 33 and forms a finger—-grip. The bottom tape section
32.has an inner end portimn 41, an outer end portion 42 and
intermediate portion 43. These portions 41 through 43 have
respective lower surfaces coated with a second adhesive agent
20 44 having high adhesion properties. The intermediate tape
section 32 has an inner end portion 46, an outer end one 47 and
an intermediate section 48. These portions 46 through 48 have

respective lower surfaces coated with a third adhesive agent




e

sectipn 33 and forns a finger-grip. The bottomtape section 32 has an
I nner end portion 41, an outer end portion 42 and internediate portion 43.
These portions 41 through 43 have respective |lower surf aces coated wi-th

a second adhesive agent 20 44 having high adhesio [ | 853 - 03864
i nternedi ate tape section 33 has an inner end po%@%%aggyan outer end one

47 and an interndi ate section 48. These portions 46 through 48 have
respective | ower surfaces coated with a third adhesive agent
2002- 228522/ 2003- 205464 -12 49 havi ng ¥i-l d pressure-sensitive properties.

The top tape section_ 31 is releasably attached_for t ratd | LXing
pur pose t 89t havipgemiddy P£€§S§§§‘5‘Fnis¥r§1?’ﬁt EFRE’&F%%SSr ag'gﬂgsg% i%ﬁ}‘tjg3 over

a mld adhesive zone coated with the first 5 adhesive agent_39 _on.the inner
end portigeclboandlt He nelteasadlivtattashed ofpn 8. t9RROERY b £452™ect i on
32i s s ecured to an outer surface (an upper surface shown In Fig. 2) of

the backf,[]l%g&sé Qe highe AdBasFYEez 0BG etk vibbethedsatentapadhesi ve
agent 44. I nternmedl ate tape section 33, except 10 its inner end

porti-on 49 gghglg 3 gg.ltvi&%ggsls Hy A Ofyd BRSNS CEbhO8) WiLANEnENE ouker end

portion 4%¢h ottom tape section 32, is releasably
attached to the uppczr surface 32a of, the bot omtgpe seﬁﬁ‘isonncfzt ‘Iéhe t ape
fasten®r 30hesdNgriaveRtt 7P t8F tHie OBFFor™™H, RPN erfeditt e Pape

I'a
intermediate portion 38. The bottom tape section 32 is secured
to an outer surface {an upper surface shown in Fig. 2) of the
backsheet 3 over a high adhesive zone coated with the second
adhesive acjent 44. The intermediate tape section 33, except

10  its inner end portion 46 being contiguous to the top tape section
31 and the outer end portion 47 being contiguous te the bottom
tape section 32, is releasably attached to the upper surface
32a of the bottom tape section 32. The tape fastener 30
comprising the top tape section 31, the Iintermediate tape

15 section 33 and the bottom tape section 32 contiguous to one
another in this manner is folded in a 2-shape. The tape fastener
30 is unfolded as indicated by imaginary lines as the cuter end
portion 37 of the top tape section 21 is held between the fingers
and pulled outward of the diaper 1 in a dir_-.action indicated by

20 an arrow P and thereby the respective sections releasably
attached to one another is easily peeled off £rom one another.
In order to ensure that the bottom tape section 32 and the

intermediate tape section 33 are easily released from the £irst




.

15 se¢tion 33 and the bottom tape section 32 contiguous to one another in
th i s manner i s. folded i n a Z - shape. The tape fa stener 30 is
unfol ded as indicated by imaginary lines as the outer end portion 3 7 o f

the toy tape sect ion 3 1 i s he |Id between the f?@%%gg%ﬁ%_gﬁvégggd

outward of t-he di-aper 1 in a direction indicate and
t bereby the respective sections releasably attached to one another is
easily peeled of f fromone another. 1In order to ensure that the bottom
" tape section 32 and the internedi ate-thpe section 33 are easily rel eased
fromthe first Z002-228522/2003- 205464 -13- .and third angS# veg.,&ge bs 39,
49, theseandpthisd; pdhgsive agenkiy3Pe $f o FHRT FAIRCRY esi“red ~zones
-with a release agent such as a silicone oil. Fig . 3Aillustrates the
di aper | pialy BAepidei owslecoatdtbdn dssied adney wpshf ateRASe 3GSHH ol ded
fromthe rear waist region 7 are releasably attached to the front wai st

region 6 RS 5 Qfi ik d st .adhesi ve agent 39 and Fig. 3B illustrates
t he di ape%)(laf]e%se J'&lrolnl ed up and held by the tape fasteners 30 in a

rolled up state.. In,ihi nner., i f HRPeb s | 1D 31
coated with the%ﬁgl‘s%id'd%é%%\?%%aegseé#gég%%rg{] glta&lz%ne atfég%ﬁi ﬁ?‘ﬁ“
rel easably to the outer surface or the jnner_surface of the diaper 1, and,
t her ef Br e witthe thapeape fiastenersp 30aRnpelded fram tg‘ﬁ’nﬁ???ew?]afpié L both
for putting the diaper 1 on

7 are releasably attached to the front waist region 6 by means

of the first adhesive agent 39 and Fig. 3B illustrates the diaper

1 used and rolled up and held by the tape fasteners 30 inarolled

up state. In this manner, the portion of the top tape section

10 31 coated with the first adhesive agent 39 acts as a zone

attaching releasably to the outer surface or the inner surface

of the diaper 1, and, therefore, the tape fasteners 30 can be

used as adhesive tape means both for putting the diaper 1 on

the wearer's body and for dispcesal of the diaper 1 after use.

15 Even if the diaper 1 is of pull-on type, i.e. pants type, the

tape fasteners 30 may be used to tighten the wearer’'s waist

region or to hold the used diaper in a rolled up state for
disgosal fsee Fig. 12 and 13).

Fig. 4 is a diagram partially illustrating the process

20 according to the invention for continucusly making the diaper

1. In a series of steps (1) through (3) illustrated in a lower

part of this diagram, a direction in which the process goes on

from the right to the left is a first machine direction My and




the wearer's body and for disposal of the diaper 1 after use. 15 Even if
the diaper 1 is of pull-on type, i.e. pants type, the tape fasteners 30 may
be used to tighten the wearer's waist region or to hold the used diaper in

arolled up state for disposal (see Fig. 12 and 13). Fig. 4 is a diagram
.partially illustrating the process 20 according t28E3ﬁ83?3%\’/@%f2@ﬁ4%r

continuously nmaking the diaper 1. in a series of steps (1) through (3)
illustrated in a lower part of this diagram a direction in which the
process goes on fromthe right to thd4keft is a first machine direction
MD, and 2002-228522/2003-205464 -14 a direction orthogonal to this

di rect i ot Hizgckipn sribpgepaljtpethisdiometion iy dfep fiysSt £rggsst

conposite web 65 conprising a continuous |iquid-pervious web 62 confi gured
to becontitdreimpstizet 2ZImfthéesdeppdri)l, @ £bnst nvonpositguimebk ngEer vi ous
web 63 overlying the web 62 and configured to becone the backsheet 3 and

cores 4 il d iRty léoin%ti%h%%e@iqﬁ%}ﬂ@%vﬁﬂﬁéen%béz 62on£3yitedass r ed

intervals in the first nachine direction MDL Is continuous ed 1n the
1

first machine direction . These we 62, .63 are. overlaid .and joined 1ti
{ oget her KRG d 1588 o HOREHREShe 2l OBdgbheor L AReF eobbc v STHONBIF by
means of hot nelt adhesive agent (not shown). A dinension of the first
conpo8i t el MBH SR TN w‘% %3 prerilydng the web 62 and configqured

to become the backsheet 3 and cores 4 intermittently interposed
between thaese webs 62, 63 at desired intervals in the first
machine direction MD;, is continuously fed in the first machine
direction MD;. These webs 62, 63 are overlaid and joined
10 together cutward beyond peripheral edges of the respective
cores 4 by means of hot melt adhesive agent (not Shown};. A
dimension of the first composite welby 65 as measured in the first
cross direction CD; corresponds to a dimension of the diaper
1 as measured in its longitudinal direction and imaginary lines
15 A extending in the first cross direction CD, correspond to the
transversely opposite side edges 13 of the respective diapers
1. In the web_ 62, a plurality of the topsheets 2 of the
individual diapers 1 are connected to one another at the side
edges 13, Similarly intheweb 63, a plurality of the backsheets
20 3 of the individual diapers 1 are connected to one ancther at
the side edges 13. The cores 4 are placed between respective
pairs of the adjacent imaginary liines A and substantially

circular portions are cut out from the webs 62, 63 placed upen




cross*direction CDL corresponds to a dinension of the diaper 1 as neasured
inits longitudinal direction and imaginary lines 15 A extending in the
first cross direction CD1 correspond to the transversely opposite side
edges 13 of the respective diapers 1, in the web 62, a plurality of the
topsheets 2 of- the individual diapers 1 are con@@@?@&gg%ﬂaﬁg4aﬁéﬁﬁer at
the side edges 13. Simlarly in the web 63, a plurality of the backsheets
20 3 of the individual diapers 1 are connected to one another at the side
edges 13. The cores 4 are placed betwdén respective pairs of the adjacent

i magi nary lines A and substantially_ _circular portions are cut out fromthe
webs 62, @Fh gler uBna2gubsiantiel 3yosuddd 46 zones agactispraskrin rthe
substantially mddle zone as vieued in the transverse direction of these

webs 62, tGEanwsvdmsendipeditign 66. thé&se lwalfs ERese3 cit fouin ppehings 6.
synnmetric about each of the imaginary lines A -5 In the step (2),

conposi t es & HaCheENELYUSEE SOr{ 06M2 1dGynilindduapkuiaBschaskangt 3 O

are fed f rama seri es o f steps (a) through (c) illustrated 1 n an upper
part of Fi_g. 4 and attag@ed to the first conposite web 65 so that the
conposite %ﬁn%%§ %ﬁﬂ%ﬁl across the respective imaginary lines A so as to
10 be bisected by the respective imaginary |lines A The conmposite 67

i ncl udes a pai ATbftheh&LCEhd 2)asFERPPS1EEEahr aRaER Genfigured to form

the individual tape fastener 30 are fed from a series of steps

- (a) through (c) illustrated in an upper part Df. Fig. 4 and

attached to the first composite web 65 50 that the composites

67 may extend across the respective imaginary lines A so as to

10 be bisected by the respective imaginary lines A. The composite

&7 includes a pair of the tape fasteners 30 arranged so as to

be symmetric about a vertical line B - B passing through

ocutermost ends 37a of the respective top tape sections 37 and

having the respective top tape sections 37 being contiguous at

15 respective outermost ends thereof and the respective bottom

tape sections 32 spaced apart from each other in the

longitudinal direction of the bottom tape section 32 as will

Ee un-::ierstcmd from Fig. 2. Thus the composite &7 presents a
vertically compressed f}-shape in its side view.

20 In the step (3), the first composite web 65 is

successively cut together with the composites 67 along the

imaginarf lines A to obtain the indiwvidual diapers 1 shown in

Fig. 1. Peripheral edges of the respective cpenings 66 formed




o e

be symmetric about a vertical line B - B passing through outernst ends 37a
of the respective top tape sections 37 and having the respecti-ve top tape
sect-ions 37 being contiguous at 15 respective outernost ends thereof and

t he respective bottom tape sections 32 spaced ap ) ﬁgg@@g@.gqgm in the
| ongi tudi nal direction of the bottomtape section%g‘%2 gs will. Dbe

understood fromFig. 2. Thus the conposite 67 presents a vertically
conpressed O-shape in its side view. 20 in the step (3), the f irst
conposite web 65 --L'S successively-dt together with the ccnposites 67

along the imaginary lines A to obtain_ the indiyvVi l-aRe £SHpEn i n
Fig 1. Pgﬁimrﬁlrs&dmlﬁ%wﬁbsﬁéc‘??&"%prﬂ}ﬁ ﬁ}ﬁg %gor mﬁég ¢

2002- 22857, 2/ 2003- 205464 -16- in the first corrgosi te_web 65 eEIi n&:éhe si de
edges 13 of LAG+ i {8AGereel diespeibitgddwr epbergnERBLLESEM I #Y5Ci rcul ar
arcs in e crotch regions 8. In the series of steps (a.) through (c)

illustrated [nh the u EoRarg,of Fig. 4, the conposites 67 are prepared.
In the sf‘ﬂpk'ﬁﬁ)?r tglgnglgﬁugus second conposite web 367 configured to be

cut into the individual conposites 67.i I (@ ySetoadtravediine tlier ection
MD2 orthogonal EB ¥ SA S ﬁ’gcﬁ'ﬁer?es 5??2%‘%‘?%## N5’ “Tn the step (b), the

second conposite web 367 is 10 successively cyt in_a r sedi tion
of thesseuppér part of Fig. 4, the r:mupcs_'l.tés g5 L0 8t LBEFYE! §riith@c

step (a), a continuous second composite web 367 configured to
be cut into the individual composites 67 is fed in a second

machine direction MD; orthogonal to the first machine direction

MD,. In the step (b}, the second composite web 367 is
1.l.'l successively cut in a transverse direction of the second
composite web 367, i.e., a second cross direction CD; crthogonal
to the second machine direction MD, inte the individual
compnéite 67. In the step (C), the composites 67 are
successively fed onto the first composite web 65. The second
15 composite web 367 comprises a plurality of the corﬁposites 67
which are contiguous to one another as viewed in a transverse
direction thereof.
Fig. 5 is a sectional view of the first composite web 65
including the composites 67 shown in Fig. 4 as taken aleng a
20 1line V-V in Fig. 4. The composite 67 attached to the first
composite web 65 is substantially symmetric about the imaginary

line A and the left half of the composite 67 is not illustrated

in Fig. 5. The composite 67 comprises a first ta'pe section 131




conposite web 367, i. e- , a second cross direction CD2 orthogonal to the
second nmachine direction MD2 into the individual conposite 67. In the step
(c), the conposites 67 are successively fed onto the first conposite web
65. The second 15 conposite web, 367 conprises a ' m ?@
conposites 67 which are contiguous to one anot he%@?%& q3tr'1 464
transverse direction thereof. Fig. 5is a sectional view of the first

conposite web 65 including the conposites 67 shown in Fig. 4 as taken
along a 20 line V-Vin Fig. 4. The colposite 67 attached to the first

conposite web 65 is substanti aIJ_I@;_i symetrjc aboug t%_? iﬁagi nar lLine A and |
g mich

the | eft REEENELNGLECEEHFoSNE: IFRINARA 1305} (1t eBe +he
conposite 67 conprises a first tape section 131 r 2002-228522/2003- 205464

- 17 ext endirgcadoasisdi héhienbgt hamytdpa eoktiionshd2f 1y $ng mw otd sdidesct i on

- MD1, the bottomtape sections 32 lying on both sides of the imaginary line

A and secprednb0oihlgihhfyi TihdNerand ool &3 bhentagaidt ilnpereeannd
adhesi ve agent 44 ahd the 5 internedi ate tape sections 33 |ying on both

id f th | | i A _and h
urtaces W85, 4 Pholpbus o SRRC ARG PR Re AN ET 68t ] A Tl B 1

third adhesi ve agent 49. The first tape section 131 is .
5 intermediate tape sections 33 lving con both sides of the

imaginary line A and rElEElEabl.Y attached to the upper surfaces
32a of the respective bottom tape secti.ons 32 by means of the
third adhesive agent 4%9. The fil;st tape section 131 is
releasably attached to the intermediate .tape sections 33 from
10 abové by means of the first adhesive agent 39 and is provided
ip the vicinity of the imaginary line A with a middle zcne 137
not cocated with the first adhesive agent 39, As the first
composite web 65 and the_ccmposites 67 are successively cut
along the imaginary lines A, the individual diapers 1 each
15 prwi:f;ed with a pair of the tape fasteners ?;Cl are obtained, the
1iquid-pervious weh 62 and the liquid-impervious web 63 become
the topsheet 2 and the backsheet 3, respectively. Ineach half
of the composite 67 bisected along the imaginary line A, the
first tape section 131, the first adhesive agent 3% and the.
20 middle zone 137 respectively become the top tape section 31,
the first adhesive agent 3% and the outer end portion 37 serving
as the finger-grip of the tape fastener 30 shown in Fig. 2.

Similarly, the bottom tape section 32 and the second adhesive

3




rel easably attached to the internediate tape sections 33 from 10 above by
nmeans of the first adhesive agent 39 and is provided in the vicinity of
the imaginary line A'with a mddle zone 137 not coated with the first

adhesive agent 3 9. As the first conposite web 65@2%&?@@@2}5%4@5 67

are successively cut along the imaginary lines A e1n Iapers .1
each 15 provided with a pair of the tape fasteners 30 are obtained, the

| i qui d- pervious web 62 and the |iquid-inpervious web 63 becone the

t opsheet 2 and the backsheet 3, respettdvely. In each half of the

conposite 67 bisected along_the i inary, lLine A the Lrst .t section
131 the PoPSE SHRERACORE1SS GhacPRES IR s PP EREeBRrel |
becone the top tape section 31, the first adhesive agent 39 and the outer
end portieac8lonei rnd the serend adasigre posptiibof e faaprere wBolehown in
Fig. 22 Simlarly, the bottomtape section 32 and the second adhesive .

2002- 22852R£20AB=2Hbd 64t e | Bapaganit ibrd 36f ahtetloaijdsid edbietivespgentvel y
becone the bottomtape section 32 and the second adhesive agent 44 of the

di aper 1 %idfﬁné%sﬂ SR 3l Specﬁgﬁéébﬁétﬁ&diﬁé@rﬁ@ﬂ&@é%éi ve

agent 49 of the colrrfpcsite 67 r y becone the internedi ate tape 5

2o & SReRtdohngs dd SnBnERERY SRR Bulhr LAY oL 2R et rpobrre o 11
the tape fastener 30 lying on the right
best seen in Fig. 5, of two tape fasteners 30 obtained from the
single composite 67, the tape fastener 30 lying on the right
g2ide of the imaginary j.ine': 4 is folded substantially in a Z-shape
and the tape fastener 30 lying on the left side of the imaginary
10 line A is folded substantially in an inverted z;—shape. In Fig.
1, the tape fastener 30 fcolded in a Z-shape lies on the left
side of the diaper 1 and the tape fastener 30 folded in an
inverted z-shapé lies on the right side of the diaper 1.
The process according to the invention for continuously
15 making the individual diapers 1 in the manner as has been
described above has advantageous effects that the first
composite web 65 comprising a plurality of the diapers 1
contiguous to one another is cut together with the composites
&7 attached tc the first composite web 65 and thérefore the
20 number of steps for cutting the stock tape material to cbtain
the tape fastener 30 can be reduced by one and labor as well

as time required to attach the tape fastener 30 to-the diaper

1 can be also reduced by half as compared to the case in which




side of the imaginary line Ais folded substantially in a Z-shape and the
tape fastener 30 lying on the left side of the imaginary 10 line Ais
fol ded substantially in an inverted z-shape. In Fig. 1, the tape fastener

30 folded in a Z-shape lies on the left side of tﬂ:ﬁ]% f_gﬁg e tape
fastener 30 folded in an inverted Z-shape lies on gi%gg%(?&%u e%’? t he
di aper 1. The process according to the invention for continuously 15

maki ng the individual diapers 1 in the manner as has been described above
has advant ageous effects that the first?- conposite web 65 conprising a

plurality of the djapers | ont i guous, .t o _one anot her i.s ,0ut ether with
Phe. composheetndii At ninbe FosERRcTs S8 S50 HSar T 8RO e A LG &or e ¢ he
20. nunber of steps for cutting the stock tape material to obtain the tape
f ast ener 8Aisamobéheeddeperby one hwdoh&kor as well as tine required to

attach the tape fastener 30 to - the diaper 1 can be also reduced by half

as conpared to ¥hg,CcRSs hnpabisdePDPL vAi28P=R342Rq 3 2AT46df -tk theice
individual tape fasteners 30 are prepared and then attached this to the

diaper 1 Q08vR%q0R8. eddd tife Lam EEE&%@%@’%&@;@%&E«%E L &r$ 3 ool he

devi ce ving-to fee e conposite asteners 30 onto 5
Lhe 1451 (BOIRESLLC NE0, 00 U oDl £ o ot TeborFlily s shle 11t
6, the first composite web 65 runs in the first machine dj:rection
MD, at a constant speed. The second composite web 367 is
conveyed by an endless belt 501 running iﬁ the second machine
direction MD; orthogonal to the first machine directicon MD; onto
lﬂ. a peripheral surface of a lower tocl roll 503 and then guided
between an upper tool roll 502 and the lower tool roll %03. The
endless belt 501 is under a vacuum suction which enables the
second composite web 36? to bea kePﬁ in close contact with the -
belt 501 ﬁhile the second composite web 367 is conveyed. The
15 endless beit 501 may be replaced by nip rolls (not shown) adapted
to hold the second composite web 367 held between rolls while
the second composite web 367 is conveyed.
The upper toel roll 502 and the lower tool roll 503 extend
parallel to sach othér and continuously rotate arcund axes 506,
20 507, respectively, extending in the second cross direction CD;
orthogonal to the second machine direction MD;. The upper tool
roll 502 is provided on its peripheral surface with a plurality

of blades 508 extending parallel to the axis 506 at regular




MD, at a constant speed. The second conposite web 367 is conveyed by an
endl ess belt 501 running in the second nmachine direction MD2 orthogonal to
the first nmachine direction MD, onto 14 a peripheral surface of a | ower

tool roll 503 and then guided between an upper t r a%ﬁ e | owner
‘tool roll 503. The endless belt 501 is under a vg%igamﬁéﬁ%t@%)r? i'r%ﬂ

enabl es the second conposite web 367 to be kept in close contact wth the
belt 501 while the second conposite web 367 is conveyed. The 15 endl ess
belt 501 nmay be replaced by nip roll s'2(0riot shown) adapted to hold the

second co site web 7 hel d between rojl: Je  t o o] ite web
367 is coﬂggwlﬁ‘hjenu Y50 eolfefnq?tjga \gl:nté"%i%ﬁ%re t?‘ %oﬁ&ggﬁl %?& ext end
parallel to each other and conti nuouslggrot ate around axes 506, 20_507,

respect i vepyl 582 andichg Iovantosddsid 2P 46 Rreetdedrndits BRYhBEBEAL to the

second machi ne direction MD2. The upper tool roll 502 is provided on its
peri pher akugbatacei th th pAupalrialyd oy vatuwinn alest 568 hedteendnog paowhhel to
the axis 506 at regul ar 3002- 2285 22/2003- 205464 -20 intervals in the

ci rcunt er pptiAeflink 8ebLIBOF r&iGHPBRE k8l of HHe 38Rerthdhe-d1aven3t ool

roll5 03 1s provided on its peripheral surface with a plurality of vacuum
over X oot FH GO FELF R OB VBN Y. PG TRH Bharid CHEFREBOh! the
| over tomrr::ll 503 passes over a first zone 511 and relatively strong as
the peripheral surface of the lower tool roll 503 passes over
a second zone 512. The top tape section 131 of the second
composite web 367 is kept in close contact with the peripheral
10 surface of the lower toel reoll 503 in the first zone 511 due
te the relatively weak vacuum suction.
The second composite web 367 runs in the. second machine
direction MD, at a same speed as that of the endless belt 501
and the peripheral surface of the lower tool roll 503 in the
15 first zone 511 rotates with a slippage relative to the second
composite waeb 367 supported thereon. As & result, the second
' coﬁtposite web 367 is prevented from running further forward and
thereby the length of the second composite web 367 in the secﬁnd
machine direction MD: is kept constant on the peripheral surface
20  of the lower tool roll 503. A desired dimension of the second
composite web 367 as measured in the second machine direction

MD; is cut off by the blades 508 arranged at regular intervals

on the peripheral surface of the upper tool roll 502 as every




rol |l 503 passes over a first zone 511 and relatively strong as the
peri pheral surface of the |lower tool roll 503 passes over a second-zone
512. The top tape section 131 of the second conposite web 367 is kept in

cl ose contact with the peripheral 10 surface of thﬁ)ﬂ?{%@??gﬁ%'g@gﬁém:}) in

the first zone 511 due to the relatively weak vaculu econd
conposite web 367 runs in the second machine direction MD2 at a sane speed
as that of the endless belt 501 and the peripheral surface of the | ower
tool roll 503 in the 15 first zone 511otates with a slippage relative. to

t he second opposi.te b 367 supported thereon aresult, t second
conpos ¢ coREHSRRAN b Ene Aar PR BRERE I RO P PR ST AR S5 O & B by
the length of the second conposite web 367 in the second mnachine direction
MD2 is kepbtasnedantAbie¥ Hhepermpreise &t begn eattdEl ) &h& sesendr ol |
503. A desired dinension of the second conposite web 367 as neasured in

t he secondonpebiine Wb R6Tisuppddied on ¢l Diebyctladl hes HHAlacwardged at
regular intervals on the peri-pheral surface of the upper tool roll 502 as

every 20020228p286300% 30P 44k BheRS8R! ShIEAKS B Ay elagsedugrd

thereby the conposite 677 s obtalne After the conposite 67 ha
O e BE%BREe SRIRP TG L ST BRSO 9433,0° 1S
503 rotates from the first zone 511 to the second zone 512 and
the composite 67 nm-;r cloesely contacted to the peripheral surface
of the lower tool roll 503 under the relatively strong vacuum
suction runs further forward in the second machine direction
10  MD; until the bottom tape section 32 of the composite 67 coated
with the second adhesive agent 44 faces downward. The lower
tﬁ:_ﬁl roll 503 lies immediately above the first composite web
65, 2o the composite 67 cleosely contacted to the lower tocl roll
503 comas close to the first composite web 65 most as the
15 composite 67 comes to its lowest position in the vertical
direction.
Fig. 7 is a diagram illustrating the devices in Fig. 6
as viewed in a direction indicated by an arrow Q and Fig. 8 is
& scale—enlarged diagram illustrating a part of Fig. 7. The
20 lower tool rcll 503 lies immediately above the first composite
wel 65 running in the first machine direction MD; and a pair

of hammer reclls 505 lie immediately below the first composite

web 65. These hammer rolls 505 continucusly rotate in a




5 conpl eti on of this cutting off operation, the |ower tool roll 503
rotates fromthe first zone 511 to the second zone 512 and the conposite
67 now cl osely contacted to the peripheral surface of the |ower tool rol

503 under the relatively strong vacuum suction r f rdg in the
second machine direction 10 MD2 until the bottom ?ﬂ@gﬁéggﬁéﬂégée‘%ﬁgt he

conposite 67 coated wth the second adhesive agent 44 faces downward. The
| ower tool roll 503 lies imrediately above the first conposite web 65, so

the conposite 67 closely contacted to ddre |ower tool roll 503 coves close
to the first conposite, web 65 nost as the 15 conppsite 67 cones tQ its

| owest podi¥eERiPR 1pRicaked by angAFEeY Bin. 1epyr ¥t Hirgs Barhine
illustrating the devices in Fig, 6 as viewed in a direction indicated by
an arrow Qisedtkibg MD§ Asoundseaakes- &ll7argdriiag an i thesfigstngraspart of
Fig. 7. The O lower tool roll 503 lies inmedi ately above the first

conposi t eqipaRL§enltBNbPchddondE ti £l6é fIBEH fcHinedirktNieh @nd (geBai r  of
hanmer rolls 505 lie inmediately below the first conposite web 65. These

I
dirocti onf iy Bk CHARpRURtS Yty Wit e he e Rk SRR TS0E o

MD1 around axes 517 extending_.in the first cross directjion CD, orthogonal
to the fiFeFakiicArRETH PSEE Al Avsryebing parallel to the axes 517,

respectively.

The lower tocl roll 503 rotates in synchronization with -
running of the first composite web 65 as well as rntatinn.c:f
the hammer rolls 5056 arcound axes 517 so that the imaginary line

10 & {see Fig. 4) of the first composite web 65 comes Lo a position
at _which the composite 67 ig bisected along this imaginary line
A in the first machine direction MD; as the composite 67 of the
tape fasteners 30 closely contacted to the lower teocl rell 503
comes to a pogsition immediately above the first composite web
15 65 at which the composite 67 is opposed to the first composite
web 65, Simultanecusly, the pe_lir of hammer reolls 505
respectively come to positions immediately below the lower tool
roll 503 at which these hammer rolls 505 face upward in the
vertical direction, IA.clearance between the hammer rolls 505
20 facing upward in the vertical direction and the lower tool roll
503 is adijusted sc that, in the vicinity of the imaginary lines
A of the first composite web 65, this first composite web 65

comprising the liquid-pervious web 62 and the licuid-impervious




Fig. 6}, respectively, while the respective hamrer rolls 505 5 rotate
around axes 516 extending parallel to the axes 517, respectively. The
| oner tool roll 503 rotates in synchronization with running of the first

conposite web 65 as well as rotation of the hame 0 géfpd axes
517 so that the imaginary line 10 A { see Fig. 4) ﬁo?dz%ﬂéﬁ%l rg?f?:orrpom te

web 65 cones to a position at which the conposite 67 is bisected al ong
this imaginary line A in the first machine direction MD, as the conposite
67 of the tape fasteners 30 closely tbhtacted to the |lower tool roll 503

uni ch ¢ he CEBnaadPRead T EECK B0NF Y ke EFERERIRARY Folfigh 2o he

Si mul t aneously, the_pair of hamrer rolls 505 respectively come to
posi t i ons COMPESLAES | COERSASIRE Fhmdrr brpe spationos3 aﬂ:hﬁlm‘rflt‘?*fﬂ@éé’eham‘rer

rolls 505 face upward in the vertical direction. A clearance between the
hanmer rolsketiehs?62f andnghepiatermedi dee vissipe csbetdiores ti D rsarthet webl ower
tool roll 503 is adjusted so that, in the vicinity of the imaginary lines

A of the éalaf Shd G SRR 65, aidiconbirbsh 1VRTROSIhEe B HiltwdRTRHeS| NG

the |iqui perV|ous web 62° and the Iiquid- |nperV|ous
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the bOtth}éfgottcﬂLtape sections 32 of the composite &7 are securead to
the first composite web 65 by me;?lns of the second adhesive agent
44 as the first composite wab 65 and the composite 67 are sgueezed
between the lower tool roll 503 and the hammey rolls 505. Upon
10 completion of such securing, the hammer reolls 505 rotate around
the axes 517 in the first machine direction MD, and come away
from the first composite web €5. The first composite web 65
having the composites 67 secured thereto is fed in the first
machine direction MDy and, in this course, cut along the
15 respective imaginary lines A to obtain the jndividual diapers
1.

According to the process for continuously making the
diaper 1 in which the tape fasteners 3ﬁ:are attached to the
respective diapers 1 via the steps as illustrated by Figs. 4

20 through 8, the composite 67 configured to ke the pair of
fasteners 30 usually has a width in a range of 10 to 40 mm. The

lower tocl roll 503 adapted to support a plurality of the

composites 67 arranged Intermittently on its peripheral surface




sectiens 32 and the internedi ate tape sections 33 as-the web 65 and.the
conposite 67 are conpressively squeezed between the 5 hammer rolls 505 and
the lour tool roll 503. Mire specifically, the bottomtape sections 32 of

the conposite 67 are secured to the first conposi \ﬁgg W of the
second adhesive agent 44 as the f irst corrposite%@%' 5 Hﬁ%@?rsite 6
7 are squeezed between the |lower tool roll 503 and the hamer rolls 505.

Upon 10 conpl etion of such securing, the hamer rolls 505 rotate around
the axes 517 in the first machine diréédtion MD, and come away fromthe

first conposite web 65. The first conposite web 65 having the conposites
67 Secur cRng FIABSEY SOR BACT RO ERE Do Coh R R S e BE A IS RELOR n ¢ b s

course, cut . along the 15 respective inmaginary lines A to obtain the
i ndi vi duahaygitepey 8 telatieelymnald dhemptetess-dor igohhemusies Pindking t he
diaper | in which the tape fasteners 30 are attached to the respective

di apers Ippi o tdifrsd 9P % i36 cohpastitaked7 g Uby shatfed bpeueh f8omt bge
corposite 67 configured to be the pair of fasteners 30 usually has a width

in a rangg of. 10 to !E% pwer dppLed 1SYRpPrt a
pl urali tyag?{:Pﬁg lné%ﬁ%om es %rranbgggkﬁ%g%’&rﬁ%éﬁt y on it{c% perll?pheral
surface 2002-228522/2003- 205464 -24 and ¢ oseILyipont aft ed theretﬁigﬁder t he

ef f ect5 of EUﬁ(ﬂRﬁﬁr@E@t‘P%ﬁess contacted to the pe eral surface.

the lower tool roll 503 dimensioned in this order, the
peripheral surface of the roll 503 rotates in the second machine
direction MD; by a distance corresponding to 1/6 of its
circumferential length, i.e., approximately by 105 mm as the
10 first composite web 65 is advanced in the first machine
direction MD;, by a distance corresponding to the single diaper
1. Taking account of the facf. that a distance between each pair
of the adjacent imaginary lines A correspending to a width of
the single diaper 1 is usually in a raﬁge of 200 to 500 mm, a
_15 travel distance ratio between thg peripheral surface of the
iwer toel roll 503 having tﬁe composites 67 supported thereon
and the first composite web 65 is 105:200 to 105:500, i.e.,
approximately 1:2 to 1:5. By reducing the diameter of the lower
tool roll 503 1n this manner sc that the circumfereﬁtia.l travel
200  distance of the lower tool roll 503 may be smaller than the travel
distance of the first composite web 65 per a single diaper 1,
the position of composite 67 relative to the first composite

web 65 can be stabilized in the first cross direction CIy




may have a relatively snmall dianeter, e.g. , in the order of 200 MMto
support six conposites 67 equally spaced apart fromone another in the
circunferential direction of the lower tool roll 5 503 and nore or |ess

contacted to the peripheral surface. Wth the lo t.0ol

di rensioned in this order, the  peripheral surfac\(,a\ﬁa ‘%QE%MB‘%%%WM ates
I n the second machine direction MD2 by a distance corresponding to 1/6 of
its circunferential length, i.e., approximately by 105 mmas the 10 first

conposite web 65 is advanced in the fi#st machine direction MD, by a

di stance corresponding to the single djaper. , 1. Taking account of the fact
that a di§P§F€§Pﬁéﬁ%€gnt8aﬁhep%?? lEHd%méﬁeﬂﬁ%ﬁﬁﬁﬂﬂn iahey ALRPREs LA
corresponding to a width of the single diaper | is usually in a range of
200 to 50B8omimraaks threaviatawh s tdingeancs i of belheeparipbepali phefatesysf ace of
the Ilower tool roll 503 having the conposites 67 supported thereon and

the firstggerpesishe WAR16S it 185n30014RelP5¢hBe. theCposidRBhOBEMRhHEl Y 1:2
to 1:5. By reducing the diameter of the lower tool roll 503 in this manner

so that the circunferenti.al vel..20,di st e of. | ower..f ool .rpll 503
may be snﬁﬁ“@?sﬁﬁgn tﬁﬁe t""lnavé,\:?]% difg‘tr%f'fce%gg’%t%'ne éeg:t%lgorrpggltlte V\EELCGS per

a single diaper 1, the position of conposite 67 relative to the first
conposi t esigapfisapshypenifhpiTem dde predetprmined BRI HIPR GV 1602
2002- 228522/ 2003- 205464 - 25 .

certain deqgree of fluctuation occurs in the speed of the lower

tool roll 5ﬁ3. " To minimize the position shift of the composite
67 in the first cross direction CD; both in the case of the diaper
1 for infants and in the case of the diaper 1 for adults, a ratio

10 of travel distance between the peripheral surface of the lower
tool roll 503 and the first composite web 65 is preferably 1:2
to 1:40. This ratio corresponds to the ratio between a
rotational speed of the lower tool roll 503 per minute and a
running speed of the first composite web 65 per minute.

15 In genaral, higher the rotaticnal speeds of the upper and
lower tool rolls 502, 503, higher the possibility that the
various components such as the blades 508 are readily damaged,
the composites 67 are apt to fly ofﬁ as these composites 67 are
cut off _frcm the second composite web 367 .and, in consequence,

20 the position of the composite 67 on the periphe_ral surface of
the lower tool roll 503 beccme unstable. »According to the
present invention, however, the rotational speeds of the upper

and lower tool rolls 502, 503 are sufficiently reduced to




corresponding to the longitudinal direction of the diaper 1. So far as the
travel distance of the peripheral surface is sufficient small, it is not
likely that the position of the ccwposte 67 in the first cross direction

CD, might 5 significantly shift fromthe predeterm | 1 vepn if a
certain degree of fluctuation occurs in the speedq%ﬂﬁgﬁggiga@gqug r ol
503. , To minimze the position shift of the conposite 67 in the first
cross direction CD, both in the case of the diaper | for infants and in

the case of the diaper 1 for adults, &bratio 10 of travel di stance between
the perip al , surface of the | ower ool_roll 5 3 d the. first

Compos: t P RLEYEEES iades i FIE Pladse 0B gnarine PEICE COMPRRSEIAS ¢ o
the ratio between a rotational speed of the Icwer tool roll 503 per minute
and a ruamdnyos pdedpidiiachetlhe r posabaposiafe ted 6Smpesitenbife onlstha
general , higher the rotational speeds of the upper and |cwer tool rolls

502, 503, pdi phesrihespesstdi bft ¥hé hBbweheroyBr t6UF SoEponents such as the
bl ades 508 are readily danaged, the conposites 67 are apt to fly off as

e, OTBOSL1 ol el Bk SR WEGBERRIGCORIRES 1 SIS

and, in consequence, e position of the conposi
surface of the lower tool roll 503 becqone unstable. .According to,the

presert | FRAEPRFHHS GohRVERe BiRSY GOEPPSHEE €BR&R: o itheub fePartiRg| over
tool rolls 502, 503 are sufficiently zeduced to 2002-22852Z7' 200- 1- 205464
from the scope of the invention, these hammer reolls 505 may be

replaced by any cother suitable means adapted to periodically

move close to the lower tool roll 503 and jein the composite

67 to the first composite web 65 as the composite 67 supported

10 on the lower t-:n:rl.roll 503 is opposed to the first composite
web 65.

Fig. 9 is a view similar to Fig. 5 showing the composite

67 configured to be the tape fastener 20 differing from that

shown in Fig. 2. It is possible to adopt the composite 67 as

15 shown in Fig. 9 without departing from the scope of the present

invention. The tape fastener 30 cbtained from the composite

67 is distinguished from that of Fig. 2 in that the top tape

section 31 ol:rtaiﬁed frt.:m the top tape section 131, the bottom

tape section 32 and the intermediate tape section 33 are

20  independent frﬁm cne another and connected at the end pbrticns

therecf which are associated with one another. More

specifically, the inner end porticon 46 is folded upward and

connected in a folded state to the inner end portion 36 of the




-26 alleviate damages of the blades 508 and the other components and to
stabilize the position of the conposite 67 on the peripheral surface of
the lower tool roll 503. The hamer rolls 505 serve as pressure nmeans to

join the 5 conpo site 6 7 to the f i rst conpos i j t
departing fromthe scope of the invention, these %ﬁﬁ%@@5$%§WEM@@§%§ay be
repl aced by any ot her suitable neans adapted to periodically nove close to

the lower tool roll 503 and join the conposite 6 7 to the f irst cornpos
ite web 6 5 a s the c onpos ite 6 7 sufported 10 on ‘the | ower tool roll 503

IS opposed to_the first cogposite b 65. Fig. Q91is vi.ew simlar to

- o P oHER HEPEHEeEbIBtatte. TP AR SNE FFtIOT A2 PEpERERBPERER 30

differing fromthat shown in Fig. 2. it is possible to adopt the conposite
Cﬁlé‘-lﬁfg tepar

67 as 15 SapssegkiRpy 320i6)k di aved feomamcttins] soopeclhfa £pddgdesent
I nvention. The tape fastener 30 obtained fromthe ccaposite 67 is

di stingui shgdef temchbabudferFiethd portiitat 4heof ophéaphtesnediiane3tapbt ai ned
fromthe top tape section 131, the bottom tape section 32 and the

| nt er nedi es5ect .are. 204d.nde nq_eﬂg d
connectedgéft%ﬁg g%d pgg?Fggéﬁ&tﬁérgg"wﬁﬁch aréaggg% at%%eﬁgﬁﬁ g%g
another. nore specificaII%, the, i nner. end portjon 46 js folded upward and

connect ed=FRERIF Jparend: BhE HERT HIATH ekt it s+ g esk OB 1EReentire

lower surface with the first_adhésive agent 39 having mild
pressure-sensitive properties. The adhesive agent.39 is
covered with & plastic film strip 151 in the vicinity of the
imaginary line A, The top tape section 131 is cut along the
10 imaginary line A together with the plastic film strip 151 to
obtain the top tape section 31 shown in Fig. 2 and a zone defined

by the plastic film strip 151 forms the finger-grip.
Fig. 10 is a view similar to Fig. 5 showing a preferred
example of the composite 67 configqured to become the tape
15 fastener 30. In the case of the tape fastener 30 cbtained from
this composite 67, the top tape section 31 cobtained from the
first tape secti.c:-n 131 is provided on the lower surface thereof
with an anchoring zone, i.e. a releasably attaching zone,
defined by a hocok member 81 to be used a part of so-called
20 mechanical fastener. Of the top tape section 31, the bottom
tape section 32 and the intermediate tape section 33, at least

the intermediate tape section 33 or its lower surface 33a facing

the hook member 81 is made of a sheet material with which the




2002- 228522/ 2003- 205464 -27 top tape section 31. The outer end portion 42
of the bottom tape section 32 is folded upward and connected in such a
folded state to the outer end portion 47 of the internediate tape section

33. Referring to Fig. 9, the top tape section 131 \/ he
i maginary line A and coated on its entire | ower @?ﬁg?ﬁglﬁﬁtﬁgﬂ I'rst
adhesi ve agent 39 having mld pressure-sensitive properties. The adhesive

agent 39 is covered with a plastic filmstrip 151 in the vicinity of the
i magi nary line A The-top tape secti of®t31 is cut along the 10 inaginary

line A together with the plastic filmstrip 151 t btain the.top. t
Secti on SCRRBERLER B 4B 1ZERING Shatbab i RE <RSI Ro APABIED FRPRLE(T1 p

151 forns the finger-gr Fi 10 is a viewsinmlar to Fig. SShdvvinga

( i p. : : h
pr ef er r edh@@IRGPE e HAra ket orbolPers 67 Bunfhotren tarpceneiome3?ape 15
fastener 30. In the case of the tape fastener 30 obtained fromthis

conposi t eufiffe 1 édealb Dy Hoapiedseottitan 1 3duadt-ampedvioam wdie 6 3f ¢asf idnapedsect i on
131 is provided on the | ower surface thereof wth an anchoring zone, i.e.

a rel easabhy GLACN ite Z0BgoksHBLENCS bypg hapladber Blulp beeuisgd a par

of so-called 20 nechanical fastener. "the top tape section 31,
EECLIR LA N RS LR R N S
| 33 is releasably attached to the bettom tape section 32 so as
to be easiiy peeled off from the bottom tape se&tion 32. With
the diaper 1 having the tape fastener 30 obtained from such a
composite 67, the sheet material ha;u'ing a plurality o.f loops
1L'I' defines a target zone onto which the hook mamber Bl is to be
" engaged when the diaper 1 is put on the wearer's bedy. If the
backsheet 3 of the diaper 1 is made of a sheet material such
as nonwoven fabric having a plurality of loops, the backsheet
as a whole can be utilized as the target zone.

15 Fig. 11 is a view similar to Fir:;. 10 showing another .
preferred example of the composite 67 confiqured to become the
tape fastener 3r_:I. The tape fastener 30 obtained from this
composite 67 is characterized in that the outer end portion 37
of the top tape section 31 extending aside from the intermediate

20 tape section 33 toward the imaginary line A - A is provided on
its lower surface with the hook meml;::er 81 defining the anchering

zone. The intermediate portion 38 of the top tape section 31

is releasably attached to the intermediate tape section 33 by




the hook nenber 81 is made of a sheet material with which the
2002- 228522/ 2003- 2054(>4 -28 hook nenber 8 1 rel easably engages, for
exanpl e, nonwoven fabric having a plurality of |oops. The bottomtape

section 32 is wunreleasably bonded to the Iiquid-i [ 2&?’5@
configured to formthe backsheet 3 by nmeans of theﬂg}gc%ﬁgy% pr'e%&ggzrle-s ens

itive adhesive 4 4 . The internediate tape section 33 18 rel easably
attached to the bottomtape se~ction 32 50 as to be easily peeled of f
fromthe bottomtape section 32. Wth-2%he diaper 1 having the tape
fastener 30 obtained fromsuch a ccniposite, 67, the sheet sjeri ai. havi ng a
plural i t ym8enBoops 18 dBilfesPRetERERTSSOMELbRE 0 IFET The 1ok nxfFber 81
is to be engaged when the diaper 1 is put on the wearer's bodz. if the
backsheNet n3eghetiiate appe Iscctimadaddfin vhbessablerabtached tasth8nwoven
fabric having a plurality of |oops, the backshe--et as a whole can be

utilized agytRe L&g@%&% 1B Wiidh 14,1 SnaveWirElarsatlFbendea
show ng anot her. referred exanple of the ccnpos-ite 67 configured to

becone the t&g f ast ener 30"0;15%6 tpbe%t”%igﬁnfé c%%ﬁ%‘g?eﬂ‘@g féﬂ-ﬁ“f;;h@ S

conpositet'ﬁ’?t I'ze he outer 'en tiron 37 of the top
_tape section 31 extending aside f romthe internedi ate 20  tape -qgectlon 33
{owar &5 t hbachsleRsr 3. | | e the CAPPSTRPEOPEEG G This PERLSrRBCH h t he
hook nmenber 8 1 def ining the anchoring
menber 81 is utilized in the same manner as in the example

depicted in Fig. 9. The liquid-impervious web 63 or its outer
surface can be made of such a sheet material as a nonwoven fabric
engag.eable with the hook member 81. TIn the case that the hook
10 member 81 engages with the 1iquid—irr@ervious web 63 during the
process of the present inventicn, the adhesive 82 can be deleted

if recquested.
Fig. 12 is a view similar to Fig. 10 showing still another
preferred example of the composite 67. This composite 67 is
15 distinguished from that depicted in Fig. 10 in that the bottom
sheet 82 configured to become the bottom tape section 32 of the
tape fastener 30 extends beyond the imaginary line A - & tﬁ the
tape fastener 30 to the located on the left side of Fig. 12 {not
shown). The top tape sect_ic:-n 31 and the intermediate tape
20 section 32 are folded together so as toc be unfolded in the
direction indicated by an arrow R. The top tape section 31 i=s
provided on its lower surface with the hook member 81 defining

the anchoring zone, i.e. the releasably attaching zone, and this




zone. *The internediate portion 38 of the top tape section 31 is releasably
attached to the internedi ate tape section 33 by 2002-228522/2003-205464 29
nvamans of a mld pressure-sensitive adhesive 82. The internediate tape
secti-on 33 is releasably attached to the bottomgt ection 32 which is,
in turn, unreleasably bonded to the |iquid-inpe= @8@2 2P0 PHY s conf
igured to formthe 5 backsheet 3. In the tape fastener 3 of this exanple,

t he hook nmenber 81 is utilized in the saute manner as in the exanple
depicted in Fig. 9. The I|qU|d |nve |@Qs web 63 or -its outer surf ace can

be made of such t rial nonwoven f.abric ageable with -the
ook mentepoh et Bl 1898 HeaKEBRNEY TR e 1BECERBAIBEoVFARE - { he

| i qui d-inpervi-ous web 63 during the process of the present invent-ion,

t he adhesseetBan Gghhbvidgl @tdaraliityeqichbieps . Filhe i8teirmediatecrape
imlair, to Fig. 10 s howng s ti 11 .another pref erred exanple of the

conpos lt@e@tﬁm Th3i i5 eelpaBable GtiachedlFoH S tidipdisaied, feiemmg hat
deplcted In Fig. 10 in that t he bottomsheet 8 3 con f igured to becone

t he- bott f f dth

i rrggi (rjlar &Q} iﬁgg?b\%%l}%gb?’ﬁéﬁt %%%SF as?gﬁ'ere'gott%%epﬁ%t%“ %é%dgeafe éélgl ef t ©
si de of %not- shcwn %&ﬁﬁ%ﬁe top ta e section 31 and the i nte=aediate
t ape §0 tloﬁ 2 batdany ofdt Hér %%?Q?FQ%FUH?Bﬁﬁ@dqW?Qr&$5

substantially full length to the liquid-impervious web 63 which
is configqured +to becurﬁe the backsheet 3 by means of a
pressure-sensitive adhesive 84 having high bonding strength.
The fop tape section 31 may extend beyond the middle tape section

10 33 toward the transversely miﬁdle point of the diaper 1. In
this tape section 31 a portion of the hook member 81 which. extends
beyond the middie-tape section 33 can engage with the outer
surface of the liquid-impervious web 63 made of a nonwoven
fabric.

15 Fig. 13 shows an example of a manner to use the tape
fastener 30 depicted in Fig. 12. The tape fasteners 30 are
attached to each side of the front waist region 6 of the diaper
1. The top tape section 31 of the tape fastener 30 is pulled
toward the transversely middle section of the diaper 1, i.e.

20 in the directicn indicated by the arrowR in Fig. 12. If a slack
is left after the diaper 1 is put on the wearer, the tape fastener

30 may be adjustably pulled in the direction R to tighten the

diaper 1 around the waist of the wearer and thereby to provide




direction indicated by an arrow R The top tape sect-ion 31 Is provided on
iIts lower surface with the hook nenber 81 defining the anchorlng zone, i.
e. the relt~asably attach-ing zone, and this 2002-228522/2003- 205464 -30
hook menber 81 is releasably attached to the inter sectlon 33
having a plurality of |oops. The internedi ate tapeﬂﬁgég$§%%%

rel easably attached for a tenporarily fixing purpose to the bottonlsheet
83, i.e., the bottomtape secti-on 5 32, The bottom sheet 83 is unrel easably
bonded over its substantially full IeHgth to the |iquid-inpervious web 63

which 1is_configured sheet ans of a .
pressure-ggn%E? Qgr%ﬁﬁgégﬁﬂj QﬁFE& ﬁFBHEEOﬁJFﬁd: FERGER. S WALSEop tape
section 31 extend beyond the m ddl e tape section 10 33 toward the
transvers@fytéﬁmﬂﬂPQKﬁﬂﬁtQﬁEEhéﬂdi&p@ﬂaﬁtﬁQﬁlhﬂﬂstnaqnhahkﬁiim Bisa
portion o the hook nenber 81 which extends beyond the m ddl e-tape section

33 can engeggividlinabed Dideriosyriae eapk Eﬁgtéhﬂﬂlﬂi hARAr ¥iguesWebh&3 nade
of a nonwoven fabrlc 15 Fig. 13 shows an exanple of a nanner to use the

tape fasg Q_Sé ﬁs.;ﬁ;att%% wdi afé?ewggﬁ?&aﬁﬁ%@at&}%&ﬁ%ﬁg% gttached

to each 5| ont wal st region I aper p tape

secti of the f as ner 30 |scpulled toward the transversely
m ddl se ?dﬁﬂﬁ f.{q@ﬁ:e&e&bé élse in accordance with the present

invention includes such a tape fastener 30 as depicted and used
in Figs. 12 and 13 in addition to the tape fastener 30 depicted
and ueed in Figs. 3a and 3B.
Without departing from the scope of the invention, it is
10 possible to attach the tépe fasteners 30 not only to the
open-type aiaper 1 as illustrated in Figs. but also to the pull
on-type diaper. Instead of attaching the tape fasteners 30 to
the hourglass-shaped continucus backsheet 3 forming the front
waist region 6, the crotch region 8 and the rear waist region
15 7, it is possible to attach the tape fastenerzs 30 to any cne
of separate sheets defining the surfaces of the front waist
region & and the rear waist régir.m 7 facing the wearer's garment.
_' While the present invention has been exaﬁplarily described and
illustrated with respect to the cpen-type diaper, the present
20 invention is applicable alsc to the other dispesable wearing
article such as disposable training pants or disposable pants.

The process according to the invention for continuously

meking disposable wearing articles is primarily characterized




20 in*the direction indicated by the arrow Rin Fig. 12. If a slack 1is

| eft after the diaper 1 is put on the wearer, the tape fastener 30 may be
adjustably pulled in the direction Rto tighten the diaper 1 around the
wai st of the wearer and thereby to provide 2002-228522/2003-205464 an
appropriate fitness of the diaper 1 to the wear er "2082u8822/20G3-20§d6¢ ape
fastener 30 is elastically stretchable in its |longitudinal direction, the
tape fastener 30 will tighten the diaper 1 around the waist of the wearer
in nore ef fective manner. 5 The tape ¥astener 30 to be used in accordance

w th the pre ent _invention includes such a tape fastener 30 as depicted
and used T gshesecapd CONHBIRNE Weh ¢oTPEESingaEiasdbrsive apepi ct ed

and used in FgS. 3A and 3B. Wthout departing fromthe soope of the
“invent-i ostripsiis I¢Q poshebsecond atacdcng Heérecapenfomticeraisl 30 figg orily
to the open-type diaper 1 as illustrated in Fi-qs. but al50 to the pull

on- type g fPEmacHithl gadeethioal t3%hd @grtsfaecéﬁ@fnﬁﬁés LR EBnaidgl £y the
e-front gt re

hour gl ass- shaped r-onti nuous backsheet 3 form-ng t wal gi on

6, the cr [ eqi .and, t.he .rear | st, reqion 15 7, it | ssiple to
ot tach ¢ nEn 2irst BRRARR G R tB S bt Pl e BaBE R RL e
surfaces-of the front 'waist _region 6 and the rear waist region 7 facing
the wear eind the Fonier tomil) B0l hdoph Jahiati et Shehustabéanakespeedi |y
descr-ibed and. 1l1l1~.istrated with respect to the open-type di aper, the
present lower than the running speed of the first continucus web. Such

a unigue procedure not only alleviates abrasion and/or damage
possibly occurring in the upper and lower tecol rcells but alsc
stabilizes the p-csitj.un at which the composite of the tape

10  fasteners having been obtained by cutting the second continucus
. web iz supported on the lower tool roll. The preocess according
to the invention is ‘also characterized in that the first
continuous wek comprising the wearing articles still contigquous
to one another is cut so as to bisect the composites attached

15 to this web, respectively, to cbtain the individi;lal t&earing
articles and at the szame time to obtain the individual tape
fasteners from the respective composites. Thizs unique
procedure allows time and labor required for preparation and
attachment of these tape fasteners to be reduced in comparison

20 with the case in which the individual tape fastenars are
prepared and attached to the wearing article. The positicn of

the first continucus web in the longitudinal direction {i.e.,

the first cross direction) canbe reliably stabilized by feeding




20 invention is applicable also to the other disposable wearing article
such as disposable training pants or disposable pants. The process
according to the Invention for continuously making di sposabl e weari ng
articles is primarily characterized 2002-228522/2003-205464 32 -in that
the second continuous web conprising the adhesi ve $¥ge?283¢3/2P3-2@540d4d i n
the second nmachine direction orthogonal to the f irst machine direction to
the f irst continuous web running in the f irst machine direction and cut
bet ween the upper too | ro 11 5 and th#- ower tool roll both rotating at:
the rotatjonal speed |ower than the running speed -of the first cont inuou
s web. SutPf seconf RO MER Y g lowasy teods rablaspbatang/ ak danage
possi bly occurring in the upper and | cwer tool rolls but also stabilizes

t he posi tthea mlathivly hewonrhmisigma bipekd taphel fifsasiensmdiavieg been
obtained by cutting the second continuous web -is supported on the |ower
tool rollinToge PAPEESEiBRCOFEhOGonsP 8CthI¥ePIQp &SnflR9oGd terized in
.that the f irst continuous web ccnpris ing the weaning art-1c les st i 11 c
ontiguous to one another is out so as to bisect t-he conposites attached
J5 to this web, respectively, to obtain the individual ~ rearing articles
and at the aane tine to obtain the individual tape fasteners fromthe
respective conpos-ites. This unique pracedu.re allows tine and | abor
required for preparation and :




attachnment of these tape fasteners to be reduced in conparison 20 with the
case in which the individual tape fasteners are prepared and attached to
the wearing article. The posi-t-ion of the first continuous web in the

| ongi tudi nal direction (i.e., the flrst cross direction)_can be reliably
stabilized by f eedi-ng 2002-228522, 2003- 205464 - W2t RE5IHROHH2QWHE nuous -
web by the lower tool roll rotating at the relatively |ow rotational speed
to the first continuous web in the direction orthogonal to this first

conti nuous web. 2002-22852212003-205 434 -34 CL Al MS 1. A process for
continuously making a di sposable wearin articles, said disposable wearing
article having a longitudinal 5 d?r%c@ignmaﬁd a transverse direction
orthogonal to - said longitudinal direction so as to define a

wai st-circunferential direction of said disposable wearing article, said
di sposable wearing article conprising an inner surface facing the wearer”

s body, & outgrpsatdas oFdAWdHL itifueas %ﬁﬂng,ahnaﬂgpeegbiep@iéérm of tape
strips each having a | ongitudinal direction and a transverse |rec?|on and

ot oched 469815 kg G LoEgn 0L 8otk PRSP BuVRElL et Ll 8,1 o1 0
longITUdLgfiection and a transverse directicn nrthogonﬁl to - said
lcmgitudinal direction so as to define a waist-circumferential
direction of said disposable wearing article, said disﬁosable
wearing article comprising an inner surface facing the wearer's
body, an outer surface facing the wearer's garment and a pair
I of tape strips each having a longitudinal direction an-._:i a
transverse direction and attached to said outer surface of s.ﬁid
disposable wearing article at side edge portions thereof
oppoéed to each other, respectively, so that said lengitudinal
direction of sald tape strip is in c-::;nformity with said
15 transverse direction of said disposable wearing article, one
of gsaid tape strips being folded substantially in a 2Z-shape
while the other of said tape strips being folded Euhstant.ially
in an inverted Z-shape, said pair of said tape stfips comprising
a top tape section, 2 bottom tape section and an intermediate
20 tape section connecting said top tape section to said bottom
tape section, so as to define said Z- or inverted Z-shape, said

bottom tape section being configured to be unreleasably

attached to said outer surface and provided on its lower surface




direction of said tape strip is in conformty wth said 15 transverse
direction of said disposable wearing article, one of said tape strips

bei ng folded substantially in a Z-shape while the other of said tape
strips being folded substantially in an inverted Z-shape, said pair of
said tape strips conprising a top tape section, aUd8t48na/ANE- on and"
an internediate 20 tape section connecting said top tape section to said
bottom tape section, so as to define said Z- or inverted Z-shape, said
bottom t ape section being configured 13 -be unrel easably attached to said
out er surface and provided on its | ower surface 2002-2-28522/2003-20, 54(>4
-35 wit h SRS Sz‘é’i?ez‘f’gslrds"f‘b‘s R AR BEGH 168 hgisgneeabimarado be
rel easably attached to said outer surface and provided on its |ower
surface vietba relemssibly adtteadinch gor sad dapdteacbhurbbcehand apeosidéds bei ng
attached to said outer surface of said 5 disposable wearing article at said

adhesi ve g@nas 3aWBrPEeELsse h ﬁoﬁéléb!ﬁaﬁw é@éﬁéﬁiﬁ$%oqif aﬁa@é@ma“ ng

~articles conprising steps of: (1) continuously feeding a first

b h '
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surface, in a first machine direction; %) continuously feeding a second
web anprqlgs-rp@sagale wearing article at said adhesive zone, sald process

for continuously making the disposable wearing articles
comprising steps of:

(1) continucusly feeding a first web comprising a
plurality of sheet members being contiguous to one ancther in

10 said transverse direction, each forming at least a part of .said
cuter surface, in a first machine direction;

{2} continuously feeding a gsecond web comprising a
plurality of composites of said tape strips ‘;:-_éing contigqueous
to one aneother in said transverse directicn of said tape strips,

15 in a second machine direction wherein each of said composites
comprises a palr of said tape strips folded in said 2— and
inverted Z-shape, respectively, either tape sections of said
top tape sectic:-ns and said bottom tape sections in said
composite being contiguous at respective ends therecf and the

20 rest of said tape sections being spaced apart from each octher
80 as to present a vertically depressed f2-shape;

{3) introducring said second web fed in said second machine

direction between an upper tocl rc:-l.l rotating in said second




plurality of conposites of said tape strips being contiguous to one
another in said transverse direction of said tape strips, 15 in a second
machi ne direction wherein each of said conposites conprises a pair of said

tape strips folded in said s- and inverted Z-sha r ' i t her
tape sections of said top tape sections and saidp%%?f%ﬁgﬁéggfgg%%gﬁns I n
said cceposite being contiguous at respective ends thereof and the 20 rest

of said tape sections being spaced apart fromeach other so as to present
a vertically depressed Q shape; (3) im @bducing said second web fed in said

second ' di | b er _tool..roll, rotating . n said
second 200 %bﬁgg‘gﬂ%ﬁ%{sﬁﬂgﬂ 5%%%@ ﬁﬁa%ﬁf% SRhFEEAS Ao ﬁﬁﬁc’gﬂ gkPss
extending,in a second cross _direction orthogonal to said second machine

di rect i onSERACEICR oREERPEENAL oFP ERiEnARAENPaFarhEne disartioppardiaol 1ol
and rotating in said second machine direction so that the upper 5 surfaces

of said tbpwerpeskerildnexitendindg panpbbel d.casaideppper tal10$©100868Ct Wit h
a peripheral surface of said lower tool roll and cutting said second web

LML maLA ERcaTceconasaohUactuanyd 0 or s O BOBLLE"
tool 10l 1o £A-EQTH¥ SN b BYHE°EL00: SAL DU A LAPS 3% L 205, O
in close contact with a peripheral surface of said lower tcol
roll and cutting said second webk periodically in said second
cross direction +to obtain said composzites arranged
intermitt_ently in a circumferential direction of said iower
10 tool roll;

(4) compressively sgueezing said bottom tape sections of
said éqmpcsite kept on said peripheral surface of said lower
teel roll batween said lower tool roll and pressure means
adapted to move close to saild lower tool roll pericdically as

15 said lower tool roll rotates and therefore the lower surfaces
of said bottem tape sections in said composite are opposed to
said first web running in said first machine direction and

_ securing said bottom tape sections of said composite to said
first web at. said adhesive zones so that the composite extends

20 across a boundary between each pair of the adjacent sheet

' members of said first web and aevenly extend on these adjacent

sheet members of said first web; and

{5) cutting said first web tcgether with said composites




sai d conposite kept on said peripheral surface of said | ower tool rol
between said | ower tool roll and pressure neans adapted to nove close to
said lower tool roll periodically as 15 said |ower tool roll rotates and
therefore the | ower surfaces of said bottomtape sections in said
conposite are opposed to said first web running i #W03a328523/28Q3-2ekdedne
direction and securing said bottomtape sections of said conposite to said
first web at said adhesive zones so that the conposite extends 20 across a
boundary between each pair of the adjseffent sheet nenbers of said first web
and evenly extend on these adjacent sheet nenbers of said first web; and
(5) cutti%@ Qaf 4T RFr SEoRBpdivgether qrehoganal cbapsaidetirst machine

2002- 228522/ 2003- 205464 -37- in a first cross direction orthogonal to said
first nacfiinectionent tbhatshea QanehsboriofesaidwonfxrditdcOnpesid £srén sai d
first machine direction is substantially bisected, respectively, to

obtai n sakgch il \d duabt sheal SBBREsSt PA LY 380 Q0 & 88 %tiv%&y,oaé

opposed to each other in said first nachine direction th said’pair of

tape stri whi.ch.is folded in sai 2-shape and the other .is fol ded -
in said iﬁ%%% edg§}§ﬂé§§?“iﬁu?ﬁesgﬁﬁ e (oS MLimls dmi 9ﬂrﬁﬁéewﬁ@9%in sai d
wearin 10 article is a disposabl e diaper, disposable training pants or
di sposabl BebipRg orpRted e earhr oFBer ol ik Firsthmashige direction

with said pair of tape strips one of which is folded in said

Z-shape and the other is folded in said inverted Z-shape.

2. The procezs according to Claim 1, wherein said wearing
1) article is a disposable diaper, disposable training pants or
disposable pants, said sheet member is configured to be said
outer surfﬁca of said disposable wearing article in a front or
rear waist regicn and said first web comprises a plurality of
said sheet members connected to one ancther at side edges

15 thereof in sald front or rear waist regiomn.

3. The process according to Claim 1 or 2, wherein said lower
tocol roll is adapted to rotate in said second machine direction
at a constant rotational speed and a ratioc between said
20  rotational speed per minute of =said lower tool roll and a running
speed per minute of said fifst web in said first machine

direction is in a range of 1:2 to 1:40.




outer "surface of said disposable wearing article in a front or rear waist
region and said first web conprises a plurality of said sheet nenrs
connected to one another at side edges 15 thereof in said front or rear

wai st region. 3- The process according to Caim 1hﬁ[}' %S%ﬁi n_sai d | ower
tool roll is adapted to rotate in said second machfH& (205464 5
constant rotational speed and a ratio between said 20 rotational speed per

m nute of said |ower tool roll and a running speed per mnute of said
first web in said first machine directionis in a range of 1:2 to 1:40.

2002- 225542120 < J:he process according to any one of Cains
1 throughz?,, \?ﬁ%‘rgg‘%ﬁﬁé%ﬁ%%gétggs%r}h@ aﬁg}rc%%r?éé:]ﬁ% i B?’l‘rﬁ*ﬂﬁbﬁr olls
extending parallel to each other and adapted to rotate in said first
machi ne- %%?%%n?aﬁg@r%%mﬁ? OPR3RE JBUBPHI#9 2 opahy ofichafmet arabl X
through 4, wherein the releasably attaching zone includes an adhesive

agent codt¥eerdingimhraldmd toreachatier enchadbpyeati@ehadtdOinds4asi r ed
portion of said outer surface. 10 6. The process according to any one of

clains 1 fiwdrghacdhinahelbdeidyg, rel easably attaching zone includes a hook
menber '

5

5. The process according to any one of Claims 1 through 4,
wherein the releasably atfaching zone includes én adhesive
agent coated on said tape strip to be releasably attached to
a desired portion of said outer surface.

10
6. The process according to any oﬁe of Claims 1 through 4,
wherein the releasably attaching zone includes a hook member
provided on said tape strip to be releasably attached to s
desired portion of said outer surface.

15
7. - The process according to any cne of Claims 1 through &,
wherein said middle tape secti-.;m is releasably attached to said
releasably attaching zone of said the top tape section of said
tape strip folded in said Z- or inverted Z-shape.

20
B. The process according to Claim 6 or 7, wherein at least
sald middle tape section amc:n'g said top tape section, said

bottom tape section and said middle tape section is made of




provi 8ed on said tape strip to be releasably attached to a desired portion
of said outer surface. 15 7. The process according to any one of Cains 1
through 6, wherein said mddle tape section is releasably attached to said
rel easably attaching zone of said the top tape section of said tape strip
folded in said Z- or inverted Z-shape. 20 8. The prdeddS52ee8P2Ae O ai m
6 or 7, wherein at |least said mddle tape section anong said top tape.
section, said bottomtape section and said mddle tape section is nade of
2002- 228522/ 2003- 205464 -39- nonwoven-fhbric which is rel easably engageabl e
wth a nopkn BBERCT Rl :2 TEIAN L2 LRSI ENS], PLOVIIeS OO0 SELE Lo are

member of a mechanical fastener provided on said top tape

section,




