2.3 JAN 200-7 -1 SPECI FI CAT I O N PROCESS FOR CONTI NUCUSLY 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 naking di sposabl e wearing
articles such as disposable diapers, disposable training pants or

di sposabl e pants. 10 BACKGROUND ART OF THE | NVENTI ON EP 17 £33AB2HiA2

di scl oses 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 direction infermttently in one direction of the
continuous web. In the case of this apparatus, continuous web conprising a
series of adhesive tape stgipsgbei nigrstidlacontigguous to one another is

i ntroduced between a cutter roll and an anvil roll and thereby cut into

t he 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 continuous web of the adhesive th% strips

is subst @RACASSy FORuSPNTENHOPSE At MORENG sHETRPHIBLH dERRANG AG(IIEC ni
Tttry i
5 TECHNICAL FIELD OF THE INVENTION
The‘ present invention relates to a process for

continuously making disposable 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 contiguous to one another in its one

15 direction intermittently in one direction of the continuous web.
In the case of this apparatus, continuous web comprising a
series of adhésivé tape strips being still contiguous to one
another is introduced between a cutter roll and an anvil roll
and thereby cut into 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 continuous web of the adhesive tape strips is

substantially equal to a rotational speed of the anvil roll and



-2 these speeds are |l ower than a running speed of the continuous web of

di sposabl e diapers. The anvil roll lies imediately below the continuous
web of disposable diapers and rotates to the running dirgcyigd 8§/t his
continuous web. The adhesive tape 5 strips run in the sane direction as the
continuous web of disposable diapers runs and successively bonded to the
conti nuous web of disposabl e diapers. Japanese Patent Application
Publ i cati on No. 1986-287645A discloses a tape applicator adapted to feed
tape strips each 10 having a predeteryined length in a web running
direction and to attach the tape strips to the running web. The tape strip
is fed intaedir gptb@n afd hogerathan 4 henmdng speedgdithectbotinandst hen fed
in the web running direction before attached to the web. This applicator

' 1s adapteg, Oo%t hﬁgggégg%%gﬁgaﬁéfé ps '111159 tonfie Aeh §Qe%h§¥mnédﬁlaﬁé§&' ty of

the tape strips ma apart from one anot her para eI to one
anot her. The speed at which th pe, stri are fed in nnlng
d|rectlonbﬁéoweﬁﬁﬁFXFSﬂFHE“FbWﬁgn@%-%&ﬁﬁ?ﬁ%ﬁi: glﬁBEISI?Pé 5%5?% 8|ted
references, the adhesive tape strips 20 are fed in the sane direction as

t he web rmh&nmnhxngduimmki@nOﬁhérMEQDnWWmmpmﬁmﬁb dédig edheslee tabR t he
adhesi ve tape strips to the web of disposable diapers contiguous to one

anot het ali HRSI AN CHHEShandi 89réor oH hasi ke edgrsintotBewebdo¥i dual
disposable diapers runs and successively bonded to the
continuous web of disposable diapers.
Japanese Patent Application PublicationNo. 1986-287645A
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 attached 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 parailel 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



2 3 JAN 2007 -3 diapers according to the above-cited known art, the web
running direction should be orthogonal to the transverse direction of the
i ndi vi dual diapers. In other words, the above-cited Pub;aﬁa Ugysclose
none of processes adapted to attach the 5 adhesive tape 715t he si de
edges of the individual diapers at a high efficiency. It is an object of
the present invention to provide a process for continuously making

di sposabl e wearing articles inproved so that the adhesive tape strips can
be efficiently 10 attached to the web-xonprising a plurality of disposable
wearing articles contiguous to one another in a transverse direction of
the arti ckhdapeestdmtomsdioly paitheofbohe-aithed knewnapet sthiepeb cunnbag
positioned on both side edges of the individual article. 15 DI SCLOSURE COF

THE 1 NVENEL QN-LR o 3CEREGERGS wrtthogbﬁaprﬁ%te Lpygatiere dihese ilon opr ovi ded
a process #br continuously maki ng~di sposabl e wearing articles, the

di sposabl e _wear ti.cl e, having a.longitudinal . di n

transver s&Di %ﬂé%%ﬁ# %b%ﬁ%ﬁsto FHeC%§eFOH§PEUd'hgﬁgd|g%§'|§%%§g as to

define a wai st - C|rcunferent|al direction of the disposable wearing

article, Publdeeposnbiidsciparimpartli orecesrpri %@%@t% Y eitasty F&@e f aci ng

the wearer's body, an outer surface facing the wearer's garnent and a pair
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
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 disposable 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 invention, there is
provided a process :Eo.r continuocusly making disposable wearing
articles, the disposable wearing article having a longitudinal
direction and a transverse direction orthogonal to the
20 longitudinal direction so as to define a waist-circumferential
direction of the disposable wearing article, the disposable
wearing article comprising an inngr surface facing the wearer's

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



2 3 JAN 2007 _4_ of tape strips each having a |ongitudinal direction and a
transverse direction and attached to the outer surface of . the disposable
wearing article at side edge portions thereof opposed to each other,
respectively, so that the longitudinal 5 direction of theXdpd Zb7ip is in
conformty with the transverse direction of the disposable wearing
article, one of the tape strips being folded substantially in a Z-shape
while the other. of the tape strips being folded substantially in an
inverted Z-shape, the pair of the tapg strips conprising a top tape 10
section, a bottomtape section and an Internedi ate tape section connecting

the top tape s8¢t 100 {0 tBE-HOLAGIME aRC18RGELOAISH asréOc sl i agathe Z- or
i nverted Z-shape, the bottomtape section “being configured to be

unrel easably attached.to fhe outer surface d provid n.it r
surface witHTEYSEdfe W%c%bﬁ%,anfg attﬁgcf“ag Y%g‘: esg’g ?%ng"g%lgan%e é%n%ﬁéﬁr ed to
be rel easably attached to the outer surface and provided on its | ower
surface widispwsabdleeassibiinat eaehthy 2bneigded edih BPTERRNS apBeSEPEps bei ng
attached to the outer surface of the disposable wearing article at the
adhesi ve sedDtdheadtt eness aeeepdtbivé Dy | e phasetite iloverittudinednpri ses
the steps of: (1) continuously feeding a first web conprising a plurality

of 5 direction of the tape strip is in conformity with the transverse

direction of the disposable wearing article, one of the tape
strips being folded substantially in a Z-shape while the other
of the tape strips being folded substantially in an inverted
Z-shape, the pair -of the tapé 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 configured to be unreleasably attached to the outer
‘surface and provided on its lower surface with an adhesive zone,
15 the top tape section being configured to be releasably 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 pfesent invention comprises
the steps of:
(1) continuously feeding a first web comprising a plurality of

sheet members being contiguous to one another in the transverse



sheet nmenbers being contiguous to one another in the transverse 2 3 JAN
2007 -5 direction, each formng-at |least a part of the outer surface, in
a first machine direction; (2) continuously feeding a seco g 2ﬁﬁ conpri si ng
a plurality of conposites of the tape strips being coﬁiﬁgﬁ \ b one
another 5 in the transverse direction of the tape strips, in a second
machi ne direction wherein each of the conposites conprises a pair of the
tape strips folded in the Z- and inverted Z-shape, respectively, either
tape sections of the top tape sectionssand the bottomtape sections in the
conposite being contiguous at 10 respective ends thereof and the rest of

the tape sectdans,Dekhgn spAcedyanankabiommach ot BRE Secas suefpicesent a
vertically depressed Q shape; %3) i ntroducing the second web fed in the

second machi ne _direction _between, an upper tool roll rotating in the second
15 machi ne™ it dotisin FOURE SHTEK3%8xt ending in a second cross direction
orthogonal to the second nmachine direction and a | ower tool roll, extending

paral [ el t@} lenippecusdy fesfingnd setand WEP FRAMPRES 3¢ chd lvecHiide
direction so that the upper surfaces of the top tape sections in the
conposi t e &f eckpptitas dfosike eepkactr Ak befhg a@opgrigubesalo suefaacehsfr t he
| ower tool roll and cutting the second web periodically in the second
Cross gi reﬁi%t&ansverse direction of the tape strips, in a second
machine direction wherein each of the composites 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 composite 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 verticélly
depressed Q-shape;
(3) introducing the second web fed in the second machine
direction between an upper tool roll rotating in the second
15 machine direction around an axis extending in a second cross
direction orthogonal to the second machine direction and a lower
tool roll extending parallel to the upper tool roll and rotating
in the second machine direction so 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 periodically in the second cross direction to

obtain the composites arranged intermittently in a

circumferential direction of the lower tool roll;



obtain the conposites arranged intermttently in a circunferenti al
direction of the lower tool roll; 2 3 JAN 2007 -6 (4) conpressively
squeezing the bottomtape sections of the conposite kept on the peripheral
surface of the lower tool roll between the |ower tool ZrpldAlddbressure
means adapted to nove close to the lower tool roll periodically as the

| ower tool roll 5 rotates and therefore the | ower surfaces of the bottom
tape sections in the conposite are opposed to the first web running in
the first machine direction and securipg the bottomtape sections of the
conposite to the first web at the adhesive zones so that the conposite

ext ends ac(rétaﬁ Zzo?npt}%@,@%&ybgh\&%%aiﬁaCEné%ﬁéwm of aph e i idfrRnloss hagt

menber s of I'rst web and ‘evenly™ extend on the adjacent sheet nenbers
of the first web; d (5 utting .the first web together with th

conmposi t eSS G5 ?Ptﬁlzugg‘ecﬁ‘?@gﬁmed??lo??ﬁﬁﬁ%%éﬂf %getlr?@’eﬁ Qe RS ne
direction so that the dinension of the conposites in the first nmachine 15

di rect i on hetvamgns thatlewdy tsicderrdd andppeseive|neans agephrd te move
i ndi vidual sheet menbers provided on the side edge potions opposed to each

other in thedd tsttHRTHEE tdidieebl Dpewiciithe 1ypal thefldwapetsblipg one of
which is folded in the Z-shape and the other 1s folded in the inverted

Z-shapg. 20, The PrE3Fhe eI 2! A6l UACS LRELO! L PUHT rottom tape

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 composites ina first
cross direction orthogonal to the first machine direction so
that the dimension of the composites in the first machine

15 direction is substantially bisected, respectively, to obtain
the individual sheet members provided on the side edge potions
opposed to eaéh other in the first machine direction with the
pair 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 fo‘llowing
embodiments.
(1) The wearing article is a disposable diaper, disposable

training pants or disposable pants, the sheet member is



enbodi nents. (1) The wearing article is a di sposable diaper, disposable
training pants or- di sposabl e pants, the sheet nenber is 2 3 JAN NO -7
configured to be the outer surface of the di sposable we b cle in a
front or rear waist region and the first web COHDFISES%; pgﬁﬁgﬁ Yy of the
sheet nenbers connected to one another at side edges thereof in the front
or rear waist region. 5 (2) The lower tool roll is adapted to rotate in the
second machine direction at a constant rotational speed and a ratio
between the rotational speed per mnute of the lower tool roll and a
runni ng speed per mnute of the first web in the first machine direction

s inar Xg[ d%éoobé éﬁﬁ éengté@su R BESUhe d{:’{g%%sgﬂﬂ@%é&ﬂ@a” of

hanmer roI ara to each ot her ted to rotate in the
first nachlne dlrectlon (4) The releasably attachi ne |nclud S an
adhesi ve @jentcleckl e SRCPheCFapgast Mg StoTEEPE ﬁl 0 a

desired 15 portion of the outer surface. (5) The releasably attachlng zone
i ncl udes admmaki gesrieplyradiitge dforhehehtapemsnpeps t cotmees ed@d agalbine
attached to a desired portion of the outer surface. (6) The m ddl e tape
section i s;&aliasably; & baghsdHéd-dd¥ein the front or rear waist region.
5 (2) The lower tool roll is adapted to rotate in the second machine
direction at a constant rotational speed and a ratio between
the rotational speed per minute of the lower tool roll and a
running speed per minute of the first web in the first machine
direction is in a range of 1:2 to 1:40.

10 (3) The pressure means comprise a pair of hammér 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
provided on the tape strip to be releasably attached to a desired
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 Z- or inverted Z-shape.

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

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



20 rel easably attaching zone of the top tape section of the tape strip
folded in the Z- or inverted Z-shape. (7) At least the mddle tape section
anong the top tape section, the bottomtape section aqg Bg Tgﬁ | e tape
section is made of 2 3 JAN 2007 -8 nonwoven fabric whi«l #&N asably
engageable with a hook nenber of a nechanical fastener provided on the top
tape section. 5 BRIEF DESCRIPTION OF THE DRAWNGS Fig. 1 is a partially
cutaway plan view showi ng an exanple of the disposabl e diaper made by the
process according to the invention; F%g. 2 is a sectional view taken al ong
aline ll-1l in 10 Fig. 1; Fig. 3Aillustrates a manner of utilizing tape

fasteners ;, AndvER0.£a881d hibhalies x%rl%a%lya@a%ga&bm@ liizhng hbext ape
f ast eners; Flg 4 is a diagrampartially il ustratlng the process 15 for

Ki h Fi | | -
Fro. 4, BEOUCR [4f o APGOPARiErT UStPAETRE & pAEoar B oo HBre PR detai

section.

5 BRIEF 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-II in

10 Fig. 1;

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

Fig. 4 is a diagram partially illustrating the process

15 for making the diaper;

Fig. 5 is a sectional view taken along a 1ine V-V in Fig.

Fig. 6 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 is a scale-enlarged diagram‘illustrating a part

of Fig. 7;



20 Fig. 7 is a diagramillustrating the devices in Fig. 6 as viewed in a
direction indicated by an arrow @ Fig. 8 is a scal e-enl arged di agram
illustrating a part of Fig. 7; 2 3 JAN 2007 -9 Fig. 9.is view simlar
to Fig. 5 showi ng anot her enbodi nent of the tape faste@u& \@N {in Fig. 2;
Fig. 10 is a viewsimlar to Fig. 5 showing an enbodi nent of the conposite
(i.e., the tape fastener); 5 Fig. 11 is a viewsimlar to Fig. 10 show ng
anot her enbodi nent of the conposite (i.e., the tape fastener); Fig. 12 is
a viewsimlar to Fig. 10 showi ng still_another enbodiment of the
conposite (i.e., the tape fastener); and Fig. 13 illustrates a manner of

utilizing the tane, 1D {aspenglsy, depiClpd 48 F1g. 325nBR36F BHMNF THE
BEST MODE FOR WORKI NG OF THE | NVENTI ON  The proCess accordi'ng to the

present inventj.on for nti nuously making di sppsabl e wearing articles wll
be nore 1SHRRIERISHS F6d PRGN ERECHES CFRBYR of) g Ve AHer eunder i t h
reference to the acconpanying drawings. Fig. 1 is a partially cutaway plan
vi ew showi ng anFéxanpfels of vidwe sdingposabd &1di. ap erhowimgden gmhdddnmerdcess
according to the invention and Fig. 2 is a sectional view taken along a
line I'l-1lof the composite (i.e., the tape fastener);
5 Fig. 11 is a view similar to Fig. 10 showing another
embodiment of the composite (i.e., the tape fastener);
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.

DESCRIPTION OF THE BESTl 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 description 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 1ine IT-IT

20 in Fig. 1. The diaper 1 comprises a liguid-pervious topsheet
2 defining a surface facing a wearer's body, a liquid-impervious
backsheet 3 defining a surface facing the wearer's garment and

a liguid-absorbent core 4 interposed between these two sheets



20 in Fig. 1. The diaper 1 conprises a |liquid-pervious topsheet 2 defining
a surface facing a wearer's body, a liquid-inpervious backsheet 3 defining
a surface facing the wearer's garnent and a quuid-abso?%§@%$ﬁ&b§ 4

i nt erposed between these two sheets 2 3 JAN 20107 -10 2, *3. i aper 1

is illustrated in Fig. 1 as the backsheet 3 overlies the topsheet 2. The
diaper 1 is contoured by front and rear ends 11, 12 extending parallel to
each other transversely of the diaper 1 (i.e., in a transverse direction 5

as viewed in Fig. 1) and a pair of sidg._edges 13 extending in a
| ongi tudi nal direction orthogonal to the transverse direction. As viewed

in the |ong Budifgs Hidect i108s 21 {uontat@i St Feglon a$ the bacredeasi de
toward the front end 11, a rear waist region 7 is forned aside toward the

rear end 12 and.a crqtch region 10 xLen : t st

regi ons 6, ?VeFﬁl?ﬁégg?5F§ﬁ%e%§g%bn%§% ?§%8§F3§B§§§§%£ égﬁgﬁgfﬁgagrd to
describe circular arcs. The top- and backsheets 2, 3 are overlaid and
joined t@get hepavutansicsd Bdyonkl a SpErPnEhBgalPEHI I the TV AHHFTneans
of a hot nmelt adhesive agent (not shown) so as to forma front 15 flap 16,
a rear flapahéwengeaypairtiod Sisgerf Laps.d8,. imnatheandvente ardecedonf | aps
16, 17, waist-surrounding elastic nenbers 19 are secured in a stretched

state o the.i;nnen sUrdACe Of 8k ol S8 A&tk EhGeb0oDs andRaGksheet 2, 3.
In the respecﬁlve
a longitudinal direction orthogonal to the transverse direction.
As viewed in the longitudinal direction, a front waist region
6 is formed aside toward the front end 11, a rear waist region
7 is formed aside toward the rear end ‘12 and a crotch region
10 8 extends between these two waist regions 6, 7. In the crotch
region 8, the side edges 13 curve inward to describe circular
arcs. The top— and backsheets 2, 3 are overlaid and joined
together outward beyond a peripheral edge of the core 4 by means
of a hot melt adhesive agent {not shown) so 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-surrounding elastic members
19 are secured in a stretched state to the inner surface of at
least one of the top- and backsheet 2, 3. In the respective
side flaps 18, thigh-surrounding elastic members 21 are secured
20 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 coml::;risinc‘;,< strips of

pressure-sensitive adhesive tape are attached to the backsheet



side flaps 18, thigh-surrounding elastic nenbers 21 are secured 20 in a
stretched state to the inner surface of at | east one of the top- and - _
backsheets 2, 3 along the side edges 13 thereof. A pairu%gpb e fasteners
30 conprising strips of pressure-sensitive adhesive tapg ' ﬂgﬁ?%khed to
t he backsheet 2 3 JAN luu7 -11 3 in the rear waist region 7 in the
vicinity of the respective side edges 13. The tape fasteners 30 are
respectively folded so that these tape fasteners 30 can be unfol ded
outward beyond the respective side e ges 13. 5 As will be apparent from
Fig. 2, each of the tape fasteners 30 conprises a top tape section 31, a

bottom t apg .segct | ' dj -Qg& [ 334 .pased
bet ween tgﬁJghgﬂégg?géﬁnggeﬁg%%Qégﬁgfbﬁﬁéggi %ggfg%g9§%ctf %E%%Q%as an
inner end portion 36_lying inside the diaper 1, an outer end portion 10 37
| yi ng out Sifie eAgedi dper Theakargnt R RESRFRET IS érsoirﬁli‘)‘?f:%%"ee]é&ffé’ﬁrﬂiﬁﬂg

bet ween these inner and outer end portions 36, 37. The inner end and

i nt er medi atce thatt tlomse 3Bpe3Babberet ©\iHY caslrd acndelthdreostwaiphbegomi h a
first adhesive agent 39 having mld pressure-sensitive properties. The

outer end QI biQR3L il exbendgqaytygrd of the diaper 1 beyond the
internedi ate tape section 33 and forns a finger-grip. The bottomtape
sectiog 32 has,an IPNEL SAd.ROM L #1y. Y, S4LRGNE POEL AR A3
30 comprises a top tape section 31, a bottom tape section 32
and an intermediate tape section 33 interposed between top and
botfom tape sections 31, 32. The tape section 31 has an inner
end portion 36 lying inside the diaper 1, an outer 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 39 having
mild pressure-sensitive properties. The outer end portion 37
15 extends outward of the diaper 1 beyond the intermediate tape
section 33 and forms a finger—-grip. The bottom tape section
32 has an inner end portion 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 33 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



internedi ate portion 43. These portions 41 through 43 have respective

| ower surfaces coated with a second adhesive agent 20 44 havi ng hi gh
adhesi on properties. The internedi ate tape section 33 %f %%.%ﬁner end
portion 46, an outer end one 47 and an internedi ate sett* g M8 These
portions 46 through 48 have respective |ower surfaces coated with a third
adhesi ve agent 2 3 JAN 200 -12 49 having m|ld pressure-sensitive
properties. The top tape section 31 is releasably attached for a
temporarily fixing purpose to the uppgr surface 33a of the internediate
tape section 33 over a mld adhesive Zone coated with the first 5 adhesive

agent 39 oR %%%iing;n%E'Lm%re%hiceﬂséﬁs%ﬂvé ropiterdEdi ahe pept kape38. The
bottom tape section 32 IS secured to an outer surface (an upper surface

shown in Fig. .2) qf the hacksheet over .a high adhesive.zone. ed with
t he secon&e%§&ﬁﬁbgVeJébéﬁgqﬁfa e%%ﬁﬁgﬁﬁédiSfeat§§£¥§%€F%§X %&%9§§cept 10
its inner end portion 46 being contiguous to the top tape section 31 and

t he out er pemgoper thcorty weperny senfagrodsat oft heepdntemretapEes&@PPon 32,
is releasably attached to the upper surface 32a of the bottom tape section
32. The t apetfiast grebwdd Loipd dd@dile tone apatsdciiion 3he thest

internedi ate tape 15 section 33 and the bottom tape section 32 contiguous
to ones anotAeh Jh Lhls. mMaaneL, | $HLO! dgted N Aol SHAPFon THE taRE kast ener
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 secend
adhesive. agent 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 to 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 intermediate tape
15 section 33 and the.bottom tape section 32 contiguous to one
another in this manner is folded in a Z-shape. The tape fastener
30 is unfolded as indicated by imaginary lines as the outer end
portion 37 of the top tape section 31 is held between the fingers
and pulled outward of the diaper 1 in a direction indicated by
20 an arrow P and thereby the respective sections releasably
attached to one another is easily peeled off from one ancther.

In order to ensure that the bottom tape section 32 and the

intermediate tape section 33 are easily released from the first



30 is unfolded as indicated by imaginary lines as the outer end portion 37
of the top tape section 31 is held between the fingers- and pulled outward
of the diaper 1 in a direction indicated by 20 an arrOMIg;?gggﬁhereby t he
respective sections releasably attached to one another fs ﬁwﬁbeeled
off fromone another. In order to ensure that the bottomtape section 32
and the internediate tape section 33 are easily released fromthe first 2
3 JAN 2007 -13 and third adhesive agents 39, 49, these tape sections 32,

- 33 may be previously coated on desired zones with a rel ease agent such as
a silicone oil. Fig. 3Aillustrates the diaper 1 put one the wearer's body

5 with thelape fastenessva0ayshel des, faomhbeer eapeVebst isegizm, 3B are
rel easably attached to the front waist region 6 by neans of the first

dhesi 39 and Fig. 3B.ill : h ' 1 | ed
and hel d B he Paae ptfe sbrcssotT 0 fhd dRolh TP por S b, O 1P

the portion of the top tape section 10 31 coated with the first adhesive
agent 39 abich & & #oddcome &dli-ng rel easably to the outer surface or the
inner surface of the diaper 1, and, therefore, the tape fasteners 30 can
be used as adhesig.e3sdna urransebaite Haapputit puy cnletltd aperet ' erbodshe
wearer's body and for disposal of the diaper 1 after use. 15 Even if the

di aper 51 iﬁﬁI tplgl 4:&195' fa}'s%nérseBORﬁpféléé@?roﬁhﬁle rear waist region

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 in a rolled

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 wearér‘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 a rolled up state for
disposal (see Fig. 12 and 13).

Fig. 4 is a diagram partially illustrating the process

20 according to the invention for continuously making the diaper

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

part of this diagram, a dire.ction in which the process goes on

from the right to the left is a first machine direction MD; and



tape fasteners 30 may be used to tighten the wearer's waist region or to
hol d the used diaper in arolled up state for disposal (see Fig. 12 and
13). Fig. 4 is a diagrampartially illustrating the process 20 according
to the invention for continuously making the diaper 1. Erd al/deRifHs of
steps (1) through (3) illustrated in a lower part of this diagram a

direction in which the process goes on fromthe right to the left is a
first machine direction MD, and 2 3 JAN 2007 -14 a direction orthogonal to
this direction MD1L is a first cross irection CDL. In the step (1), a
first conposite web 65 conprising a- 8t i nuous | i qui d- pervi ous web 62

fi t .qf i 1, f 5
Qi 01 e VB VRS aUeT Ty TRE WboBZ ahd ok i e L Become the

backsheet 3 and cores 4 intermittently jnterposed between thesg ggbs 62,
63 at desidE@®GtAEsr FRis | A1t FS iF1EP  hkbhi Re TP BCFPERORDES | ¥SCoRPi nuous! y

fed in the first machine direction MDlL. These webs 62, 63 are overlaid and

j oi ned 10 deagetilkdngoat wantibeyendl peridheraticeggesbob? tdvnfieagpast itwe cores
4 by means of hot nelt adhesive agent (not shown). A dinension of the

first comppsid® WeRe65rassHBasUrRd di the fihsherCr 05 4li (RGIHGMAGR,
corresponds to a dinension of the diaper 1 as neasured in its |ongitudinal
di rect%on I%r&%fdj_aﬂpgar ot.lisn%tseb 63 overlying the web 62 and configured
to become the backsheet 3 and cores 4 intermittently interposed
between these 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 outward beyond peripheral edges of the respective
cores 4 by means of hot melt adhesive agent (not shown). A
dimension of the first composite web 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 in theweb 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 between respective

pairs of the adjacent imaginary lines A and substantially

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



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
connected to one another at the side edges 13. SlnllarWyjlmLmhg-yeb 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 between
respective pairs of the adjacent inaginary |lines A and substantially
circular portions are cut out fromthe mebs 62, 63 placed upon 2 3 JAN 2907
-15 each other in a substantlally m ddPé zone as viewed in the transverse

di rection of 'beé-teeﬁ"’eﬁ? £ eac if Jfacﬁtl[?e%&%@l@%o%% asEgygL%K%ds ﬁ%esct‘?}]‘:“t out

portions iS Synmetric about - ginary Iin e step
(2), conposites 67 each configured to form_the_individual tape fastener 30
are fed f r’fe?ﬁr%i;"%ﬁebéléﬁc*é%@ﬁsﬁ thpsenyy R 2rch3 i1 dorPapReN I BISR P upper

part of Fig. 4 and attached to the first conposite web 65 so that the
conposi t eFadh/ ofayhextend: aartoperthensespestmmest iimagbnatyebchest A0 as to
10 be bisected by the respective imaginary lines A The conposite 67
includes &qRajin tihedsape fasteners 30 arranged so as to be symretric
about a vertical I'ine B - B passing through outernost ends 37a of the

respecgl ve top &%p%heeglcégn&), cacpzr(ljpos:;,tes 67 each configured to form

the individual tape fastener 30 are fed from a series of steps
{a) through (c)} illustrated in an upper part of Fig. 4 and
attached to the first composite web 65 so 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
67 includes a pair of the tape fasteners 30 arranged so as to
be symmetric about a vertical line B - B passing through
outermost ends 37a of the respective top tape sectioﬁs 37 and
having the respective top tape sections 37 being contiguous at

15 resPeétive 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
be understood from Fig. 2. Thus the composite 67 presents a
vertically compressed Q-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
imaginary lines A to obtain the individual diapers 1 shown in

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



havi ng the respective top tape sections 37 being contiguous at 15
respective outernost ends thereof and the respective bottom tape sections
32 spaced apart fromeach other in the |Ilongitudinal direction of the
bottom tape section 32 as will be understood fromFig? 2. )8hgg)t he
conposite 67 presents a vertically conpressed Q shape in its side view 20
In the step (3), the first conposite web 65 is successively cut together
with the conposites 67 along the inmaginary lines Ato obtain the

i ndi vi dual diapers 1 shown in Fig. 1.1 Peri pheral edges of the respective
openings 66 formed 2 3 JAN 2007 “16 iR the first conposite web 65 define

the side sdoehel?iple thimpdanpeaibyes diapars dhadesar Dhag, the saubgeant al |y

circular arcs in the cr regions 8 n the series o teps ( t hr ough
(c) illustrated in the 5 upper part of Fig. 4, the conposites 67 are

pr epar ed. TERPERELVEIEFRELS QeESE%PﬁﬂﬁﬁeétW%%?&éﬁ?%r%’%ﬁcs
configured to be cut into the individual conposites 67 is fed in a second
machi ne diimetheonrivb2horegogonad-to the first nmachine direction MDL. In
the step (b), the second conposite web 367 is 10 successively cut in a

transverse direghit abribe s€60REs COMRAFLLENVWED) 30T uskrBteddirsepand cross
direction CD2 orthogonal to the second nachine direction MD2 into the

I ndivi 9ua|upper part of Fig. 4, the composites 67 are prepared. In the

step (a), a continuous second composite web 367 configured to

be cut intc 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

10 successively cut in a transverse direction of the second

composite web 367, i.e., a second cross direction CD; orthogonal

to the second machine direction MD, into the individual

composite 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 composites 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 along a

20 line 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 tape section 131



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
plurality of the conposites 67 which are contiguous to one another as
viewed in a transverse direction thereof. Fig. 5 is a gestiihglidi ew 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 conposite 67 attached to the
first conposite web 65 is substantially symetric about the inmaginary I|ine
A and the left half of the conposite 67 is not illustrated in Fig. 5 The
conposite 67 conprises a first tape set¢tion 131 2 3 JAN 2007 -17 extending

across the,j fnar v, A | ?Qﬁ-f'r hixn h e Ccdi t.he bottom
t ape sect ?%%%%qﬁ{/iarégfdo%% ﬁ%ﬁ: SI elsdaxﬁ lt % f&mesiLé} ﬁl%lreycfltjir%g %Bé:r?&%%ecured
to the liquid-inpervious.  web 63 by nmeans qf the_second adhesive agent 44
and the 5 FHi&THE ¥Per tté“;?eb%*éﬂ“o%%?%§ef3§ilﬁ§‘so%2 l}é’tlﬁlgspag%c”is}? Stlﬁjt?%

imaginary line A and rel easably attached to the upper surfaces 32a of the
respect i veobatheormmzapeasgclinasa 3hdysammars 06 the lidiiidhiadisesiivesagent
49. The first tape section 131 is releasably attached to the internediate

tape secti@ns 83 biomekh-Ahorethy mRABRTadHRR e sdgafhesd vanagae 39 and
is provided in the vicinity of the imaginary line Awith a mddle zone 137

5 intermediate tape sections 33 lying on both sides of the
- imaginary line A and releasably attached to the upper surfaces
32a of the respective bottom tape sections 32 by means of the
third adhesive agent 49. The fifst tape section 131 is
releasably attached to the intermediate tape sections 33 from

10 above by means of the first adhesive agent 39 and is provided
in the vicinity of the imaginary line A with a middle zone 137

not coated with the first adhesive agent 39. As the first
composite web 65 and the‘ composites 67 are successively cut
along the imaginary lines A, the individual diapers 1 each

15 provided with a pair of the tape fasteners 30 are obtained, the
liquid-pervious web 62 and the liquid-impervious web 63 become

the topsheet 2 and thé backsheet 3, respectively. 1In each half

of the composite 67 bisected along the imaginary line A, the
first tape section 131, the first adhesive agent 39 and the

20 middle zone 137 réspectively become the top tape section 31,
the first adhesive agent 39 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



not coated with the first adhesive agent 39. As the first conposite web 65
and the conposites 67 are successively cut along the imaginary |lines A,

t he individual diapers 1 each 15 provided with a pair of the tape fasteners
30 are obtained, the |iquid-pervious web 62 and the |i quidiaM@éi¥i ous web
63 becone the topsheet 2 and the backsheet 3, respectively. In each half
of the conposite 67 bisected along the inmaginary line A the first tape
section 131, the first adhesive agent 39 and the 20 m ddl e zone 137
respectively becone the top tape sectign 31, the first adhesive agent 39
and the outer end portion 37 serving as the finger-grip of the tape

fast ener Hyeshows ditké GomposiSeldt aekpect hee bpbobnbape: BeEtbarage and the
second adhesive 2 3 JAN 2007 -18 agent 44 of the conposite 67 respectively

becone t he, bqtit Ll : ' Y : of the
di aper 1 Whi gxﬁ?%%%ﬁﬁ1%$§%ﬁ¥%$£ﬁ%g%%9§%%§9%ﬁg%%q%ﬁgﬂgﬁguﬁﬁ??gQ%ﬁé%giVe
agent 49 of the conposite 67 respectively becone the interpediate tape 5
section 3FhhdnteETeRilpgeabifes | SRS EHGEh S 34andthenhdrdpeehasive a95ddt seen
in Fig. 5 of tw tape fasteners 30 obtained fromthe single conposite 67,
the tape féasbEntre Stnbpyshige 6@ tdwadtgiviel ydiatenef thdénitrapedaryeliape A i s
fol ded substantially in a Z-shape and the tape fastener 30 |lying on the
left sisde Qf-tihg, BABgIdanE 1R thngiHhdisd aherd substant kb 0, angd nverted

Z-shape. In Fig.

best seen in Fig. 5, of two tape fasteners 30 obtained from the
single composite 67, the tape fastener 30 lying on the right
side of the imaginary line A 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 folded in a Z-shape lies on the left
side of the diaper 1 and the tape fastener 30 folded in an

inverted Z-shape 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
67 attached to the first composite web 65 and therefore the
20 number of steps for cutting the stock tape maﬁerial to obtain
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



1, the tape fastener 30 folded in a Z-shape lies on the left side of the
di aper 1 and the tape fastener 30 folded in an inverted Z-shape lies on
the right side of the diaper 1. The process according to the invention for
continuously 15 neking the individual diapers 1 in thel Baddér2d§ has been
descri bed above has advant ageous effects that the first conposite web 65
conprising a plurality of the diapers 1 contiguous to one another is cut
together with the conposites 67 attached to the first conposite web 65 and
therefore the 20 nunber of steps for cuytting the stock tape nmaterial to
obtain the tape fastener 30 can be reduced by one and | abor as well as

time requidipd;hai et bash dde tapeehass eveirSpripatBe dichpeen akteanede al so
reduced by half as conpared to the case in which 2 3 JAN 2007 -19 the

i ndi vidual,  tape fasteners 30.are prepared and then attached this to the
di aper 1 JHEEgﬁxbﬁig E%?Peg i*s °§€p ?s%%%tive vi ew showing a part of the

device serving to feed the conposite 67 of the tape fasteners 3Q onto 5
the first conpodiide Gels eSPSHERFECY WaVdewsShaeinst ai bRt 6TFFRS d8VitRe first
conposite web 65 runs in the first machine direction MDDl at a constant
speed. Thessegian teofpedite wehpdbTtess7 ednibyethiy fastendkes30 lweitio 501
running in the second machine direction MD2 orthogonal to the first

machi ne di{heec%iig'gt'\@&nlggéfte web 65 shown in Fig. 4. Referring to Fig.

6, the first composite web 65 runs in the first machine direction
MD, at a constant speed. The second composite web 367 is
conveyed by an endless belt 501 running iI;l the second machine
direction MD, orthogonal to the first machine direction MD; onto
10 a peripheral surface of a lower toél roll 503 and then guided
between an upper tool roll 502 and the lower tool roll 503. The
endless belt 501 is under a vacuum suction which enables the
second composite web 367 to be kept in close contact with the
belt 501 while the second composite web 367 is conveyed. The
15 endless belt 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 tool roll 502 and the lower tool roll 503 extend
parallel to each other and continuously rotate around axes 506,
20 507, respectively, extending in the second cross direction CD;
orthogonal to the second machine direction MD,. The upper £001
roll 502 is provided on its peripheral surface with a plurality

of blades 508 extending parallel to the axis 506 at regular



10 a peripheral surface of a |lower tool roll 503 and then guided between
an upper tool roll 502 and the |ower tool roll 503. The endless belt 501

i s under a vacuum suction which enables the second conposite web 367 to be
kept in close contact with the belt 501 while the secohd dampmgi’te web 367
is conveyed. The 15 endl ess belt 501 may be replaced by nip rolls (not
shown) adapted to hold the second conposite web 367 held between rolls
while the second conposite web 367 is conveyed. The upper tool roll 502
and the lower tool roll 503 extend papallel to each other and continuously
rotate around axes 506, 20 507, respectively, extending in the second

cross diregkkedaPh2; AriMogonatunti@ At iSACandefRESH NS dieeibper ¥B31 The
upper tool roll 502 is provided on its peripheral surface with a plurality

f blad i | Lel is 506 |
%201 nt or G214 07 ARG e T eFOREF R ch FOLT PBLVGrePa Db EF B Fol | 502

and the lower tool roll 503 is provided on its peripheral surface with a
pl ur al i t y sokfageudits v tilogaidltasof nacuibwtrtionheoles ints8ePWeA-f rom t he
interior of the lower tool roll 503 5 is relatively weak as the peripheral

surface ofrhkhgadwielsuc@dbn £obh tH@31ipaesesr @fetha foweat taoherdBlll 5a8d
relatively strong as the peripheral surface of the |lower tool roll 503

passess ovaL ;2 SEEO0E, 2% 512 nd e LipRetaRes SEEL OB £ Bl Ofrihe rsgONd

roll 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 tool roll 503 in the first zone 511 due
to 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 web 367 supported thereon. As a result, the second
composite web 367 is prevented from running further forward and
thereby the length of the second composite web 367 in the second
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



conposite web 367 is kept in close contact with the peripheral 10 surface
of the lower tool roll -503 in the first zone 511 due to the relatively
weak vacuum suction. The second conposite web 367 runs in the second
machine direction MD2 at a sanme speed as that of the endless belt 501 and
the peripheral surface of the lower tool roll 503 in thd 46Nfi0B&t zone 511
rotates with a slippage relative to the second conposite web 367 supported
thereon. As a result, the second conposite web 367 is prevented from
running further forward and thereby the length of the second conposite web

367 in the second nachine direction 2 is kept constant on the peripheral

surface 2Q,QfgdgliQwer t‘iﬁélhe{é)'e'laﬁgéd A@gﬁ%gﬁ?’%ﬁ@%}n@%&%é gecond

conposite web 367 as neasured I n the secon ne direction I's cut
of f by the_ bl ades, 50 rr ed at regqul intervals on_the peripheral
sur f ace oﬁﬂﬁﬁgjﬁﬁbergfgﬁFag%FF9§§?S& eégépfségeﬂﬁNﬁﬁb?gfl Eh%F%ﬁEFE?n1ned
time has el apsed and thereby the conposite 67 is obtained. After the

conposi t e @TEHEsL teseeb S6t7 wifpontrd sedded oveonpost twlMel) 362 alupperd ed on
the lower tool roll 503 is allowed to run forward by the di mension which

has been a8 r@ff fobR@Ad S Y etiinehsabnt ¥h Scie Hdd Ree@f Euepsral i porf he
| ower tool roll 503 rotates fromthe first zone 511 to the second zone 512
~and  the CoupaRitienSLenoNs &l QRE! dhd BREASEEL L Oof N R LRBET Bl S Y fAce
503 rotates from the first zone 511 to the second zone 512 and
the composite 67 now closely contacted to the peripheral surface
of the Jower 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. ’.Ehe lower
tool roll 503 lies immediately above the first composite web
65, so the composite 67 closely contacted to the lower tool roll
503 comes 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
a scale~enlarged diagram illustrating a part of Fig. 7. The
20 lower tool roll 503 lies immediately above the first composite
web 65 running in the first machine direction MD; and a pair

of hammer rolls 505 lie immediately below the first composite

web 65. These hammer rolls 505 continuously rotate in a



of the lower tool roll -503 under the relatively strong vacuum suction runs
further forward in the second machine direction 10 MD2 until the bottom ’
tape section 32 of the conposite 67 coated w th the second adhesive agent
44 faces downward. The lower tool roll 503 lies inned;géelg a%o e the
first conposite web 65, so the conposite 67 closely ¢ ¥alid the | ower
tool roll 503 cones close to the first conposite web 65 nost as the 15
conposite 67 conmes to its lowest position in the vertical direction. Fig.
7 is a diagramillustrating the devic% in Fig. 6 as viewed in a direction

i ndi cated by an arrow Q and Fig. 8 is ““a scal e-enl arged di agram

illustrati t.of. Fl e I r. tool .ro 503 1. i diately
above the ?F%Fﬁg%hﬁgéf %Qe%éﬁfég ?%%%V%ﬁgi%”ghéjfﬁFE %%%#?ﬁ%cggE%Ction
MD1 and acPair .of hamrer rolls 505 |ie imediately below the first

conposi t e AiEEtEED MResBrAYAAe ARSI P /565tEBALNFUbDsEYer SHEEE GFOFS2 3 JAN
2007 -22 direction indicated by an arrow P1, i.e., in the first machine
di r ect i on dib&carounthaxeshdddnek tendian i at trlaeHiinesd 1 teoiston 8HDf geldeon CD1
orthogonal to the first machine direction MDL (see Fig. 6), respectively,

whi | e t he gigspggt i ygslgé@@ré&eml hih 95 hel PLBHECREONNULAKSS rh6 £6lpgndi ng
parallel tothe axes 517, respectively.
5 rotate around axes 516 extending parallel to the axes 517,
respectively.

The lower tool roll 503 rotates in synchronization with
running of the first composite web 65 as well as rotation of
the hammer rolls 505 around axes 517 so that the imaginary line

10 A (see Fig. 4) of the first composite web 65 comes to a position
at which the composite 67 is 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 tool roll 503
comes to a position immediately above the first composite web
15 65 at which the composite 67 is opposed to the first composite
web 65. Simultaneously, the pair of hammer rolls 505
respectively come to positions immediately below the lower tool
roll 503 at which these hammer rolls 505 face upward in the
vertical direction. A clearance between the hammer rolls 505
20 facing upward in the vertical direction and the lower tool roll
503 is adjusted so that, in the vicinity of the imaginary lines
A of the first composite web 65, this first composite web 65

comprising the liguid-pervious web 62 and the ligquid-impervious



The | ower tool roll 503 rotates in synchronization with running of the
first conposite web 65 as well as rotation of the hammer rolls 505 around
axes 517 so that the imaginary line 10 A (see Fig. 4) of the first
conposite web 65 cones to a position at which the conﬁbﬁiikNﬁﬁﬁis bi sect ed
along this imaginary line A in the first machine direction MD1 as the
conposite 67 of the tape fasteners 30 closely contacted to the | ower tool
roll 503 conmes to a position inmmediately above the first conposite web 15
65 at which the conposite 67 is opposeghto the first conposite web 65.

Si mul t aneously, the pair of hamrer rolls 505 respectively cone to

oS L1 0ns ez BLababeboicht boust riobe sotdctRML jhiell toase harmer

rolls 505 face upward in the vertical direction. A clearance between the

ool rol | AP/ ap S el Sk e LR e 1ot il BB RER ol DI

A of the first conposite web 65, this first conposite web 65 conprising
the |iqui dSFEriRSANEH D Ehgndnt BENEHIRITR-taRse BECEdONS 33 AP 29 el 23 web
63 pl aced upon each other may be effectively joined to the conposite 67
conpri si nged hed the tapgceidtd 6 432 coherbettionly appiecrect bohwed? tdred t he
internedi ate tape sections 33 as the web 65 and the conposite 67 are

conpr essi el SAvee1 e Rehng e Newer RBBIERCII0L Y S, SR ranshdher 1 yery f ool
roll 503. More specifically,
the bottom tape sections 32 of the composite 67 are secured to
the first composite web 65 by means of the second adhesivé agent
44 as the first composite web 65 and the composite 67 are squeezed
between the lower tool roll 503 and the hammer folls 505. Upon
10 completion of such securing, the hammer rolls 505 rotate around
the axes 517 in the first machine direction MD; and come away
from the first composite web 65. The first composite web 65
having the composites 67 secured thereto is fed in the first
machine direction MDE- and, in this course, cut along the
15 respective imaginary lines A to obtain the individual diapers
1.

According to the process for continuously making the
diaper 1 in which the tape fasteners 30 are attached to the
respective diapers 1 via the steps as illustrated by Figs. 4

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

lower tool roll 503 édapted to support a plurality of the

composites 67 arranged intermittently on its peripheral surface



the bottom tape sections 32 of the conposite 67 are secured to the first
conposite web 65 by neans of the second adhesive agent 44 as the first
conposite web 65 and the conposite 67 are squeezed be& en tgﬁ | ower tool
roll 503 and the hamrer rolls 505. Upon 10 conpl etion T %Eurlng, t he
hanmmer rolls 505 rotate around the axes 517 in the first machine direction
MD1 and conme away fromthe first conposite web 65. The first conposite web
65 having the conposites 67 secured thereto is fed in the first nachine
direction MD1 and, in this course, cut,, along the 15 respective imaginary
lines A to obtain the individual dlapers 1. According to the process for

conti nuouglny FRkL&G, EBRL a8t 8R%hekeltB Mé%*tﬁéﬂ%ftf%l% Jﬁé@&%ﬁ Sud@idhe

attached to the respective diapers 1 via the steps as illustrated by Figs.
4 20 throu the c osite 67 figured to be th ir of eners 30
isual |y NIBYARAY G TERARLY g MAL L 01 FCHE i Srre® | SIRPEEE6I0% PP 503
adapted to support a plurality of the conposites 67 arranged

intermttamity suppest Foid gloarasiserf @t eqad JYANPRQOR ap@at fmdrcbosel y
contacted thereto under the effect of vacuum suction nmay have a relatively

snal | di ariRhereid thel Oitdempsaeitif] d00ecldh @ SHRPALeT tosORPASI tes 67
equal |y spaced apart fromone another in the circunferential direction of
the | oger StO%Oéné erche or less contacted to the peripheral surface. With
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 correspénding té 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 fact that a distance between each pair
of the adjacent imaginary lines A corresponding to a width of
the single diaper 1 is usually in a raﬁge of 200 to 500 mm, a
15 travel distance ratio between the peripheral surface of the
lower tool roll 503 having'the: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 in this manner so that the circumferential travel
20 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



5 503 and nore or less contacted to the peripheral surface. Wth the |ower
tool roll 503 dinensioned in this order, -the peripheral surface of the
roll 503 rotates in the second nachine direction NEQ by a di stance
corresponding to 1/6 of its circunferential length, i.¢.3 ppppoxi mtely by
105 mmas the 10 first conposite web 65 is advanced- fn the first machi ne
direction MDL by a distance corresponding to the single diaper 1. Taking
account of the fact that a di stance between each pair of the adjacent

i magi nary lines A corresponding to a g%dth of the single diaper 1 is
usually in a range of 200 to 500 mm I5 travel distance ratio between the

peri pher al syt E%Eﬁ I i.ng.t C osites 67
support ed theef %gégtgﬁet ?rg n%} dln ed%%%cgg%n gﬁdgb 6§E?o *105: 500,
i.e., approximately 1 : to 1:5. By redUC|ng t he di anmeter of the | ower
tool roll oFadh Q%l@%ﬁ'ﬁ%?e]sdi%%n%@%%rﬁaﬁwfﬂl ehaere20sdi st ance
of the lower tool roll 503 may be snmaller than the travel distance of the
first conpodifiiciwely 65apdr, atsinaghetdidpely lthait hehepaeiditdanobfcaenmposite 67
relative to the first conposite web 65 can be stabilized in the first

cross direehigeri¢al 373 IAN %@@7 fl%étCO&I:Ségoan@cEfoﬁ heen Ongch Gudi nal
direction of the diaper 1. as the travel di stance of" the peri pher al
surfacg ig;suidighent éHHH il tﬁe“gée LS A oIS 1B £ e

certain degree of fluctuation occurs in the speed of the lower

tool roll 503. Tominimize 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 general, higher the rotational 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,r
the composites 67 are apt to fly off as these composites 67 are
cut off from the second composite web 367 and, in consequence,

2 the position of the composite 67 on the peripheral surface of
the Jlower tool roll 503 become unstable. According to the

present invention, however, the rotational speeds of the upper

and lower tool rolls 502, 503 are sufficiently reduced to



conposite 67 in the first cross direction CDL mght 5 significantly shift
fromthe predeterm ned position even if a certain degree of fluctuation
occurs in the speed of the lower tool roll 503. To mninmze the position
shift of the conposite 67 in the first cross directi onZCh,JAbLHIT n t he
case of the diaper 1 for infants and in the case of the diaper 1 for
adults, aratio 10 of travel distance between the peripheral surface of the
| ower tool roll 503 and the first conposite web 65 is preferably 1:2 to
1:40. This ratio corresponds to the rakio between a rotational speed of
the lower tool roll 503 per mnute and a running speed of the first

conposi t e MeRk 83 rReHaMhHEL Cof Lond HI1GRREN 8bs Bhdhelke tdigrdr0takdoeRahtspeeds of
t he upper and |lower tool rolls 502, 503, higher the possibility that the

various conponents, such. as the bl ades 508 are readily . nqggd
conposi t e§767 es%t%?lﬁoz‘?léh%f Wﬁ%gfﬁgséﬁc&%@eosf?m ok %are 2t li:ggf from
the second conposite web 367 and, in consequence, 20 the position of the
conposi t epeTipherné perfpheraf shefdeeenitoahadloer03t-0ol rol |l 503 becone
unstabl e. According to the present invention, however, the rotational
speeds of the upperhamfish r@aE 508| s¢Bltd 2s50PesHBe aansutdi Wienthy reduced
to 2 3 JAN 2007 -26 alleviate damages of the bl ades 508 and the other

conmpongnt ‘Eom%%gittg &4 akl Lhzerthe ROSEELQRfell B8 .CONPOSLEE f£hHaR 1hhe

from the scope of the invention, these hammer rolls 505 may be

replaced by any other suitable means adapted to periodically

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

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

10 on the lower tool roll 503 is opposéd 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 30 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 obtained from the composite

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

section 31 obtained frém the top tape section 131, the bottom

tape section 32 and the intermediate tape section 33 are

20 independent from one another and connected at the end portions

thereof which are associated with one another. More

specifically, the inner end portion 46 is folded upward and

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



peri pheral surface of the lower tool roll 503. The hanmer rolls 505 serve
as pressure neans to join the 5 conposite 67 to the first conposite web
65. Wthout departing fromthe scope of the invention, these hanmer rolls
505 may be replaced by any other suitable neans adaptded ¢4N@867 odically
nove close to the lower tool roll 503 and join the conposite 67 to the
first conposite web 65 as the conposite 67 supported 10 on the | ower tool
roll 503 is opposed to the first conposite web 65. Fig. 9 is a view
simlar to Fig. 5 showi ng the conposykﬁ‘ 67 configured to be the tape
fastener 30 differing fromthat showi’'in Fig. 2. It is possible to adopt

the conposife g eaﬁeééiéaﬁ%.i Arifel %ut%rv"iehaoi;l&%g?@ﬁ@i N My g cope of

the present = invention. e tape fastener 30 obtained fromthe conposite

67 is distinguished fromthat, of Fig. in that the top tape ciion 31
obt ai ned &R FRETLOD Xaps ’g‘%]c‘f‘?%ﬁp%gfé ML CHBREGHE: gugg\(ﬁl |%ﬁé§? and the
internedi ate tape section 33 are 20 i ndependent from one anot her and

connect ed saatiehecertihepanttieonsend henguformti7c o fartdeasisowiraeed afjet H-amre
another. More specifically, the inner end portion 46 is folded upward and

connect ed da+adrolgded sbgbertagt ke iFmagr 9¢n¢h@orttd£orta%!@ @fecthen? 131JAN 2007
27 _ top tape section 31. The outer end portion 42 of the bottom

5 extends beyond the imaginary line A and coated on its entire
lowgr surface with the first adhesive agent 39 having mild
pressure-sensitive properties. The adhesive agent 39 is
covered with a 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 configured to become the tape

15 fastener 30. 1In the case of the tape fastener 30 obtained from
this composite 67, the top tape section 31 obtained from the
first tape section 131 is provided on the lower surface thereof
with an anchoring zone, i.e. a releasably attaching zone,
defined by a hook 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 3‘3, at least
the ihtermediate tape section 33 or its lower surface 33a facing -

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



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 5 extends beyond the inmaginary |line A and
coated on its entire |ower surface with the first adhesi yeJalel¥fi’ 39 having
mld pressure-sensitive properties. The adhesive~agent 39 is. .covered with
a plastic filmstrip 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 filmstrip 151 to obtain the,kop tape section 31 shown in Fig. 2
and a zone defined by the plastic filmstrip 151 forns the finger-grip.

Fig. 10 i $icarvh@ibhest Bill 981 44119 ebgshon) Foroepumglles,r senwexangaprot t he
conposite 67 configured to beconme the tape 15 fastener In the case of

30.
t he tape fast.ener 30 0 i.nedfromt hi ' .0p t.ape section
31 obtain@@ﬂPpgthﬁgur%ﬁﬁgy gpgggg%figﬁ%%g%gﬁgﬁﬁ;%%thgggﬁeﬁhgilgﬁer
surface thereof wth an anchoring_zone, i.e. a releasably attaching zone,
defined byraelsgramdiverndad te Hee ddayig-pEPETHOWR Weh P2 FIT LR ERShi cal
fastener. O the top tape section 31, the bottom tape section 32 and the

i nter nedi alce ti@pan seeheon Bt kshicciteasi bhe metzersnediiat ethape ssecindon 33 or
its lower surface 33a facing the hook nenber 81 is nade of a sheet

mat eri §| \ﬁgrte@s\(ﬂieggehggt%%e%m&qQ% 4428 The intermediate tape section

33 is releasably attached to the bottom tape section 32 so as
to be easily peeled off from the bottom tape section 32. With
the diaper 1 having the tape fastener 30 obtained from such a
composite 67, the sheet material having a plurality of loops

10 defines a target zone onto which the hook member 81 is to be
engaged when the diaper 1 is put on the wearer's body. 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 Fié. 10 sﬁowing another
preferred example of the composite 67 configured to become the
tape fastener 30. 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 member 81 defining the anchoring

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

is releasably attached to the intermediate tape section 33 by



hook menber 81 rel easably engages, for exanple, nonwoven fabric having-a
plurality of |oops. The bottomtape section 32 is unreleasably bonded to
the |iquid-inpervious web 63 configured to formthe baCki@§$t 3 by neans
of the second 5 pressure-sensitive adhesive 44. The i nZed §E®rtape
section 33 is releasably attached to the bottomtape section 32 so as to
be easily peeled off fromthe bottomtape section 32. Wth the diaper 1
having the tape fastener 30 obtained fromsuch a conposite 67, the sheet
material having a plurality of |oops 1g_defines a target zone onto which

t he hook nenber 81 is to be engaged when the diaper 1 is put on the

wearer's heens | brt hg rHﬂE&Sf}%@sﬁaﬁuédi%idji&@era&hésiﬁ@de&’mf a gheet
mat erial such as nonwoven fabric having a plurality of |oops, the

Droaonee gt heMighe CaReDeilbhzan a3 (heLALReh B80ECndR Eborntl S 2

vi ew si m I7ar ow ng anof'her ~ preferred exanple of the conposite
67 configured to becone the tape.fastener 30. The tape fastener 30

obt ai ned DOSFOIhESPe cEfffodt & 267hi-ehchar det ERF Re i toRR2R e POIEEA end
portion 37 of the top tape section 31 extending aside fromthe

i nt er nedi alcet20 1tiapd dsdaipeawiddstwsiand vhich fsgtoaf jguraete tA forn ithepr ovi ded
on its lower surface with the hook nenber 81 defining the anchoring zone.

The inter gpdiate Rosti off, 38c0fapderdORdars seatHiNeddmpl s, raleasall v
attached to the internedi ate tape section 33 by 2 3 JANPZOO?
_member 81 is utilized in the same manner as in the example
depicted in Fig. 9. The liguid-impervious web 63 or its outer
surface can be made of such a sheet material as a nonwoven fabric
engageablerwith 4+he hook member 81. In the case that the.hook
10 member 81 engages with the liquid-impervious web 63 during the
process of the present invention, the adhesive 82 can be deleted
if requested.
Fig. 12 is a view similar to Fig. 10 showing still ancther
preferred example of the composite 67. This composite 67 is
15 distinguished from that depicted in Fig. 10 in that the bottom
sheet 83 configured to become the bottom tape section 32 of the
tape fastener 30 extends beyond the imaginary line A - A to the
tape fastener 30 to the located on the left side of Fig. 12 (not
shown). The top tape section 31 and the intermediate tape
20 section 32 are folded together so as to be unfolded in the
direction indicated by an arrow R. The top tape section 31 is

provided on its lower surface with the hook member 81 defining

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



-20-

exanpl e,
exanpl e

means of a mld pressure-sensitive adhesive 82. The
tape section 33 is releasably attached to the
is, in turn, unreleasably bonded to the l|iquid-inpervious web 63 which is
configured to formthe 5 backsheet 3. In the tape fastefdr JANo2Uhi s

t he hook nenber 81 is utilized in the sane manner as in the
depicted in Fig. 9. The liquid-inpervious web 63 or its outer

surface can be made of such a sheet nmaterial as a nonwoven fabric

engageabl e with the hook nenber 81.
engages with the liquid-inpervious web 63 during the

i ntermedi ate
bott om tape section 32 which

l.Lngt he case that the hook 10 nmenber 81
process of the

present i myeRthebet B9 agheasiaws32 cantbehdehes ete irftaeguisitedtapey. 12 is

a viewsimlar to Fig. 10 showing still another preferred exanple of the

COMPOst e BT TN 835008 L 6115 15 Shnauighed, SosmA AL depLct od i

Fi g.

to the
shown) .

section 32 of the tape fastener 30 extends beyond the inag;n%éﬁi%%ne A -
Fr-g: (not

f ol ded t ogetrbesesboashd ddigambbededs3 n it.lee , thedobiiorm itegiec atediby an
arrow R The top tape section 31 is

hook
zone,

confl ed to becone the bot

t SEETLEBL SfedS3FlGARELY 0S4t 8GNEA £RE PeftfMBPHET S

m t ape

A

The top tape section 31 and the internmedi ate tape 20 section 32 are

and this

10

15

20

substantially full length to the ligquid~impervious web 63 which
is configured to become the backsheet 3 by means of a
pressure-sensitive adhesive 84 having high bonding strength.
The£0ptapesection31Hﬁyextendbeyondthendddletapesection
33 toward the transversely middle point of the diaper 1. 1In
this tape section 31 a portion of the hook member 81 which extends
beyond the middle tape section 33 can engage with the outer
surface of the liquid-impervious web 63 made of a nonwoven
fabric.

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.
in the direction indicated by the arrow R 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

ape ~ provided on its lower surface with the
menber 81 def | hibitom t BReEPCRYN 1Y FORSLedsdb1yt Noidleasably 1@kt achi ng



2 3 JAN 2007 -30 hook nenber 81 is releasably attached to the internediate
tape section 33 having a plurality of |loops. The internedi ate tape

section 33 is releasably attached for a tenporarily fixing purpose to the
bottom sheet 83, i.e., the bottomtape section 5 32. Thg Dotiopilsheet 83 is
unr el easably bonded over its substantially full length to the

| i qui d-1 npervious web 63 which 1is configured to becone the backsheet 3 by
nmeans of a pressure-sensitive adhesive 84 having high bondi ng strength.
The top tape section 31 may extend beygnd the m ddl e tape section 10 33
toward the transversely mddle point of the diaper 1. In this tape section

31 a portign 0fn e 1ReeksMBAbes Sd 1Ml amagét:ep% theyrss-dires Riddhe tape

section 33 can engage with the outer surface of the liquid-inpervious web
63 made of onwpven _fabric. Fi_g. -13,shows_an .ex | f . ner to
use the téﬁé Q?%!%@R%rf§5gﬁgﬁfc%§dﬁs q%ﬁftlf§&ﬁ¥h§tf§%§R?§%ge%gr§‘ 0 are
attached to each side of the front waist region 6 of the diaper 1. The top
tape sectilom@itwiindtediapetiabt cHeg t3pa Sapuened 3Q vhaldtipeten dhsversel y
m ddl e section of the diaper 1, i.e. 20 in the direction indicated by the
arrow R i mfdger 12rdindtis aakstict teé vealreerid Rerdiedgertivesngteran t he

wearer, the tape fastener 30 nmay be adjustably pulled in the direction R
to ti g@t enl‘ﬁg'et‘:ape fastener 30 to be used 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 used in Figs‘. 3a and 3B.
Without departing from the scope of the invention, it is
10 possible to attach the tape fasteners 30 not only to the
open-~type diaper 1 as illustrated in Figs. but also to the pull
on-type diaper. Instead of attaching the tape fasteners 30 to
the hourglass-shaped continuous backsheet 3 forming the front
waist region 6, the crotch region 8 and the rear waist region
15 7, it is possible to attacﬁ the tape fasteners 30 to any one
of separate sheets defining the surfaces of the front waist
region 6 and the rear waist region 7 facing the wearer's garment.
While the present invention has been exemplarily described and
illustrated with respect to the open-type diaper, the present
20 invention is applicable also fo the other disposable wearing
article such as disposable training pants or disposable pants.

The process according to the invention for continuously

making disposable wearing articles is primarily characterized



di aper 1 around the wai st of the wearer and thereby to provide 2 3 JAN 2007
-31 an appropriate fitness of the diaper 1 to the wearer's waist. |If the
tape fastener 30 is elastically stretchable in its |ongitudinal direction,
the tape fastener 30 will tighten the diaper 1 aroundZthe/AthP&t? of the
wearer in nore effective manner. 5 The tape fastener 30 to be used 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 used in Figs. 3A and 353 W thout departing fromthe scope of
the invention, it is 10 possible to agtach the tape fasteners 30 not only

to the Oaﬁnaﬂé{@f*ch@ 8B&6n &ﬁqéﬂr{]d&}sr@ B dribri L%y PHE AlRa ite t&ﬁgepul |

on-type diapér. Instea attaching the tape fasteners 30 to

hour gl ass- shaped, conti huoys backsheet .3 formng the front i,Sst region 6,
the or of CRIFaBRoH &SP tRE PearIIAREh I PEGHTEAS-F OF FPEORBL &bt o
attach the tape fasteners 30 to any one of separate sheets defining the
surf aces dfirchendcioime wiirertippgionhe dadst monteauonsi €eb rragirgma ifaci ng
the wearer's garnment. Wiile the present invention has been exenplarily
descri bedapdri+dd wRichaheds ddt 185 paat it behfetpaind VppeditaRer rotthe

present 20 invention is applicable also to the other disposable wearing
article such 2R SROSARG Lh3h O R ¥y dkSPRS ARG PANS: speed
lower than the running speed.of the first continuous web. Such
a unique procedure not only alleviates abrasion and/or damage
possibly occurring in the upper and lower tool rolls but also
stabilizes the position at which the composite of the tape
10 fasteners having been obtained by cutting thé second continuous
web is supported on the lower tool roll. The process according
to the invention is also characterized in that the first
continuous web comprising the wearing articles still contiguous
to one anocther is cut so as to bisect the composites attached
15 to this web, respectively, to obtain the individual wearing
articles and at the same time to obtain the individual tape
fasteners from the respective composites. This unigue
procedure a_llows 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 fasteners are
prepared and attached to the wearing article. The position of

the first continuous web in the longitudinal direction (i.e.,

the first cross direction) can be reliably stabilized by feeding



The process according to the invention for continuously making di sposabl e
wearing articles is primarily characterized 2 3 JAN 2007 -32 in that the
second conti nuous web conprising the adhesive tape stripsis fed in the
second machi ne direction orthogonal to the first machi #ed didhe@iijon to the
first continuous web running in the first machine direction and cut

bet ween the upper tool roll 5 and the lower tool roll both rotating at the
rotational speed |ower than the running speed of the first continuous web.
Such a unique procedure not only allepw ates abrasion and/or damage

possi bly occurring in the upper and |lower tool rolls but also stabilizes

the positiQp aledWilichohRenGBAROSED SoPfridia drpetdf1f A6t Eneimmdian kg been
obtained by cutting the second continuous web is supported on the | ower

tool roll. The proces ccording. to . the invention. | |.so. char rized in
that the fSEeLabnITRUAS hEEE CHRETT ShRGt Fe et THy GrRrsfidgueMH]
contiguous to one another is cut so as to bisect the conposites attached
15 to t hi siondthe ddgpettiopelopthpgopplatd Fhési AEFsh deRitt VB I SHgeRarti cl es
and at the sane tine to obtain the individual tape fasteners fromthe
respective conposites. This unique procedure allows time 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 position of the first
continuous web in the longitudinal direction (i.e., -the first cross
direction) can be reliably stabilized by feeding 2 3 JAN 2007 -33 the
second continuous web by the lower tool roll rotating %tad?$§ @$¢at|vely

| ow rotational speed to the first continuous web int g on _
orthogonal to this first continuous web. 2 3 JAN 2007 -34 CL AI MS 1 A
process for continuously maki ng a di sposable wearing articles, said

di sposabl e wearing article having a lopngitudinal 5 direction and a
transverse direction orthogonal to saiag1ongitudinal direction so as to
define a waist-circunferenti al dk;ﬁf%b % sai d di sposabl e weari ng
article, said disposable wearinga rreMc nprising an inner surface
facing the wearer's body, an outer surface facing the wearer's garnent and
a pair 10 of tape strips each having a |longitudinal direction and a
transverse direction and attached to said outer surface of said disposable
wearing artjcl e mipresidiesedge pontinnsushemeofinpppdasegotabeachesthes
respectively, so that said longitudinal direction of said tape strip is in

conform t yai“&i&éé' da1d iR sSdlL B LP0: Ol e 5ALINGISPOSGPLEA YRR | NY

article, on

5 direction and a transverse direction orthogonal to said
longitudinal direction so as to define a waist-circumferential
direction of said disposable wearing article, said disposable
wearing article comprising an inner surface facing the wearer's
body, an outer surface facing the wearer‘'s garment and a pair

10 of tape strips each having a longitudinal direction and a
transverse direction and attached to said outer surface of said
disposable wearing article at side edge portions therecof
opposed to each other, respectively, so that said longitudinal
direction of said tape strip is in conformity with said

15 +transverse direction of said disposable wearincj article, one
of said tape strips being 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 comprising
a top tape section, a 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



of said tape strips being folded substantially in a Z-shape while the

ot her of said tape strips being fol ded substantially in an inverted
Z-shape, said pair of said tape strips conprising gﬁg Kﬁe section, a
bottom tape section and an internediate 20 tape secti cé é@ﬁ?ng sald top
tape section to said bottom tape section, so as to define said Z- or
inverted Z-shape, said bottomtape section bei ng configured to be

unrel easably attached to said outer surface and provided on its | ower
surface 2°3 JAN 2007 -35 with an adh%glve zone, said top tape section
being configured to be releasably attached to said outer surface and

provided a0y Lg Ja&’%@éléé”écﬁa%e ga&ﬁ £o sé\ ep%sg ¥18£tr§‘&ﬂ%%o%%’1§m%%% each

of the tape strips bein attach surface
di sposabl e wearin artlcle at sai d adhesive zone, said process for

cont i nuouddy PrakP ﬁa?ﬁglﬁléE%%%mW%*ﬁké@ﬂﬁgoﬁF?Fc$%§fa%%ﬁﬁFi§Wﬁ§i§ﬁ@ps of :

(1) continuously feeding a first web conprising a plurality of sheet
menber s bemgtsontvweueus feceonetarotrbéeasabl rtsadhincansuerasi dacect | on,
each formng at least a part of said outer surface, in a first nmachine

di rectionof %meo&eg;é QHQE@EYbéﬁﬁ%hlﬂﬂaéhééct%‘@a&’@%&@é@%‘u%’fﬁ@eaof Rlurgl ity of
aid tape strlp

conposites of s eing contiguous to one another in said

transv rse dlrec i,on of said stri
§ posable wearing ar l%?_e at S%.‘Ld adhesive zone, said process

for continuously making the disposable wearing articles
'comprising steps of:

(1) continuously feedihg a first web comprising a

plurality of sheet members being contiguous to one another in
10 said transverse direction, each forming at least a part of said
outer surface, in a first machine direction;

(2) continuously feeding a second wéb comprising a
plurality of composites of said tape strips being contiguous
to one another in said transverse direction of said tape strips,

15 in a second machine direction wherein each of said composites
comprises a pair of said tape strips folded in said Z- and
inverted Z-shape, respectively, either tape sections of said
top tape sections and said bottom tape sections in said
composite being contiguous at respective ends thereof and the

20 rest of said tape sections being spaced apart from each other
so as to present a vertically depressed Q-shape;

(3) introducing said second web fed in said second machine |

direction between an upper tool roll rotating in said second



15 in a second machi ne direction wherein each of said conposites conprises
-a pair of said tape strips folded in-said Z- and inverted Z-shape, -

respectively, either tape sections of said top tape tirQr d said
bottom tape sections in said conposite being contigugﬁg é@nigggective ends

thereof and the 20 rest of said tape sections being spaced apart from each
other so as to present a vertically depressed Q shape; (3) introducing
said second web fed in said second machine direction between an upper tool
roll rotating in said second 2 3 JAN 2007 -36 nachine direction around an
axi s extending in a second cross direction orthogonal to said second

nmachi ne difiLatigh Er¢c idnOWRbuh80hn &k1s exitendiing paral éetodd Saddl upper
tool roll and rotating in said second nachine direction so that the upper

S surf ace.sqgéecsta}ié’n tq%pcﬁ %}%%aﬁf%to' 8334 Betf) q ﬁggl?fée%tc?ira%qetil%%tan n, ¢l ose.
contact w a peripneral” surtace orf Ssal ower 00 ro and cutti ng sal d
second web periodicallﬁ in said second__cross direction to_obtain said
conposi t eslareatged reht ervianddmg paralietite gafdrarpeatogilr setl oidf said
| ower 10 tool roll; (4) conpressively squeezing said bottomtape sections
of said copposide ikeptaioh ssaicthdpakichieesabiisactioe of Haaid tewerppdmwol rol |
bet ween said | ower tool roll and pressure neans
5 surfaces of said top tape sections in said composite are kept
in close contact with a peripheral surface of said lower tool
roll and cutting said second web periodically in said second
cross direction to obtain said composites arranged
intermittently in a circumferential direction of said lower
10  tool roll;
(4) compressively squeezing said bottom tape sections of
said composite kept on said peripheral surface of said lower
tool roll between said lower tool roll and pressure means
adapted to move close to said lower tool roll periodically as
15 said lower tool roll rotates and therefore the lower surfaces
of said bottom 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 evenly extend on these adjacent

sheet members of said first web; and

(5) cutting said first web together with said composites



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 in said
first machine direction and securing said bottom tape 2dct/hbindliéf said
conposite to said first web at said adhesive zones so that the conposite
extends 20 across a boundary between each pair of the adjacent sheet
menbers of said first web and evenly extend on these adjacent sheet
menbers of said first web; and (5) cutting said first web together with
said conposites 2 3 JAN 2007 -37 ina/first cross direction orthogonal to
said first, mac Znet_directhpnes .Egat %Qe di qgiggiqj %kg:%%ggg%?tes in
sai d first™ fachite §FP8Ct Fon s SUnst n??%?%@ ¥ sette f‘respectﬁvgiy, to
obtain said individual sheet nenbers provided on side edge 5 potions
opposed t dligmsi-igirhee thatsthel diressimn e pridcosprrahes wn Asaifd sdi r  of
tape strips one of which is folded in said Z-shape and the other is fol ded
in said imeHie’ dishapeon ik stbetpnotessy aticeicdidny tesgtbet vdly Wiy ei n
said wearing 10 article is a di sposable diaper, disposable training pants
or 1 SPOsaRlA PANUS ARG LAl JIRIRCId Bt D B! BnPR 13 Gaquiter
surface of sal I sposabl’'e 'wearing article 1Tn a front or rear wal'st region

and said first web conprises a plurali of
potions opposngd to eachpotgler }.X said first machine direction

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

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

2. The process according to Claim 1, wherein said wearing
10 article is a disposable diaper, disposable training pants or
disposable pants, said sheet member is configured to be said
outer surface of said disposable wearing article in a front or
rear waist region and said first web comprises a‘ plurality of
said sheet members connected to one another at side edges

15 thereof in said front or rear waist region.

3. The process according to Claim 1 or 2, wherein said lower
tool roll is adapted to rotate in séid second machine direction
at a constant rotational speed and a ratio between said
20 rotatiq’nal 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.



sai d sheet nmenbers connected to one another at side edges 15 thereof in
said front or rear waist region. 3. The process according to Claim1l or 2,
wherein said lower tool roll is adapted to rotate in said second nachi ne
direction at a constant rotational speed and a ratio Hét vd&n?idi d 20
rotational speed per mnute of said |lower tool roll and a running speed
per mnute of said first web in said first nmachine direction is in a range
of 1:2 to 1:40. 2 3 JAN 2007 -38 4. The process according to any one of
Claims 1 through 3, wherein said presgure neans conprise a pair of hanmer
rolls extending parallel to each othér and adapted to rotate in said

first machine dicheChbiQPesd Recchlf Y 96esSy AGROIIH BUalfs aNK1RRR 30 ai ms 1

through 4, wherein the rel easably "attachi ng zone i ncludes an adhesive

agent coat%p on said.tape strip to be rel easably atta&h dto a Esired
portion of§&Fd offer BE?FEEE? 18987 THE prvces PHccordi o 5ﬁ$ Bne of

Cainms 1 through 4, wherein the releasably attaching zone includes a hook
menber pestedddnorpgzdbdlehpe sachpithehendetdapidsd yoarohebedn 6a2ad desired
portion of said outer surface. '

first machine direction.

5. The process according to any one of Claims 1 through 4,
wherein the releasably attaching zone inéludes an 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 one of Claims 1 through 4,
whérein the releasably attaching zone includes a hook membe.r
provided 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 Claims 1 through 6,
wherein said middle tape section 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
8. The process according to Claim 6 or 7, wherein at least
said middle tape section among said top tape seétion, said

bottom tape section and said middle tape section is made of



15 7. The process according to any one of Clains 1 through 6, wherein said
m ddl e tape section 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 8. The process according to O ai & QAN 200sherei n at

| east said mddle tape section anong said top tape section, said bottom
tape section and said mddle tape section is made of 2 3 JAN 2007 -39
nonwoven fabric which is rel easably engageable with a hook nenber of a
mechani cal fastener provided on said tg@ tape section.

nonwoven fabric which is releasably engageable with a hook
member of a mechanical fastener provided on said top tape

section.



