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2002-:32889 -1 SPECI F1 CA T 10 N PROCESS AND APPARATUS TO ATTACH
ELASTI C MEMBERS TO DI SPOSABLE WEARI NG ARTI CLE BEI NG CONTI NUOUSLY
MANUFACTURED TECHNI CAL FI ELD OF THE I NVENTI ON The present invention relates
to process and apparatus to attach elastic menbers to a di6posSabi® wearing
article being continuously manufactured such as a di sposabl e diaper or 10
trai ning pants. BACKGROUND OF THE I NVENTION I n the course of continuously
manuf acturing di sposable wearing articles such as disposable diapers, it
is well known ] to feed continuous elastic nmenbers toward a single
continuous web being fed gnpagnachinerdrrectipmas a conponent nenber of
the article while these continuous elastic nenbers are oscillated in a
cross direction relative to the nachine direction and to attach these
continuous elastic nenbers in a 2.0 stretched state to the continuous web.

For exanple, in the case of the_proces h sAkiachment

of the ePBOFEES W?W%gopﬁgpﬁgﬁ %‘Jg%@'ré ﬁ@%gbﬁlég%anese Pat ent

Application Publication No. 1999-332913A, guide neans_for 2002-328829 1
WEARTNG ARTICLE BEING CONTINUOUSLY MANUFACTURED

TECHNICAL FIELD OF THE INVENTIOHN

The present invention relates to process and apparatus
to attach elastic members o a disposable wearing article keing
contimmously manufactured such as a disposabie diaper or

I} +training pants..

BACKCROUND OF THE INVENTION
In the course of continuously manufacturing disposable
wearing articles such as disposable diapers, it is well known

15  to feed continuous alastic members toward a single continuous

web being fed in a machine direction as a component member of
the article while these continucocus elastic members are
oscillated in a cross direction relative to the machine
airectimn and to attach these continvous elastic members in a
N  stretched state to the continuous web., For example, in the case
of the process and the apparatus for .attachment of the elastic

members to the pull-on diaper disclesed in Japanese Patent

application Publication No. 199%2-332313A, guide means for




o e

posit:ioning of the elastic nenbers are provided so as to be opposed to the
web continuously fed in the machine direction. These guide neans are
oscillated in the cross direction orthogonal to the machine. d| tion by
driving neans including servo nechanism The servo nechaﬁ¥§ﬁT@E§%%ed by

t he apparatus disclosed in the above cited publication conprises a
servonotor and a timng belt connecting an output shaft of the servonotor
with the positioning guide neans so.ihat the positioning guide neans 10
may nove along a rectilinearly extending feed neans as the timng belt
travel s. Lo;this:ugl be- kpevalappas ahesbens avt apionbded FociE yrDP% he

ser vonot b éepends an various factors such as an inertia of the timng
pul | ey nounted .opn the t SerreNpkehinaddiotat imy. t oget her
with the0?8°859p3?1§H%F%¥3Q%BFEQ?%%gggfi%ﬁe traveling belt, an inertia of

t he positioning guide nmeans noving al on he. fe means, ; MbBE athon of

t he beIth&ﬁﬁnﬁw%@ﬁtF@§8Fiﬁﬁ“ﬁnﬁgﬁlh?Fngoﬁjlbggﬁeen tﬁ%agégitioning gui de
neans and the feed neans. These factors interfere with rotﬁéiﬁg- & t he

ser vonot e thbganhilgho 20espeetiandl e hY| 97 FHEd& S5 dadction rate for
the diaper frombeing inproved. It is an object of the present invention
to pr§viges%ry@;gﬁgﬁgnqgm_an apparatus for manufacturing of disposable

The servo mechanism adopted by the apparatus digclosed

in the above cited publication comprises a ServomoLOY and a
timing belt connecting an cutput shaft of the servemotor with

the positioning guide means 50 that the pesitioning guide means

10 may move along a rectilinearly extending feed means as the
timing kelt travels. In +this well-known apparatus, a

rotational veleclty of the servomotor depends on various

factors such as an inertia of the timing pulley mounted on the
output shaft of the servomotor and rotating together with the

15 output shaft, an inertia of the traveling belt, an inertia of
the positioning guide means mpving along the feed means, a
sibration of the belt during its traveling and a& friction
between the positioning guide means and the feed means. These
factors interfere with retation of the servomotor at a high

2} speed and cmnsequently impede a production rate for the diaper
from being improved.

It is an cbject of the present invention to provide a

procaess and an apparatus'fof mapufacturing of dJdisposable




2002- 328829 wearing articles so inproved that a notor serving to oscillate
el astic nenbers being fed toward a web which is running in a machine
direction can be rotated at a desired high speed and such high rotational
speed of the notor can be efficiently S utilized to inprogegaspgoauction
rate. DI SCLOSURE OF THE | NVENTI ON The object set forth above is achi eved by
a first aspect of the present invention relating to the process and a
second 10 aspect thereof relating to tshe apparatus. According to the first
aspect of the present invention, there is provided a process generally
conpri si niggatiays astictesdimgnatrdveabt hat si fgiterCoati DHeUS: Web il Nzaemachi ne
direction as a conponent nenber of a disposable wearing article being 15

cont i nuousllas iR weatletice be i F@e 20t 60A- N oS, hasti G JTBIRENS . tRWard at
| east one surface of the web while the continuous elastic nenbérs are

oscil | at ' I irectiron.relatiy to the .machi ne directjon, and
attachin§%$ﬁgﬂ%b§%?%éggghe ggtﬁ% E%%%%%&sa?rﬁ S G EREES 80Ehe one

surface in accaordance 20 wiith a desired |ayout. The process according to
the first™ 3pg&ﬁ%ﬂquﬁ¥ﬁﬂq%%ﬂﬁPEQQDRﬁn?Qﬁ BORPE | 98B gﬁee§fépéeotlyfeeding

the web to a nip
> utilized to improve a production rate,

DISCLOSURE OF THE INVENTION

The oh]ect gt £orth above is achieved by a first agpect

of the present invention relatiﬁ;?édi%ha~prccess and a second
1 aspect thereof relating to the apparatus.

According to the first aspect of the present invention,
there 1s provided a process generally comprising steps of
feeding at least a single continucous web in a machine directicon
as a cdmponent member of a disposable wearing article being

15 .continUDusly1nanufactured, feeding continuous elastic members
toward at least one surface of the web while the continucus
elastic members are gscillated in a cross direction relative
to the machine direction, and attaching the continmuous elastic
members in a stretched state to the one surface in accordance

2t with a desired layout.

The process according to the firat aspect of the present

invention comprises the steps of: feeding the web to a nip

between a pair of press rolls substantially being in contact




betweén a pair of press rolls substantially being in contact 2002-328829
-4- with each other and adapted to rotate in the nmachine direction around
respective axes extending parallel to each other in the <cross direction;
and feeding the elastic nenbers fromupstream of the pair 2002-pE%38 rolls
to the nip between the press rolls 5-via dguide neans adapted to oscillate
the elastic nenbers in the cross direction and attaching the elastic
menbers to the web by neans of an adhesive. Each of the guide neans
conprises; -a notor having a rotary shaft extending in a direction crossing

the axes.gng, adapt8ehép dpeatpteversaloteitd i8 ot aldconiale d0rditechi on; an
armconnected directly with the rotary shaft and extending in a direction

crossing the rotary shaft, t el LEs distalifrdawi th
gui de med$A 5F3ée g%vgggggigﬁﬁ%%ﬂﬁﬁgpg?ég%?%9g%ﬂgé%s, andgfhe arm bei ng
adapted to sw.ng around the rotary shaft as the rotary. shaft rotates; and

15 at | eastosshdiresginpivnd (664160 tHEEESHS TPREPFEE drP PR HRFFTSEE vi ened

in the machine direction and adapted to direct the elastic nenbers toward
t he gui defedespalim theprvess soldfs tcutthenyipriontwern féwd DrEAFerolé St he pair
of press rolls via the guide neans, the elastic nenbers are attached to
the web whid §u2d8 fdiehebasibiredreseis 19 0ské ldlat=ed d Membersriasshei recti on

by the arm connected directly with the rotary shaft so as to repeat
cross direction and attaching the elastic members to the web

by means of an adhesive. Each of 1.:he guide m2ans Ccomprises:

a motor having a rotary shaft extending in a direction crossing

the azes and adapted to repeat reversal of its rotational

10 direction; an arm connected directly with the rotary shaft and
extending in a direction crossing the rotary shaft, the arm
being formed on its distal end with guide means adapted for
passage of the elastic members, and the arm being adapted to
swing around the rotary shaft as the rotary shaft rotates; and

135 at least one feed member located upstream of the rotary shaft
as viewaed in the machine direction and adapted to direct the
elastic members t&ard the guide means. In the course of
running from the feed member to the pair of press rolls via the
guide means, the elastic members are attached to the web while

20 the elastic members are oscillated iﬁ the cross direction by

the arm connected directly with the rotary shaft so as to repeat

reversal of its swinging direction.

The first aspect of the present invention relating to the




reversal of its swinging direction. The first aspect of the present

I nvention relating to the 2002-328529 process includes the follow ng

enbodi ments. (1) A servonotor is used as said notor. (2) The servonotor is
.actuated by a controller containing therein a program adaptieditgzpot at e
the servonotor on the basis of a running speed of at |east the web in the
machi ne direction' and the |layout desired for the elastic nenbers. (3) The
armis fornmed froma conposite material conprising any one selected from

t he group consisting of carbon.fiber,  glass fiber, netallic fiber,

syntheti ¢ fihers Seiaunthet i130ufinbebrdndidhueal fiber and any one
sel ected " tromthe group consisting of thernoplastic synthetic resin and

thernosetting _synthetic resin. (E%% The.a elsnO%f the pair of press rolls
extend it hofi Z6RVEN G Fedti 6=t RE Forsr °SREFt of the notor extends in

a vertical | 5 direction and the armextends in the_horizontal direction
from t he (20t ar ThshSRErvoswsod e ANty 60N & FESECL 16F pPBSELFANEs. (5)

The el astic menbers are directed fromthe guide neans to the nip between
t he pair tMemiess grddsans adbpatd be reltasisl the servemotor on the basis

5  of a running speed of at least the web in the machine directlon
and the layout desired for the elastic members.
(3) The arm is formed from a composite material comprising
any one selected from the group conslisting of carbon fiber,
glass fiber, metallic fiber, synthetic fiber, semi-synthetic
1 fiber and natural fiber and any one selected from the group
consisting of thermoplastic synthetic resin and thermosetting
synthetic resin.
fdy The axes of the pair of press rolls extend in a horizontal
direction, the rotary shaft of the motor extends in a vertical
15 direction and the arm extends in the borizontal direction from
the rotary shaft toward the nip between the pair of press rolls.
{5 The elast-;ic members are directed from the guide means to
the nip between the pair of press rolls so that the elastic
members is in coincide with a tangential line with respect to
20 a region in which the pair of press rolls substantially contact
gach other.

(6) The elastic members extend from the feed member to the

guide means at a deviation angle of 107 or lass relatlve to the



menbers is in coincide with a tangential line wth respect to 20 a region
in which the pair of press rolls substantially contact each other. (6) The
el astic nenbers extend fromthe feed nmenber to the guide neans at a

devi ation angle of 10 or less relative to the 2002-328829 2AB2HGERZDNt a
direction. According to the second aspect of the present invention

relating to the apparatus, there is provided an apparatus for feeding at

| east single continuous web in a nachipne direction 5 as a conponent nenber
of a disposable wearing article being continuously manufactured, feeding

continuo%%rgggﬁkgﬁ peprbersontovard at |east one surface of the web while
the conti'nuols elastic nenbers are oscillated in a cross direction

relative to the machine direction,. a i cant tpuersigkastic {0
menbers in a s%FEPEﬁéBgéP%f%“?geF gdo%gpgﬁﬁggggﬂ%%bgggordance Wth a

desired | ayout. The apparatus accprdin% to the s %gnd asgg% t%L tbe
present inslemtingnteonps iBERratYai DB pLE BT THITS" Xt 8RETHRG i n paral l e
to each other and substantially contacting each 15 other, the pair of press
roll's rotmidigg Att heamachimd aicrettinowusawelnin regpedingedaxgstaktendi ng
in the cross direction so as to feed the web in the machine direction, and
a gui gle eAns component member of a disposable wearing article being
continuously manufactured, feeding continuous elastic members
roward at least one surface of the web while the continuons
elastic members are oscillated in a cross direction relative
to the machine direction, and attaching the continuous elastic
I0 members in a stretched state to the one surface in accordance
with a desired layout.
The apparatus according to the second aspect of the
present invention comprises: a pair of press rolls extending
in parailel to sach other and substantially contacting each
1S other, the pair of press rolls rotating in the machine direction
around respective axes extending in the cross direction so as
to feed the web in the machine direction, and a guide means
located upstream of the pair of the press rolls as viewed in
+he machine direction to oscillate the elastic members in the
1  eross direction. Each of the guide means comprises: a motor
having a rotary shaft extending in a directicn crossing the axes

and adapted to repeat reversal of its rotational direction; an

arm connected directly with the rotary shaft and extending in

ey ey o e =] e FhHeEe al 32t



| ocated upstream of the pair of the press rolls as viewed in the machine
direction to oscillate the elastic nenbers in the 20 -cross direction- Each
of the guide nmeans conprises: a notor having a rotary shaft extending in a
direction crossing the axes and adapted to repeat reversalipfizEg®
rotational direction; an armconnected directly with the rotary shaft and
extending in 200202-328829 a direction crossing the rotary shaft, the arm
being fornmed on its distal end with 4{he guide means adapted for passage of
the elastic nenbers, and the arm being adapted to swing around the rotary

shaf t aSatCPie;%c?é By cshakt nkot Bk 6t AR sak fheashe enen beedgSrammda o ocat ed
upstreamof the rotary shaft as viewed in the nmachine direction and

adapted to dis ect]i[ oﬁgldtp Qgtﬁ' A3l | %i%msgﬁg acﬁ%%\gégoé&fﬁggg%er@mme The

second aspRH % Sent Tnvention relat e apparat us i ncl udes
the follow ng enbodi mrents. 10 (1) The  notor servonot or
dconmebTE &

i ] LS 1 u}gg .)th@e .
ser vonot 925518 | T [ HfﬁfﬁhagapE%%ﬂF%Fﬁérgbon?aln|ng therein
a program adapted to rotate the servonotor on the basis of a running speed
of at | eastathesheel: abnthdeateehi abadt ratiaters apadt de YeRRSuPREdSFRd for
the elastic 15 nmenbers. (3)

5  member located upstream of the rotary shaft as viewed in the
machine direction and adapted to direction the elastic members
toward the guide means.

The second aspect of the present invention relating to

the apparatus includes the following embodiments.
1 (1 The motor is a servomctor.
{2} The servomotor 185 electrically conr_]ected with &
controller containing therein a program adapted to rotate the
servomotor on the basis of a runﬁing speed of at least the web
in the machine direction and the layout desired for the elastic
15 members.
{3 The arm contains a composite material comprising any one
selected from the group consisting of carbon fiber, glass £ iber,
metallic fiber, synthetic fiber, semi-synthetic fiber and
natural fiber and any one selected from the group consisting
70  of thermoplastic synthetic resin and thermosetting synthetic

resin.

{4} The axes of the pair of press rolls extend in a horizontal

direction, the rotary shaft of the motor extends in a vertical




The afrm contains a conposite material conpfising any one selected fromthe
group consisting of carbon fiber, glass fiber, netallic fiber, synthetic
fiber, sem -synthetic fiber and natural fiber and any one sel ected from
the group consisting 2.0 of thernoplastic synthetic resin agg {fx@pgosetting
synthetic resin (4) The axes of the pair of press rolls extend in a

hori zontal direction, the rotary shaft of the notor extends in a vertical
2.Q(}2.-32. 8H29 direction and the armextends in the horizontal direction
from the rotary shaft toward the nip between the pair of press rolls. (5)

The arm ext-ands cpubsy aHd éHnyektElar%?é NG 9@e%éﬂ£oné@”@%%b%‘mh‘ o th
respect to a region in which the pair of press rolls substantially contact

each oth 6) The. feed nmenb and. t ui de, neans ar Iocate o that the
et et e S B A R e IR RS SR 2R S 29 |

devi ation angl e of 100 or less relative to the horizontal dlrectlon I ()
BRI EF DESERI PTTDR GHHH{EWWMwﬁNGSHPEQﬂHFlﬁé15 p@FUQQHQF%%ﬂaWhV plan view

shoring a disposable wearing article (diaper); Fig. 2 is an expl oded
per spect itv@gehewadf 1ihe wiapefesskown to a region in which the pair of

3 press rolls substantially contact each other.
fGY The feed member and the gquide means are located so that
the elastic members extend from the feed member to the guide
means at a deviation angle of 10° or less relative to the
horizontal direction.
10
BRIEF DESCRIPTION OF THE DPRAWINGS
Fig. 1 is a partially cutaway plan view showing a
dispozable wearing article f(diaper};
Fig. 2 is an exploded perspective view of the diaper shown
15 in Fig. 1;
Fig. 3 is a side view schematically showing a part of a
process to make the diaper shown in Fig. 1;
Fig. 4 is an overhead view showing the part of the process
in a direction indicated by arrows IV-IV in Fig. 3;
20 Fig. 5 i8 a partial perspective view of a first arm;
Fig. 6 1s a partially cutaway plan view showing a
disposable pants—type diaper; and

Fig. 7 i= a plan view showing a disposable diaper




15 in-Fig. 1; Fig. 3 is a side view schematically showing a part of a
process to make the diaper shown in Fig. 1; Fig. 4 is an overhead vi ew
showi ng the part of the process in a direction indicated by arrows |V-1V
in Fig. 3; 2UFig. 5is a partial perspective view of a fifggb.ate Fig. 6
is a partially cutaway plan view showi ng a disposable pants-type di aper;
and Fig. 7 is a plan view show ng a di sposabl e di aper 2002-328829 -9

i npl enented in a manner different froRchat shown in Fig- 1. DESCRI PT1ON OF
THE BEST MODE FOR WORKI NG OF THE | NVENTION Details of process and

apparatu cording to Lh e a astlc yrenbers to
t he dispdﬁﬁﬁ g}ﬁ £%$%§%§E%on |nuoug#gpﬁg%ﬁf%%?ﬁ?eghmf%? bggnnre
fully understood fron1the description of a disposable diaper as a typical
exanpl e given hereunder with reference to the acconpanying draw ngs. 101
Fig. 1is a partially cutaway plan view show ng a disposable diaper | and
Fig. 2 i sEsorarpiiote dFpEHEPEESTVHOPEeROROWORKING dPEpEHE 1TNVERT Hithper 1
conprises a |iquid-pervious topsheet 2, a |iquid-inpervious backsheet 3 and

a Details of process and apparatus according to the present

invention to attach elastic members to the disposable wearing

th

articles continnously manufactured will be meore fully
understood from the description of a disposable diaper as a
typical example given heresunder with reference to the
accompanying drawings.

110 Fig. 1 is a partially cutaway plan wview showing a
disposable diaper 1 and Fig. 2 is an'explc:ded perspective view
of this diaper 1. The diaper 1 comprises a liquid-pervicus
topsheet 2, a liguid-impervious backsheet 3 and a
liguid—absorbent core 4 interposed between these two sheets 2,

15 3. Portions of the top- and backsheets 2, 3 extending cutward
beyond a peripheral edge of the core 4 are overlaid and joined
together by means of a hot melt adhesive (not shown) so as te
form fromnt and rear end flaps 11 and right and left side flaps
12. The backsheet 3 comprises an inner sheet 3a facing the

20 topsheet 2 and an outer sheet 3b facing the inner sheet 3a.
These sheets 3a, 3b are identical to sach other in shape as well
s in size and joined together using an adhesive or a welding

technigue. The diaper 1 constructed in this manner has an



I"i qui d- absorbent core 4 interposed between these two sheets 2, 15 3.
Portions of the top- and backsheets 2, 3 extending outward beyond a

peri pheral edge of the core 4 are overlaid and joined together by neans of
a hot nelt adhesive (not shown) so as to formfront and regmp_ eadzdl aps 11
and right and left side flaps 12. The backsheet 3 conprises an inner sheet
3a facing the 20 topsheet 2 and an outer sheet 3b facing the inner sheet
3a. These sheets 3a, 3b are identic%b to each other in shape as well as
in size and joined together using an dadhesive or a welding technique. The

di aper 1, constructed,in_thi : :ggﬁ%- 9..h +like

pl anar sﬁaﬁéggﬁasri%SnB%E%%rg?‘q%&% r%ﬁ l\;\@/ai st r%éf%% 8 ?Hé}a&{r_’gg%l%\%i st
region 7 and a crotch region 8 extendi ng. between these hvvo vvaiét r egi ons
6, 7. |nTERGORrbt GhTREFi o8t Tadiensy &9 Fapsiol SN AveFtFy b1t he
diaper 1 to define notches 10 destined to surround wearer's legs. In the
rear wai petiegnobhede e vaiigd Fegpsnd % i ol uds thperaistenesd oB48 at t ached
thereto. The end flaps 11 in the front and rear wai st regions 6, 7

respecti ¥glys id@kyggs\&@i Shred asliedTpHreebe B apesUr ed daf ithe sbtehebed state
to at |east one of the top- and backsheets 2, 10 3. In the crotch region 8

and ip t icinity thereof aLity of astiL Jrepbgtisn21l and a
pl uraf i tgﬁo‘%{e%te%?ealgPa% rllgour{le e?ms:gEZJse{'re?Ei'nt g%ggieeggﬁgt ween tH%g 4|§Ir1mer and

outer sheets 32,30 SonstiLulng, L tackshest, 3,a0d abLach Lo Lbe

7, the side flaps 12 inclu
'i'he end flaps 11 in the front and rear walst regions 6, 7
respectively include waist elastic members 16 secured in a
stretched state to at least one of the top- and backshests 2,
10 3. In the crotch region 8 and in the vicinity thereof, a
plurality of front elastic members 21 and a plurality of rear
elastic members 22 ;are interposad between the inner and outer
sheets 3a, 3b constituting the backsheet 3 and attach te the
inner surface of at least cone of these inner and ocuter sheets
15 3a, 3b so that these elastic members 21, 22 extend across the
diaper 1 and extend along the respective lag surrounding notches
10, describing curves which are convex toward a center line C-C
hisecting a longitudinal dimension of the diaper 1. The front
and rear elastic members 2!, 22 are at least partially in a
20  stretched state. A line D-D extending in a vertical direction
as viewed in Fig. 1 is 2 center line bisecting & transverse

dimension of the diaper 1 about which the diaper 1 is symmetric.

In the diaper 1 constructed in the manner as has bean



irnner "surface of ‘at | east one of these inner and outer sheets |.5 3a, 3b so
that these elastic- nenbers 21; 22 extend across the diaper 1 and extend
al ong the respective | eg surroundi ng notches 10, describing curves which
are convex toward a center line CC bisecting a |ongitudifak_thgaemsi on of
the diaper 1, The front and rear elastic nercers 21, 22 are at | east
partially in a 20 stretched state. Aline D-D extending in a vertical

direction as viewed in Fig. 1 is a cﬁnter | i ne bisecting a transverse
di rensi on of the diaper 1 about which'the diaper 1 is symetric. In the

di aper 1 ConSLﬁﬁgéﬁggi?ctﬁﬁﬁggﬁgﬁéfﬁ%ﬁﬂ%§=ngﬁﬁﬁ%gpgl'Cégégggtge@f{ﬁbEd

above, tRESFFS ooperate with the rear elastic
menbers 22 to nake peripheries of .the I%%ﬂcsurro%gginqanot heﬁeége
el asti calthp sEast EAATEaMEEEE Tt e t5D IR HE T RT Therbelr'®™ 215922 may

be curved in an 5 appropriate pattern or laid closer one to_another or |aid
to crossue@eudddnler notohder t) enessttiwlilvhe séspschpbde notfes 10
can snoot hly expand or contract. it is also possible to attach additional

el astic nepReLsHibia.st el dmksiannriean 21, npernspacarekd ha dopsheet 2
or to an 1nner surface of the 1.0 backsheet 3 in the vicinity of the

not ches 10 al.gng . mabnacy, bines: 3% RLENUND Jd L% el bicahadl £goti on as

Vi ewed iﬁﬂﬂ%&? one or noré elastic nmenbers are associated with

each o these imaginary lines 23 and laid to cross t he fr.ont agd r ear
cross one ancother in order to ensure that the respective notches

10 can smoothly expand or contract. It is alsoc possible to
attach additional elastic members in a stretched state to an
inner surface of the topsheet 2 f;'::r to an inner surface of the

10 backsheet 3 in the vicinity of the notches 10 along imaginary
lines 23 extending in the vertical direction as viewed in Fig.

1 so that one or more elastic members are associated with each

- of these imaginary lines 23 and lald to cross the frant ang rear
elastic members 21, 22. The topsheet 2 of the diaper 1 may be

15 formed by nonwoven fabric or perforated plastic £film. The inner
sheet 3a, one component of the backsheet 3, may be formed by
liguid-impervious or breathable and ligquid-impervious plastic
film or nonwoven fabric and the ocuter sheet 3b, the other
component of the backsheet 3, may be formed by breathable

24} nunr;-mvan fabric. The inner sheet 3a serves to make the
backsheet 3 liquid-impervious and the outer sheet 3b serves to
provide the backshest 3 with cloth-like touch. It is possible

without departing from the scope of the present invention to




el astic menbers 21, 22. The topsheet 2 of the diaper 1 may be 15 forned by
nonwoven fabric or perforated plastic film The inner sheet 3a, one
conponent of the backsheet 3, may be formed~ by [|iquid-inpervious or
breat habl e and |i quid-inpervious plastic filmor nonwvenfiggaigzand t he
outer sheet 3b, the other conponent of the backsheet 3, may be forned by
breat hable 2 0 nonwoven fabric. The inner sheet 3a serves to nmake the
backsheet 3 |iquid-inpervious. and t outer sheet 3b serves to provide
thi ~ backsheet '3 with cloth-like touc ) i s possible wthout departing

fromthe _sco %%EQEB%ﬂebﬁéﬁgﬁgétlyﬁgf Qﬂﬁh%hégﬁ2com%%ﬁégﬁgréﬁéafﬁnéﬁCh

backsheet “§ cksheet conpr e | nner eet 34 alone or by a

backsheet conpr|5|ng t he outer é% 3b al one.. éh 3 E% g %lew
showi ng &WeEnAR 4 1RNG S LY n (S KB 18G e FOBPTA S4B epruocgss nti nuous

manuf acturing of the diaper 1 in which first and seccond contiuous elastic
menbers al2te.12 2 destined to becone the front and -rear elastic nenbers
21, 22, respectively, are attached to first and second continuous webs

103a, 103b destrii ged3t g beCcon@s thivevr HIRNwiany all aputiaeintalbeated3an Sheof the
backsheet 3, respectively, and Fig. 4 is an overhead view show ng this

appar gtus. i, 8.0Lr e6L1 90 prdadis Aol D ALiNS hrl¥abArEiag 3¢ Lot his

st ep, “thé secand continuous el astic menbers 122 are fed in

a . o
diaper 1 in which first and second continuocus elastic members

121, 122 destined to become the front and rear elastic members

21, 22, respectively, are attached to first and second

continucus webs 103a, 103k destined to bécome the inner and

10 wouter sheets 3a, 3b of the backsheet 3, respectivély, and Fig.

4 is an overhead wiew showing this apparatus in a direction

indicated by arrows IV-IV in Fig. 2. In this step, the first

~and second continuous elastic members 121, 122 are fed in a

machine direction MD from the left hand toward the right hand

15 aéviamaiinFig.B. The first and second continuous webs 103a,

103b are fed from above and below as viewéd in Fig. 3,
respectively, and driven in the machine direction MD.

The first continuous elastic members 121 are directed by

a first feed roll 52 to first guide means 54 of a first arm 53.

20 Having passed through the first guide means 54, the first

continuous elastic members 121 run to a contact line 60 between

lower and upper press rolls 56, 57 haviné respective axes 5éa,

57a extending parallel to each cother. These lower and upper




machi ne direction MD fromthe left hand toward the right hand 15 as vi ewed
in Fig. 3. The first and second continuous webs 103 a, 103b are fed from
above and below as viewed in Fig. 3, respectively, and driven in the
machi ne direction MD. The first continuous elastic nmenbersyidhaks: directed
by a first feed roll 52 to first guide neans 54 of a first a= 53. 20
havi ng passced through the first guide neans 54, the first continuous

el astic nenbers 121 run to a contact Ilne 60 between |ower and upper press
rolls 56, 57 having respectlve axes 564, b57a .extending parallell to each

B;ih?;d Ig;%ggglrf r%gg e#p%}_r T 20%% 228823 %alﬁf&?ﬁlﬁ@d tih55.§da1§t7e@r €

adapte to rotate in e nmachi ne
direction MD around the respective axes . 56a, 57 extendlngﬁﬁn a_Cross

di r ect i oMOQP RN HAHE TRENELRR IIREHHIE WP AEITGhERD T SFREFEYB 7T a

hori zontal plane. The 5 contact |ine 60 between these paired press rolls
56, 57 rebars57hoertengion im atimisgt lid HepweorpC8ssTEbPIOB8lakd i@ upper
press roll 57 come closest to each other in the vertical direction as

vi ewed i fEhg 3. diee&ménrﬁﬁl OBr e tEaIPT € S5 DIHck i%ontRl plegper arleewi th
each other to press the first and secorid 10 conti nuous el astic nenbers 121,

122 a ainst th Lrst d secon 0 n ot her
wor ds- tﬁ?§§55$e£§ne Een5€h%§%q§% staﬁ%ﬁ%glrégﬁéég%t%?ffafeﬁéeach

ot her ]

to a region in which the lower press roll 56 and the upper press
roll 57 come closest to each other in the vertical direction
as viewed in Fig. 3. In this region, the press rolls 56, 57
cooperate with each other to press the first and secc&nq

10 eontinuous elasticmembers 121, 122 against the first and second
continuous webs 1032, 103b and, in other words, these press
rolls 56, 57 are substantially in contact with each other
through the intermediary of these members 121, 122 and webs 103a,
103b. The contact line 60 in Fig. 3 extends in the <ross

15 direction CD parallel to the axes 56a, 57a of the lower and upper
press rolls 56, 57 as viewed in Fig. 4.

As will be apparent from Fig. 4, the second continuous
elastic members 122 are directed by a second feed roll 62 to
second guide means 64 of a second arm 62. Having passed through

20 the second guidemeans 64, the second continous elastlc members
122 run to the contact line 60 between lower and upper press

roclls 56, B7.

The second continuous web 103b is coated by a coater 80




through the internediary of these nenbers 121, 122 and webs 103a, 103b.
The contact line 60 in Fig. 3 extends in the cross 15 direction CD parall el
to the axes 56a, 57a of the | ower and upper press rolls 56, 57 as viewed
in Fig. 4. As will be apparent fromFig. 4, the second conﬁéﬁ gelastic
menbers 122 are directed by a second feed roII 62 to second dgui e nmeans 64
of a second arm 63 . Havi ng passed through 20 the second gui de neans 64 |,

t he second continuous elastic nmenbers 122 run to the contact |ine 60

bet ween | ower and upper press rolls 86, 57. The second continuous web 103b

is coated by a coater. 80 - 14 mnth hesi v.e no and t hen
di r ect ed 8§ APOF SRt FUEE S (B g aﬁ?V% qﬁngdﬁg%F ﬁuou % 103a i s
directed fromabove to the upper press roll 57 as viewed in Fig.. 3. 5 The
first andosecomdessnticldods ettestd chenbieras: 1amtigppousy el 34 rk¢ and
second conti nuous webs 10 3a, | 03b run together on the contact |ine 60

bet ween thieckewer £ anf atpRes tPressuppel Hraefs r6Y1HY thatidwmd dnasigc nenbers
121, 122 may be sandwi ched between the webs 103a, 103b. These nenbers and
webs are-10 -integrated together by neans of a hot nelt adhesive, coated on
t he web fO 3b to forn1continuous conposite web 70. According to the

i usSt rated en‘%ggl gfx?ét an esggo 8SC!CEI1 1%%11750195_ Q{S:J.gsmgmbers 121, 122

and the first and second continuous webs 103a, 103k ran together

on the contact line &0 between the lower and upper press rolls

56, 57 so that the elastic members 121, 122 may be sandwiched

between the webs 103a, 102b. These members and webs are

10 inteqgrated together by means of a hot melt adhesive coated on

the web 103b to form a continuous composite web 70. According

to the illustrated embodiment, tﬁe composite web T';D runs as a

stock material for the backsheet 3 in the machine direction MD

substantially in the horizontal plane H. In order to integrate

15  these members 121, 122 and the webs 1(¢3a, 103b together, it is

possible without departing from the scope of the invention to

coat, in addition to or instead of the web 103b, the members
121, 122 or the web 103a with a hot melt adhesive.

In the apparatus, the first arm 53 has a distal end 71

20 formed with the guide means 54 and a proximal end 72 cpposed

to the distal end 71 and directly connected with a rotary shaft

74 of a first servomotor J3. Tﬁe first arm 53 extends toward

the contact line 60 in a direction intersecting the rotary shaft



stock*material for the backsheet 3 in the machine direction M
substantially in the horizontal plane H In order to integrate 1-5 these
menbers 121, 122 and the webs 103a, 103b together, it is possible wthout
departing fromthe scope of the invention to coat, in addijj0fukeyor
instead of the web 103b, the nenbers 121, 122 or the web 103a wth a hot
nmelt adhesive In the apparatus, the first arm53 has a distal end 71 20
formed with the gui de nmeans 54 and a froxi mal end 72 opposed to the distal
end 71 and directly connected with a rotary shaft 74 o a first servonotor

73. The~_first arm extends towar t acty Li 0.l LLection

i nt ersectTﬁngpr%ée?%l? )}‘nsﬁ&? ?‘D d%%—r%?%@hgagg% %‘L %%esge%%ﬁgmﬁéﬁhe

hori zontal plane H The first servonotor 73 is nmounted on a base plate 77
by means 78f 1& BePusked 78 3obaghdelatR DodiH RIS Othé SERGERDL OF in the

cross direction DC may be freely adjusted. The rotary shaft 74 of the
first 5 shavobhéosodBt ot entlthiensardometbronl it éebsectiprg dheedifettion in
whi ch the respective axes 56a, 57a. of the | ower and upper press rolls 56,

57 extengh H&gf skablde1lNatife=honi zaalrdlaane shathe 7di hecthentinswhi ch
the~ -rotary Shaft 74 rotates can be repeatedly reversed at high

frequency. The fir art 53 10 directly. connect A the ;= shaft 74
is ad%lpt é&rﬁ)’n@ﬁoﬁg 3 F5¥§H Sf%%aarloruerﬁy * nengf%gggcgﬁé ttrt%4d%%8%€%¥?ecti on

i ndi cat ed i
in which the respective axes 56a, 57a of the lower and upper

press rolls 56, 57 extend, preferably, in the horizontal plane.
The direction in which the rotary shaft 74 rotates can be
repeatedly reversed at high fregquency. The first art 53
1  directly connected with the rotary shaft 74 is adapted to swing
to and fro around the rotary shaft 74 in a direction indicated
by a double-headed arrow A at the same angular velocity as that
of the rotary shaft 74 so that the swinging direction can. he
repeatedly reversed at high freguency. Such to and fro swing
15 of the first arm 53 causes the first continvous elastic members
121 to oscillate in tﬁe cross direction CD as they pass throggh
the first guide means 54 and thereby continuously changes the
position of these elastic members 121 in the cross direction
¢D on the contact line 60 on which the lower and upper press
M rolls 856, 57 subkstantially contact each other. As the position
is continuously changed in this manner, the first continuous
glastic members 121 are still continuous in the machine

direction and undulate in the cross direction CD so that the



by a doubl e-headed arrow A at the sane angular velocity s that of the
rotary shaft 74 so that the swi nging di-rection can be repeatedly reversed
at high frequency. Such to and fro swing 1.5 of the first arm 53 causes the
first continuous elastic menbers 121 to oscillate in the ﬁ% gflhg ection
CD as they pass through the first guide neans 54 and thereby contlnuouly
changes the position of these elastic nenbers 121 in the cross direction
CD on the contact |ine 60 on which the | ower and upper press 20 rolls 56,
57 substantially contact each other. “1Rs the position 1is continuously

changed in_this nn the fi cont i nuou el asti,c r 2 re stil
cont i nuods*Fh ﬁﬁgqﬁﬁgﬁ?ﬁ% 55?? %?Igﬁm%j %% ta % |Ab EEF%§§§E$d%F§ct|on CD
so that the 2002-328829 first continuous elastlc menbers 121 may be

at t achedarporgapseddidd vit t Aealuedi Aeyordydit £t RdTFir % nPeddnd

conti nuous webs 103a, 103b. it should be understood that the first

cont i nuogsnelastiizc wehbers3d,2108ke showhduildritg: nddassthodt thahethe o t he
second continuous el astic nenbers 103b. The first continuous el astic

menbers F24skUBCHRiAucRECYLANEEY mbtiebehetr state Snomthe figstafaed rol |
52 to the flrst gui de neans 54. The to and fro swing of the first arm 53

causeétaag Fﬁe%laggac gggbsrs gl ar u;%%g S %§5§ §QM%93at a desired

percen VI Cl ni e COI’] ey are squeezed

bet ween t he Iomer and upper ress roIIs . .
The first continuous elastic members 121 run in a

previously stretched state from the first feed roll 52 to the
first guide means 34. The to and fro swing of the first arm
53 causes the first elastic members 121 are further stretched
10  at a desired percentage in the vicinity of the contact line &0
as they are squeezed between the lower and upper press rolls
56, 57. Having been attached to the first and second continuous
webs 103a, 102b, desired siretching ratics are achieved in
respective regions of the first continuous elastic members 121
15  in the longitudinal direction.

The first arm 53 is directly connected with the ro.tary
shaft 74 of the first servomotor 73 actuated by a controller
containing therein a program adapted to provide the first
continuous elastic members 121 with a desired stretching ratio

710  and a desired layout depending on a running speed of the first
continuous web 103a and/or the second continuous web 103b. The
first arm 53 actuated in this manner must be sufficiently

lightweight and stiff to folleow the reversal of swinging




56, 57 . Having been attached to the first and second continuous webs
103a, 103b, desired stretching ratios are achieved in respective regions
of the first continuous elastic nenbers 121 15 in the |ongitudinal
direction. The first arm53 is directly connected w th theqgpetakygshaft 74
of the first servonotor 73 actuated by a controller containing therein a
program adapted to provide the first continuous elastic nenbers 121 with a
desired stretching ratio 20 and a desjired | ayout depending on a running
.speed of the first continuous web 103a and/ or the second continuous web

103b. The. first in Lhi f il
1 ghi vel TR PO FoPEa g rHY ety SP s g 2005 390820 - 17

direction quickly repeated by the first servonmotor 73 , i ther _words, to
el | mi nat EOPHE . ARk BRI ERE FRESSREETST FRE FFPRTCSAh 58°nT T af f oct

t he frequency. at which the reversal of sw nging direction should be

r epeat edar®hé 3prmefgutr ed fuarts ttheam SrEfidrs yrede wildongosi teveompr ief ng any
one selected fromthe group consisting of synthetic fiber such as carbon

fiber or gRekYal de-dddiein SAeUNdid: Fepdsraae ®fe Kevkarredwtialdt £xrhi ber
such as titaniumfiber, glass fiber, sem-synthetic fiber and natural

ek AR SE R S, SO 08100080 hekrailasti <
group consisting of synthetic fiber such as carbon fiber or
polyamide fiber known in trade name of Kevlar, metallic fiber
such as titanium fiber, glass fiber, semi-synthetic fiber and
natural fiber and any one selected from the group consisting
10  of thermoplastic synthetic resin and thermosetting synthetic
resin. The first arm 53 made of compc:site comprising carbon
fiber and thermosetting synthetic resin is one embodiment of
particularly preferred embodiments. With this embodiment, it
has been experimentally found that a full weight of the first
15 arm 53 inclusive of the proximal end 72 can be reduced to 96
to 121 g and rotation of the first servomotor 73 to which the
first arm 53 is directly connected can be repeatedly reversed
at the maximum angular acceleration aé high as 15,0040 rad/sec”
by using a carbon composite having a specific gravity of 1.5
A +o 1.8 and a bending modulus of 28 to 201 GPa to form the first
arm 53 having a full length of 250 to 350 mm. Inthis experiment,

the first arm 53 has been directly connected with the rotary

shaft 74 of the first servomotor 73 in a manner that the first



resin: The first arm 53 nade- of conposite conprising carbon fiber and

t hernosetting synthetic resin is one enbodi nent of particularly preferred
enbodi ments . with this enbodinent, it has been experinentally found that
a full weight of the first 15 arm 53 inclusive of the proximmrlizens; 72 can
be reduced to 96 to 121 g and rotation of the first servonotor 73 to which
the first arm53 is directly connected can be repeatedly reversed at the
maxi mum angul ar accel eration as high as 15,000 rad/sec2 by using a carbon
conposite having a specific gravity of''1.5 20 to 1.8 and a bendi ng nodul us

of 98 to 201 p formthe. first VI a g 250 to
350 nyt . ?ﬁ@etﬁﬁ e S PR ?é@gﬁﬁq %gﬂslacbhegjr?ls i r%g'cft'{ayﬂf(l:%nnect ed
with the rotary shaft 74 of the first servonotor 73 in a rrqang rWl;’Jguat t he
first 2002n326820ine %G OaEFct AckOWES FHS HRPFRI PTSRH AR 15 § Pt h

respect to the contact |ine 60 between the | ower and upper press rolls 56,
57 and phactpeatiicdilps Lhesherhorheomcalizpngad Bldnehti $histt hb§onal to
the axes 56a, 57a of the rolls 56, 57 . Furthernore, 5 the first feed roll

52 and { bechitghaguidensalng 5dahave beehs sl soned .sorbbahetheré v st
continuous el astic nenbers 121 can travel substantially in the horizontal

oS RSl sAfFSLRHTRc! e SR o hotel yeen e
| deviat O;ositicmed so that the first continucus elastic members 121 can
travel substantially in the horizontal plane H from the first
feed roll 52 to the contact line 60 betweean the lower and upper
press rolls 56, 57 via the first guide means %4 and a deviation
10  angle o of the first continuous elastic members 121 relative
to the horizontal plane H can be maintained within a range of
0 to 10° in the course defined batween the first feed reoll 52
and the first gulde means 54.
Referring again to Figs. 3 and 4, the second continuous
15 elasticnmmbers122fbllﬂwsthesubstantiallysame;mﬁcessflnw
as that for the first.continumus.elasticJnembers 121 until they
are attrached to the first and second continuous webs 103a, 103b
by means of a hot melt adhesive (not shown) . Specifically, the
second continuous elastic members 122 is directed by the second
M fesd roll 62 to second guide means &4 of the second arm 63.

Having passed through the second guide means 64, the second

continuous elastic members 122 run to the contact line 60

between the lower and upper press rolls 56, 87. The second arm




10 angle a of the first continuous elastic nmenbers 121 relative to the
hori zontal plane H can be maintained within a range of 0 to 100 in the
course defined between the first feed roll 52 and the first guide neans
54. Referring again to Figs. 3 and 4, the second contlnuou§)915~?b@stic
menbers 12 the substantially sane process flow as that for the first
continuous elastic nenbers 121 until they are attached to the first and
second conti nuous webs 103a, 103b by neans of a hot nelt adhesive (not
shown) - Specifically, the second cohti nuous el astic menbers 122 is

di d h nd 20 f d | | 5
sgggﬁéeaﬁﬁ¥6%‘§LSEC cgggs% e#h&ﬁ&b% Eégéggqﬁggﬁi %qﬁggﬁg %ﬁe%t%e second

conti nuous el astic nenbers 122 run to the contact line 60 between the
| over andeupseictsre8§d rerrated b coprabidhd MtmSHerD 32885810489 63 s

directly connected wwth the rotary shaft S4 of the second servonotor 83
act uat ed thereeigoat pebleam( adhpshdwny comtbhitiy tichenel fra pwoggantadapt ed
to control the to and fro swing of the second arty 63 so that the second

conti nuoys, eLashig dﬂ%&@?ﬁ& 2 hhe2c R et E3sbefubes the =38conamBeRAL I NUoUs
a

é web 103b 1n accordance wth a desired |ayout as well as at -a desired

I
stretchin atlo depend| nni ng_.spged of .the at h ont.i nuous
web - 183b éaﬁgg%lne dﬂ?ec %ongﬁD SRS o8 LR fb 35 Ot

accordance with a desired layout as well as at a desired
stretching ratio depending on a running speed of the attached
continuous web 103b running in the machine directionMD. Having
been attached to the first and second continuous webs 103a, 103b,
10 desired stretching ratios are achieved in respective regions
of the second continuous elastic members 122 in the longitudinal
direction. In the illustrated embodiment, +the second
continuous elastic members 122 are di stinguishecﬁ from the £ irét
continuous elastic members 121 in that the program actuating
15 the second servomotor 83 differs from the program actuating the
first servomotor 73 and, in consequence, the layont and the
stretching ratic on the second continuous web 103b are different
from those exhibited by the first continuous elastic members
121. Obviecusly, it is possible to actuate the first and second
20 servomotors 73, 82 by one and same program so that the first
and second continuous elastic members 121, 122 may be provided

with the layout and the stretching ratio common to both of these

firet and second continuous elastic members 121, 122, While




been attached to the first and éecond conti nuous webs 103a, 103b, 10

desired stretching ratios are achieved in respective regions

of the second

continuous elastic nenbers 122 in the longitudinal direction- in the
illustrated enbodi nent, the second continuous elastic nen§%651%%%
1 t the

di stinguished fromthe first continuous elastic nmenbers

program actuating | the second servonotor 83 differs fromthe program
actuating the first servonotor 73 and, in consequence, the |ayout and the
stretching ratio on the second contlnGBUS web 3b are different fromthose
exhi bi ted t he first contlnu s.ela 121. vi pus| it is
possi bl e tt“}z) ac‘?%%’t(% §He 19 rsﬁr dlge%%‘dsﬁﬁagbﬁv ?ml?%rlgw%: %?% hShe and
same programso that the first and second continuous elastic nmenbers 121,
122 may 7 At 7 wiLi et hee | effritcfade Rerstr sREWPREGEPAL TH ddmisn to

both of these first and second conti nuous el astic nmenbers 121, 122. while
2002- 32882851401 ¢ hieo secamd skbevosobtod 83rirsmbtbusEBabadat bake @ﬂumked on

the base plate 77 |ike the case of the first servonotor 73,

it is

possi bl e dyaynrraed séﬁﬁré‘t@éﬂ?%fsﬁﬁélgggb%la@cé?@n arﬂ@é@cehats%nﬁtre}\t ded

separately of the base pla - The second servonDtor

sane as dlfferent frontthe first [VO
seconﬁ arm glél nay e elrt mes%sngracsilftg rengfﬁré?"é%gef Jorﬁﬁﬂt ﬁg
first arn153 The Iengths of

73, The leng

nay be either
of the

é’ﬁ‘&ttﬁ of the

h of the second arm 63 may be either same as nor

different from the length of the first arm 52. The lengths of

15

.these first and second arms 53, 63 may be appropristely adjusted
depending on & particular attachment layout required for the
first and second continuons elastic members 121, 122.

Fig. 5 is a partially cutaway perspective view showing
the first arm53. The distal end 71 of the. first arm 53 is formed
with the first guide meaﬁs 54 which is formed, in turn, with
a plurality of through-holes B¢ adapted for insertion of the
individual one of the elastic members 121. These through-holes
86 are formed by tubular members 88 each having a flangs 87
serving to prevent the tubular member 88 from falling off in
the machine direction MD. The members 88 are preferably made
of ceramics to eliminate an anxiety that the members 88 might
resist the first continuous elastic members 121 running at a

high speed in the machine direction MD and thereby abrade the

members 121 as they more or less frictionally pass through these

tybular members £8. The guide means 64 of the second arm 63




o e

these first and second arnms 53, 6 3 may be appropriately adjusted

dependi ng on a particular attachnment |ayout required for the 1.0 first and
second continuous elastic nmenbers ‘121, 122. Fig. 5 is a partially cutaway
perspective vie-, showing the first a=53. The distal en213%H=the first
arm53 is formed wth the first guide neans 54 which is forned, in turn,
with a plurality of through-holes 86 adapted for insertion of the 1.5

i ndi vi dual one of the elastic nenbers 121. These through..-holes 86 are
forned by tubul ar menbers 88 each haVing a flange 87 serving to prevent
the tubul ar menber 88 fromfalling off in.nbheniashteenslivest 68°MD. The
menber §,88 1 & cumekienabl e n@E” Teramcs to elinmnate an anxiety that
the nenbers 88 mght 2.0 resist the first contj

) n 8] rc-haszers 121
running.al_a Ak ¢ speadche ﬁi@m@%ﬁ%“ﬁﬁpgc#bn k% and tlher eby abrade the
a they fﬁjre or less frictionally pass through these tn%%

I Wrs 88. The
gui de neans 64 of %Qﬁlgg@gngyarﬁn&&ﬂﬁ)@r-szswtuﬁﬁs' y%bgé}? ormed in the
same maRfem™s Yhe gtide neans 54 of the first arm53. In the M_%st gui de
means 54, the through-holes ;.56 JBysen reptaoed: v FEBIHA S riictures, for
exanpl eu-smﬁﬁéipéﬂ-’og‘?’(?gvgs so far as such alternative structures are 5

suitable for guiding of the first cont,] o v ot oS
s suitable for guiding TLT St GO 1
121.

. . ] R g
direction CP and circular imaginary lines R
CroSsE

i i, 3 are to be
10 t’hé 1ines aleong which the composite web 70 of Fig

that, in Fig.
cut and cut off, respectively. 1t should be noted P

i indicated not
4. the cutting lines and the cut off reglons are indil
’ .

1 web 103b.
the composite web 70 but on the second contlnuous
on

in Fig. 1.
15 obtain the jndividual backsheets 3 shown 1n g

i i 1-on
Fig. 6 is a partially cutaway plan view showing a pul

i i factured
the tape fasteners 14 From the diaper 1 of Fig. 1 manu

1-

a

i i —sealing
12 of the waist regions &, 7 using an adhes;ve or a heat

4—4




Referring to Fig. 4 , straight lines r, 0 extending in the cross direction
CD and circular imaginary lines R, S intersection these straight lines Pi.
Q respectively, indicate ite web 70 of Fig . 3 10 the fines al ong which
the conpos are to be out and cut off , respectively. It shqﬂnggﬁzgoted
that, in Fig . 4, the cutting lines and the cut off regions are indicated
not on the conposite web 7 11 but on the second conti nuous web 103b. The
conposite web 70 may be cut along the Jines P,QR S to 15 obtain the

i ndi vi dual backsheets 3 shown in Fig.“I. Fig 6 is a partially cutaway

pl an vi ew_show_Rg L1.-an __di bl. i.aper. 91 i %ta LS
obtainedvﬁgtﬁghgvﬁﬁﬁg%Fﬁg%tgﬁe %%%gnégsg}§9fﬁdn1gﬂ%8%$% rffﬁ%$1%$g -1
manuf actured using the continuous conposite web 70, placing the front and

21 rear WEFEESPRGFRONS 617 AHFEHTEEGh 0NN 3 1 tHhied ¢ opshiedt S999%SFde  and
connecting the waist regions 6, 7 along the respective flaps 12 of the
wai st regioesitibns7/atisingclartiemiies wéastia heabesealradgo bechaiduandn
joining areas 92 arranged intermittently in a 2002- 328829 - 22 vertical

di recti onrast¥igueshppl dridhtdd, iARAERAKE. aNSScl9 i GRir 83peBduserahe
imaginary lines 23 in Fig. 1 and suggest positions at which the |eg

elastgc E‘i%‘;ﬁ .aa&ﬁaégﬁ:]&gl gingoﬁﬁg_ne %é@i&%&%&p&%ﬁrﬁpaﬁﬁf&red-

Such di apér i's us so as a ditaper r rncontin patients or

training pants for
infants.

Fig. 7 is a view similar to Fig. 1 showing a disposable

diaper 101 accorciing to another embodiment. Inthisdiaper 101,

| the front and rear elastic members 21, 22 in the diaper 1 of

10 Fig. 1 have been cut at intersecting points of these members

21, 22 and the longitudinal center line D-D and portions X, ¥

of the elastic members 21, 22 have contracted to the viginity

of the leg surrounding notches 10. The front elastic members

21 in the diaper 101 are divided into sections 2la and sections

15 21b while the rear elastic members 22 of the diaper 101 are

divided into sections 22a and section 22b. In the step

illustrated in Fig. 4, the front elastic members 21 and the rear

elastic members 22 are attached to the saénﬁd continuous web

103k only in the vicinity of the regions destined to form the

20 leg surrounding notches 10 and cut in any suﬁaequent step into
sections 2la, 21b, 22a, 22b.

The diaper 1 of Fig. 1 provided by the present invention

has the backsheet 3 which may be formed by only the



Fnfants. Fig. 7 is a viewsimlar to Fig. | show ng a disposable diaper
101 according to another enbodinent. In this diaper 101, the front and
rear elastic nenbers 21, 22 in the diaper 1 of 10 Fig- 1 have been cut at

i ntersecting points of these nenbers 21, 22 and the Iongi%ﬂgyﬁggq§enter
line DD and portions x, y of the elastic nenbers 21, 22 have contracted
to the vicinity of the |leg surrounding notches 10  The front elastic
menbers 21 in the diaper 101 are divided into sections 2la and sections 15
21b while the rear elastic nenbers 22%f the diaper 101 are divided into
sections 22a and section 22b. In the step illustrated.in Fig, 4, the front
el astic AEMMECs iMpeaNdouRe ipgar SBRESt P8 ABberS 2978, 3 3Wrhched 1% t he
second continuous web 103b only in the vicinity of the regions destined to
f or m t he £2@nteg1s6Ls eundinhgrao? T hesd tthamkagueliastafy neTbséguést 258ep into
sections 2la, 21b, 22a, 22b. The diaper 1 of Fig. 1 provided by the present

i nvention .has the bagksheehe3 WaLglraRy b€ fensedihyeon| ghedt 2882- 329829
| i qui d-impervious i nner sheet 3a and, in such diaper 1, the front elastic

menbers 21 and the rear el ast]j r 20 L D La dr2g- EABes surface
of the i ?ﬂ%&ﬁ?gégf't%é?%¥%§ﬁlve gf&FﬁeebacEshee 3 may be forned by the

i nner sheet 3a having the front elastic- nenobers ,21.and_the .el astic
5 32a having thag front elast?.c: I rs 512 and 11:1'1& I'EEQ N §8LiE

members 22 attached to the outer surface thereof and the cuter

sheet 3b joined to the cuter surface of the inner sheet 3a. To

obtain such backsheet 3, not the second contimious web 103k but

the first contimuous web 103a are fed from below to the lower

10 press roll 56 and no web is fed to the upper press roll 57 or

the second continuous web 103b is previously joined to the lower

surface of the first c:c:ntinuoﬁs web 103a fed from below in the
step illustrated in Figs. 3 and 4.

Tt is poessible without departing from the scope of the

15 invention to arrange a plurality of sets each comprising the

servomotor and the arm directly connected with the rotary shaft

of the servemotor intermittently in the machine direction MD

and thereby to bond the continuous el_astj_c members to both

surfaces of the continuous web traveling in the machine

20 directieon MD. By arranging a plurality of sets each comprising

the servemotor and the arm in this manner, it is possible to

cross the continuous elastic members 121 with the aecond

continuous elastic menmbers 122 on the second continuous web 103b.




frenbers 22 attached to the outer surface thereof and the outer  sheet 3b
joined to the outer surface of the inner sheet 3a. To obtain such
backsheet 3, not the second continuous web 103b but the first continuous
web 103a are fed fromFlowto the |ower 10 press roll 56 gggjng eh is fed
to the upper press roll 57 or the second continuous web 10371'S previously
joined to the lower surface of the first continuous web 103a fed from
belowin the step illustrated in Figs. 3 and 4. It is possible without

departing fromthe scope of the L. i4lvention to arrange a plurality of

sets each, co i sing the servonotar .and.,the armdirectl ec W th
t he rot aP@?eEh 5‘:"O%E'ttt‘?e Esagﬁbo%po[}lsilﬁjtger%et SR h%’cﬁgcc i n’éeﬁ%i rection

MD and thereby to bond the continuous elastic nenbers to both surfaces of
t he cont FAGBUBLREBNELRV AR Kei RAFReNfra@ kY Aot Do dif eck i B MPT B %#% angi ng a
plurality of sets each conprising the servonotor and the armin this
manner, iblils ywbksiHd ertengeddssh irik eaohtd hahescebabs iioy bhabeashidd with
the second continuous elastic nmenbers 122 on the second conti nuous web

103b. 2. Qf12~328,- afh.Wen these sets each conprising the servonotor and the
arm intermttently in the nmachine direction MD, a pair of press rolls

wi :P € art ang'%ﬁ'eb%@e@%n%acihnvoefm}i%%seiss eéﬁpiﬂ:ét@fe nﬁ{%@i %?11ydi€c?cﬁlixém MD.
disposable wearing article illustrated as specific embodiments
but also to the other disposable wearing article such as a
disposable gown used in medical site or a& sporting dispoé.able
wearing article.

10 The process _and the apparatus according to the present
invention is primarily characterized in that the continucus
alastic members are fed through the arms sach directly connected
with the fr:rtary shaft of the associated servomotor having the
rofational direction adapted to be repeatedly reversed at high

15 freguency so that the continuocus elastic members may undulate
in the cross direction relative to the machine direction and
e attached to the continuous web running in the machine
direction in the undulated pattern. Such arrangement allows
the arms to swing to and fro at a high frequency, in other words,

20  such arrangement allows an output of the wearing article per
unit time to be improved. The arms are made from a carbon

composite or the like and are sufficiently stiff and lightweight

to ensure that the to and fro swing of the arms can be stabilized




5 The present invention is applicable not only to the disposable wearing
article illustrated as specific enbodinents but also to the other

di sposabl e wearing article such as a disposable gown used in nedical site
or a sporting disposable wearing article. 10 The process %ﬂytgﬂﬁzipparatus
according to the present invention is primarily charactertzed™ hat the
continuous elastic nenbers are fed through the arns each directly
connected wth the rotary shaft of tpe associ at ed servonot or having the
rotational direction adapted to be réﬁ%atedly reversed at high 15 frequency
so that the_ contin el i C ers undul.ate _in the cross_direction
el at | ve SUET RE TS o arT BTTEh UECCBooR: PIOHE (S T HENESTT ritis. web
running in the machine direction in the undul ated pattern. Such

ar r angenBRPEALPERE FeHRCIAME L blehifipaw g f By GRNnedH 4id theg@enty, in

ot her words, 20 such arrangenent allows an output of the wearing article
per uni titkemelyovbeh itingr ovedry Bie Erarefariee medgrtdmeaseavbontoconposi t e
or the like and are sufficiently stiff and |lightweight to ensure that the

to and fHeisWhBGnnd RBRCAr 45 £AN R& Shaltdi1ZLgn2BAB7884%=129 hexmen when
the rotational direction of the servonotors are repeatedly reversed at

hi gh §reguepgy; By 8@”;&%‘% ing1ihe. e Jdirechly yi t R 5RgHLRkar Vashafts of

the respective servono ,

consequently troubles due to abrasion and/or damage of the

parts.




driving neans such as pulleys and belts which have usually been 5 essenti al
of the well ]nmown art can be elimnated and consequently troubles due to
abrasi on and/or damage of the parts. 200.2-3288 9 CL Al MS 1. A process
conprising the steps of feeding at least a single contlnqﬂ S_Meb-

machi ne direction as a conponent 5 nember of a di sposabl e Wearing artlcle
bei ng continuously manufactured, feeding continuous elastic nenbers toward
at least one surface of said web whi | e said continuous elastic nenbers
are oscillated in a cross direction r8lative to said machine direction,
and attaching said continuous elgséﬁg fqmggnbers in a stretched state to
said one surface in a accordance h-a sired |l ayout, said process
further conprising the steps of: feeding said web to a nip between a pair
of press rolls substantially being in contact with each other and adapted
to 15 rotate in said nmachine direction around respective apses extending
paral | el 1to eazhpetbessi aosardsingsshdi seepsort deddihgeditng <sditd &l astic
menbers from upstream of said pair of press rolls to the nip between said

press 1oLl §qyia-ghi 88,005 a0Sh AdAPA Oflat 9108 Chl 16t €l i dh el asdngor@mers in
said cross 20 direction and attaching said elastic nenbers to said web by

5 member of a disposable wearing article being continvously
manufactured, feeding continuous elastic members toward at
least one surface of said web while said continuous elastic
members are oscillated in a cross direction relative to sald
machine direction, and attaching said contineous elastic

10 members in a stretched state to said one surface in a accordance
'wiﬁhackﬁiredlayout,saidprccessfurthercnmprisingthesteps

of:
feeding said web to a nip between a pair of press rolls
substantially being in contact with each other and adapted to

15 rotate in said machine direction around respective axes

extending parallel to each other in said cross direction; and

feeding said elastic members from upstream of said pair
of press rolls to the nip between said press rolls via guide
means adapted to cscillate said elastic members in said cross

0 direction and attaching said elastic members to said web by

means of an adhesive;

wherein each of said guide means comprises:

a motor having a rotary shaft extending in a direction




means of an adhesive; wherein each of said guide means conprises: a notor
having a rotary shaft extending in a direction 2002-328829 crossing said
axes and adapted to repeat -reversal of its rotational direction; an arm
connected directly with said rotary shaft and extending i 8@ gHdgegtion
crossing said rotary shaft, said arm 5 being forned on its distal end with
gui de neans adapted for passage of said elastic nenbers, and said arm being
adapted to swi ng around said rotary shaft as said rotary shaft rotates,;
and at | east one feed nenber |ocated lUpstreamof said rotary 10 shaft as

vi ewed i gysakdp | 3 l-&eCLl néy%%g@@a d Lr hd astlLc
menbers toward ggﬁ%hgﬁi%%éﬁeghg; an mhefg?nféﬁﬁg%hg%%gﬁ%gé é?%rﬁﬁﬁing from
sai d fee% rrerrbeha tg.saig.ﬁaLr of press rolls via said guide neans, said

el astic hmemberear STAPFACREd to said web while said el astic menbers are
oscillated in said cross direction by said armconnected directly with

sai d rotary shaft 238 FEWEEpestinesidysalitdr said wnfarg nehaft eeedon. 2.
The process according to Claim1, wherein a servonotor 20 is used as said
not or. 3exthedpngcessa aticErdiing teofbdnm 2aidheseiry shiadtsesuododnn

3 bheing formed on its distal end with gride means adapted for
passage of said elastic members, and said arm being adapted to
swing around said rotary shaft as said-rofary shaft rotates;
and

a2t least one feed member located upstream of said rotary

10 shaft as viewed in said machine direction and adapted to direct

said elastic members toward said guide means; and

wherein, in the course of running from said feed member
to sald pair of press rolls via sald guide means, said elastic
members are attached to said web while said elastic members are

13 oscillated in said cross direction by said arm connected
directly with said rotary shaft so as to repeat reversal of its

swinging direction.

2. The process according to Claim 1, wherein a servomotor
20 is used as said motor.
2. The process according to Claim 2, wherein said servomotor

is actuated by a controller containing therein a program adapted




i's actuated by a controller containing therein a program adapted 002-328829
-2- to rotate said servonotor on the basis of a running speed of at |east
said web in said machine direction and said |ayout desired for said

el astic nenbers 5 4. The process according to any one of CEiznaess29 hr ough
3, wherein said armis forned froma conposite material conprising any
one selected fromthe group consisting of carbon fiber, glass fiber,
metallic fiber, synthetic fiber, semzssynthetic fiber and natural fiber
and any one selected fromthe group 10 consisting of thernoplastic

synt het i tor statangaidhosmoseidtiory omswhishékisdsr esi 8 buniheg pspeassc@ccor di ng
to any one of Clains 1 through 4, wherein said axes of said pair of press

rol I's exhendehBtasall #obi ZANsALd dhiCELHO N1 S S0t ALY Shafty Afos@i d ot or
extends in a vertical direction and said armextends in sald horizontal

directio d saj r { rd said nip between said pair of
press roﬁ?%?ggg gbgT%%l%r%%%%gléb%%@gf%%'to any one of Clainms | through 5,
wherein said elastic nmenbers are directed fromsaid guide neans to said
nip between said pair of press rolls so that said elastic nenbers is in

coincide with a tangential line with respect to 20022- 328829
5 4. The process according to any one of Claims 1 through 3,

wherein said arm is formed from a composite material comprising
any one selected from the group consisting of carbon fiber,
gylass fiber, metallic fiber, synthetic fiber, semi-synthetic
fiber and natural fiber and any one selected from tﬁe group
10 consisting of thermoplastic synthetic resin and thermosetting
synthetic resin.
5. The process according to any one ;:;f Claims 1 through 4,
wherein said axes of said pair of press rolls extend in a
15 horizental direction, said rotary shaft of said motor extends
in a vertical direction and said arm extends in said horizontal
direction from said rotary shaft toward zaid nip between said

pair of press rolls.

20 6. The process according to any one of Claims 1 through 5,
wherein said elastic members are directed from said guide means

to said nip between said pair of press rolls so that said elastic

menbers 15 in coincide with a tangential line with respect to




e —

»29 a region in which said pair of press rolls substantially contact each
other. 7. The process according to Caim5 or 6, wherein said 5 elastic
menbers extend fromsaid feed nenber to said guide neans at a deviation
angle of 10 or less relative to said horizontal directi org83z82%ppar at us
for feeding at |east a single continuous web 10 in a machine direction as
a conponent nenber of a disposable wearing article being continuously

manuf actured, feeding continuous elastic nenbers toward at | east one
surface of said web while said confﬁ uous el astic nmenbers are oscillated

ina cross direction relati e dheeaht @Al 1anthnkiaat t achi ng
sai d confiTffdes i & glﬁ%ﬁ%églkqn§ stret@%edsstate to Sgld one surface

in accordance with a desired |ayout, said apparatus conprising: a pair of
press rotbshexthading parallel to each other and substantially contacting
each other, said pair of press 20 rolls rotating in said nachine direction
around respective axes extending in said cross direction so as to feed said
web in said nachine direction, and a guide neans | ocated upstream of said

pair of said ppgss takbssasibswEtd saithMChi Be @,r eatdion2082id 328829
5 elastic members extehd from said feed member to said guide means
at a deviation angle of 10° or less relative to said horizontal

direction.

B. An apparatus for feeding at least a single continuous web

It in a machine direction as a component member of a disposable

wearing article -  being continucusly manufactured, feeding

e:c:ntj;nucmus elastic members toward at least one surface of said

web while said continuous elastic members are oscillated in a

Cross directiﬁn relative to =aid machine direction, and

15 attaching said continuous elastic members in a_stretched state

+o sald one surface in accordance with a desired layout, said
apparatus comprising:

a pair of press rolls extending parallel to each other

and substantially contacting each other, said pair of press

20 rolls rotating in said machine direction around respective axes

extending in said cross direction so as to feed said web in said

machine direction, and a guide means located upstream of said

pair of said press rolls as viewed in said machine directicn



to oscillate said elastic nenbers in said cross direction; wherein each of
sai-d gui de neans conprises: a notor having a rotary shaft extending in a
direction crossing said axes and adapted to repeat reversal of its 5
rotational direction; an armconnected directly with said egsanyzsghaft and
extending in a direction crossing said rotary shaft, said arm being forned
‘on its distal end with said guide neans adapted for passage of said '
el astic nmenbers, and said arm being adapted 10 to swing around said rotary
shaft as said rotary shaft rotates; and at |east one feed nenber | ocated

upst r eam Qf I.d rQtary. - f ' i psaiLd mechi-ne sdi-eeetizgn and
adapt ed tt(%J éj%'r%Jelglla%ée:i%lgs%gta}Sg%%e ers tsowgr asai d gui de meané_. {5 9. The
apparatus according to Claim6, wherei.n said notor is a _servonotor. 10. The

appar at us accoMIERE o cerh Mo Salfle FELASS BRGNS0 CEBPYSREEOr is electrically
connected with a controller contaning therein a program adapted to rotate
sai d servonot om momcrhbabasgsa oforarnnehaft spyeendinatin dasire4tdReb in
said machine direction and said |ayout desired for said elastic
2002- 328829 5=3hg =aid axes and adapted to repeat reversal of its
3 rotational direction;
an arm connected directly with said rotary shaft and
extending in a direction crossing said rotary shaft, said arm
being formed on its distal end with said guide means adapted
for passage of said elastic members, and said arm being adapted
10 to swing around said rotary shaft as said rotary shaft rotates;
and
at least one feed member located upstream of said rotary
shaft as viewaed in said machine directicn and adapted to direct
said elastic members toward said guide means.
15

9. The apparatus according to Claim 8, wherein said motor

iz a servomobor.

10. The apparatus according to Claim 9, wherein said
2 servomotor is electrically connaected with a controller
containing therein a program adapted to rotate said servomotor
on the basis of a running speed of at least said web in said

machine direction and sald layout desired for said elastic




menbers . 11. The apparatus according to any one of Clains 8 through 10.
wherein said armcontains a conposite material conprising any one sel ected
fromthe group consisting of carbon fiber, glass fiber, nmetallic fiber,
synthetic fiber, sem -synthetic fiber and natural fiber ang)anyz@ne
selected fromthe group consisting of thernoplastic synthetic resin and
thernosetting synthetic resin. 12. The apparatus according to any one of
Cains 8 through 11, wherein said axgs of said pair of press rolls extend
in a horizontal direction, said rotary shaft of said notor extends in a
verti cal néimteid.on and said amextends in said horizontal 15 direction from
said rotary shaft toward said nip between said pair of press rolls 13. The
apparatus according to any one of Clains 8 through 12, wherein said arm
extends substantially in coincide with a 20 tangential line with respect to

a region..n whigh said ir of ress rolls substantially contact each
other. 141 The T85paPRPGECHECOFAPRELES SRy ene R < AMATS Bhebaghon

2002- 328829 -32 13, wherein said feed menber and said guide neans are
| ocat ed ‘6o vharesnizked asm comsabessaextanss f o meaird e ednpeibengt o

5 any one selected from the group consisting of carbon fiber,
glass fiber, metallic fiber, syhthetic fiber, semi-synthetic
fiber and natural fiber and any one selected from the g%aup
consisting of thermoplastic synthetic regin and thermosetting
synthetic resin.

10
12. The apparatus according to any one of Claims 8 threough
11, wherein saild axas of said pair of press rolls extend in a -
horizontal direction, said rotary shaft of said motor extends
in a vertical direction and said arm extends in said horizontal

15 direction from said rotary shaft toward said nip between said

pair of press rolls.

13, The apparatus according to any one of Claims 8 through
12, wherein said arm extends substantially in coincide with a
200 tangential line with respect to a region in which said pair of

press rolls substantially contact each other.

14. The apparatus according to any one of Claims 8 through




said gui de means at a deviation angle of 10 or less relative to said

hori zontal direction. 5
2002-328829

_33.

13, wherein said feed member and said guide means are located

s0 that said elastic members extend from said feed member to

said guide means at a deviation angle of I0° or less relative

to said horizontal direction.




