-1- SPECI FI CATI1l ONPROCESS AND APPARATUS TO ATTACH ELASTIC
MEMBERS TO DI SPOCSABLE WEARI NG ARTI CLE BEI NG CONTI NUOUSLY MANUFACTURED 5
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention relates to process
and apparatus to attach elastic nmenbers to a disposable wearing article
bei ng continuously manufactured such,as a di sposabl e diaper or 10
traini ng pants. BACKGROUND OF THE INVENTICN In the course of continuously
manuf act uri ng di sposable wearing articles such as di sposabl e diapers, it
is well known 15 to feed continuous elastic nenbers toward a single
conti nuous web being fed EnPaEnéichi feldir&cti dnCasd 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 20 stretched state to the continuous web.
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5
TECHNICAL FIELD OF THE INVENTION
The present invention relates to process and apparatus
to attach elastic members to a disposable wearing article being
continuously manufactured such as a disposable diaper or

10 training pants.

BACKGROUND Of THE INVENTION
In the course of continuously manufacturing disposable
wearing articles such as disposable diapers, it is well known
15 to feed continuous elastic members toward a single continuous
web being fed in a machine direction as a component member of
the article while these continuous elastic members are
cscillated in a cross direction relative to the machine
direction and to attach these continuous elastic members in a
20 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 disclosed in Japanese Patent

Application Publication No. 1999-332913A, guide means for



opposed to the web continuously fed in the machine direction. These guide
nmeans are oscillated in the cross direction orthogonal to the nachine
direction by driving neans including 5 a servo nechanism The servo
mechani sm adopted by the apparatus disclosed in the above cited
publication conprises a servomptor and a timing belt connecting an output
shaft of the servonotor with the positioning guide neans so that the
positioning guide neans 10 nay nove along a rectilinearly extending feed
nmeans as the timng belt travels. In this well-known apparatus, a

rot at i onalosvéligeiity off tthe sér¢onot verdependscoprvatiedssofasgt bpsbguch as
an inertia of the timng pulley nounted on the output shaft of the

ser vonot Qfy it ebat hagydigebhienusukhyt hed 15, atepukcshatbt diasctnentia of
the traveling belt, an inertia of the positioning guide neans noving al ong

the feed S, ..a; .vibhration ; uring.iLs N
frictionfgﬁg%mﬁﬁﬁ?%egﬁgéﬁtfg%%néggﬁggékﬁgaﬁgpaﬁ gtﬁgkgﬁidaggggggoghese
factors interfere with rotation of the servonmptor, at a high 2? Eeed and
consequertly G9mpedeta ProfBactiBR Fat% Fid PHe T et e Sm-bE| Hé Ppr oved.
It is an object of the present invention to provide a process and an
appar at us: fserrvmamgfcaetuisiong of di sposable -3- wearing articles so i nproved
that a notor serving to oscillate

The servo mechanism adopted by the apparatus disclosed

in the above cited publication comprises a servomotor and a

timing belt connecting an output shaft of the servomotor with

the positioning guide means so that the positioning guide means

10 may move along a rectilinearly extending feed means as the

timing belt travels. In this well-known apparatus, a

rotational velocity 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 moving along the feed means, a

vibration of the belt during its traveling and a friction

between the positioning guide means and the feed means. These

factors interfere with rotation of the servomotor at a high

20  speed and consequently impede a production rate for the diaper
from being improved.

it is an object of the present invention to provide a

process and an apparatus for manufacturing of disposable



el astic nenbers being fed toward a web which is running in a nachine
direction can be rotated at a desired high speed and such high rotati onal
speed of the notor can be efficiently 5 utilized to inprove a production
rate. DI SCLOSURE OF THE | NVENTI'ON The obj ect set forth above is achieved
by a first aspect of the present invention relating to the process and a
second 10 aspect thereof relating to the apparatus. According to the first
aspect of the present invention, there is provided a process generally
conprising steps of feeding at least a single continuous web in a machine
di recti oweaasng gonpohentsonenbervef Ehali spogabl e amaringcartiel i ng 15
conti nuously manufactured, feeding continuous elastic nenbers toward at

| east onelswtflecee%ekbeb@@b whid e dvher CentieRuaus chel astian hegbern sa ar e
oscillated in a cross dlrectlon relative to the machine direction, and

attachlngmcgen%ogH&gggy eégstgg dggg?gg%Fyg gegggggcgeghsgﬁégdtghéhe one

surface accordance D with ayout. The process according to

the first aspect of the present tion conprises the s of. feeding
Lhe web (53 Mug" BEtViGaR S ipdieesh iy 648 (GTHE Cubotdnt Parto Berhy i n

contact -4- with each other and adapted to rotate in the nachlne dlrectlon
aroundl regpédrieve taxespexvendi pgoparalbel re¢eeeach other in the

DISCLOSURE OF THE INVENTION

The object set forth above is achieved by a first aspect

of the present invention relating to the process and a second
10 aspect therecf relating tec the apparatus.

According to the first aspect of the present invention,
there is provided a process generally comprising steps of
feeding at least a single continuous web in a machine direction
as a component member of a disposable wearing article being

15 continuously manufactured, feeding continuocus elastic members
roward at least one surface of the web while the continuous
elastic members are oscillated in a cross direction relative
to the machine direction, and attaching the continuous elastic
members in a stretched state to the cone surface in accordance

20 with a desired layout.

The process according to the first 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



cross direction; and feeding the elastic nenbers fromupstream of the pair
of press rolls to the nip between the press rolls 5 via guide neans adapted
to oscillate the elastic menbers in the cross direction and attaching the
el astic nenbers to the web by means of an adhesive. Each of the guide
nmeans conprises: a servomotor having,a rotary shaft extending in a
direction crossing the axes and adapted to repeat reversal of its 10
rotational direction; an armconnected directly with the rotary shaft and
extending in a di rection crossing the rotary shaft, the arm being forned
on its diwstal eand afiter goidedsmens tadapt ede lf*orthﬁa@@,a@é”l@fdltw@l%tl c
menbers, and the arm being adapted to swing around the rotary shaft as the

rotary sla@bhnaoms}e@atﬂ@e wherses pt sl th@adas 1feQr Ao {d0m-aceonpOgid e
material conprising any one selected fromthe group consisting of carbon

fiber, gl -A%% %i?&‘ém 1al feéag?@th%ygmguﬁ ARl s $eBl-Sythetdc  fiber

and natural and any one se romthe group consisting of

thernDpIastlc S nthetlc resin d thernosetti 20 s thetlc re and at
| east on&%if A E%Eﬁ%bﬂoig§tF8§#F96FIih§%W8?§r TSHafteast %#Qﬁed in

t he machi ne dlrectlon and adapted to direct the elastic nenbers toward the
gui de5 means. gulde tivansowdset of trunaihyl4Forichel febdc mariar ontHee pai r of
-5- press rolls via the guide neans, the elastic nenbers are attached to
the web whicke Hﬂ@e@t@@hiﬁncﬂrﬁiﬁlﬁic&ﬁ{cﬁ t0sCicllhated members to the web

by means of an adhesive. Fach of the guide means comprises:
a servomotor having a rotary shaft extending in a direction
crossing the axes and adapted to repeat reversal of its
10 rotational direction; an armconnected directly with the rotary
shaft and extending in a direction crossing the rotary shaft,
the arm being formed on 1ts 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,
15 wherein said arm is formed from a composite material comprising
any one selected from the group consisting of carbon fiber,
glass fiber, metallic fiber, synthetic fiber, semi-synthetic
fiber and natural fiber and any one selected from the group
consisting of thermoplastic synthetic resin and thermosetting
20  synthetic resin; and at least one feed member located upstream
of the rotary shaft as viewed in the machine direction and
adapted to direct the elastic members toward the guide means.

In the course of running from the feed member to the pair of



in the cross direction by the armconnected directly with the rotary shaft
so as to repeat reversal of its swnging direction. 5 The first aspect of
the present invention relating to the 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 adapted to rotate
the servonotor on the basis 10 of a running speed of at |east the web in
the machine direction and the layout desired for the elastic nmenbers. (3)
The armis formed froma conposite material conprising any one selected
from t he pgeswp Tonsi stingtbe cariben Madyer, tlgtassapiber meFdrald i&7¢i ber,
synthetic fiber, sem-synthetic 15 fiber and natural fiber and any one

sel ect ed dftremhEde tgr oMp weONSiStd Nheok1bRerAOPEABLLe syatdhetiTlidesin and
thernosetting synthetic resin. (4) The axes of the pair of press rolls

extend | na.ari 200t al; - lirest Lgn, LS 1 OLAY. ShAl 1s0kcthe goLorgxtends in

a vertica direction an arm extends in the horizontal direction
The el astic THHUT 2" APeE POctir s FRRFERE: ot tes MEARg g TLHE i 3" bet ween
the pair of press rolls so that the elastic -6- nenbers is in coincide with
a tangential | The Wid pespectod chearegfon inyewiien Theapaid tef thpe ess
rolls substantially contact
process includes the following embodiments.
(1) A servomoteor 1s used as said motor.
(2) The servomotor is actuated by a controller containing
therein a program adapted to rotate the servomotor on the basis
10  of a running speed of at least the web in the machine direction
and the layout desired for the elastic members.
(33 The arm is formed from a composite material comprising
any one selected from the group consisting of carbon fiber,
glass fiber, metallic fiber, synthetic fiber, semi-synthetic
15 fiber and natural fiber and any one selected from the group
consisting 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
20 direction and the arm extends in the horizontal direction from
the rotary shaft toward the nip between the pair of press rolls.

{5) The elastic members are directed from the guide means to

the nip between the pair of press rolls so that the elastic



each other. (6) The elastic nenbers extend fromthe feed nenber to the 5
gui de neans at a deviation angle of 10 or less relative to the horizontal
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 nmachine direction 10 as a conponent nenber
of a disposable wearing article being continuously manufactured, feeding
continuous elastic nenmbers toward at |east one surface of the web while
the continuous elastic nmenbers are oscillated in a cross direction

rel ati vemerdetivel frachiarel rdiidecwiloh, 2 dmnegnEichi AgehE1EBnYERRBES W astic 15
menbers in a stretched state to the one surface in accordance wth a
desired lsayegtion Thewapparaidsaaecof girpgstocihesspeondtaspegtcattddie

present invention conprises: a pair of press rolls extending in parallel
to each qther and. substantially contacting each 20 other, the pair of press
rolls rotating in the machine direction around respective axes extending

inthe cross direction so as to feed the web En he .machj ne Qérgﬁt!on, and

a gui de rans Tﬁscsi@atbﬁsT?%%ﬁ¥%ﬁﬂ§ﬁ3“E§F¥me Fh%eﬁgeggmﬁ%Fls as Vi ewed in

-7- the machine direction to oscillate the elastic nenbers in the cross

di r ecti oguiBacheoahs tdie aguedba neamsreopriEses” oservphuedetive to the
horizontal direction.

According to the second aspect of the present invention
relating to the apparatus, there is provided an apparatus for
feeding at least single continuous web in a machine direction

10  as a component member of a disposable wearing article being
continuously manufactured, feeding continuous elastic members
toward at least one surface of the web while the continuocus
elastic members are oscillated in a cross direction relative
to the machine direction, and attaching the continucus elastic

15 members in a stretched state to the one surface in accordance
with a desired layout.

The apparatus according te the second aspect of the
present invention comprises: a palr of press rolls extending
in parallel to each other and substantially contacting each

20 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



having a rotary shaft extending in a direction crossing the axes and
adapted to repeat reversal of its rotational direction; an 5 arm connected
directly with the rotary shaft and extending in a direction crossing the
rotary shaft, the armbeing‘fornmed on its distal end with the gui de neans
adapted for passage of the elastic menbers, and the arm being adapted to
swi ng around the rotary shaft as the rotary shaft rotates, wherein said
arm 10 contains a conposite material conprising any one selected from the
group consisting of carbon fiber, glass fiber, netallic fiber, synthetic
fiber, seéfic synhheeidliféederorand nacutabteibee olawd ianjeoherselected from
the group consisting of thernoplastic synthetic resin and thernosetting

synt heti ¢l firattleasttaeneclS Hegd:iaembeind coabedsupst seammbtdhe rotary
shaft as viewed in the nmachine direction and adapted to direction the

elastic MRIher. Levatq hie-OukdenPans, The 200N Aspect, ot he.ps esent

i nvention ing to apparatus’inc s the foll ow ng enbodi nents. 20
(1) The notor is a _servonotor. §2E%;ﬂe servonotor, i s .electrically connected

with a &8t FORPePICShEEPRrAGES of DI dgram adapted 5 F6PE! €7t he

servonotor on the basis of a running speed of at least the web -$- i n the
machi he dinrecthoacand dheed@yout tdesheetotary the fdl a8 extapAbeEsin

a direction crossing the rotary shaft, the arm being formed on
its distal end with the 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, wherein said arm
[0  contains a composite material comprising any one selected from
the group consisting of carbon fiber, glass fiber, metallic
fiber, synthetic fiber, semi-synthetic fiber and natural fiber
and any one selected from the group consisting of thermoplastic
synthetic resin and thermosetting synthetic resin; at least one
15 feed member lcoccated upstream of the rotary shaft as viewed in
the machine direction and adapted to direction the elastic
member toward the guide means.
The second aspect of the present invention relating to
the apparatus includes the following embodiments.
20 (1) The moter is a servomotor.
(2) The servomotor i1s electrically connected with a
controller containing therein a program adapted to rotate the

servomotor on the basis of a running speed of a t least the web



(3) The armcontains a conposite material conprising any one selected from
the group consisting of carbon fiber, glass fiber, 5 netallic fiber,
synthetic fiber, sem-synthetic fiber and natural fiber and any one
selected fromthe group consisting of thernoplastic synthetic resin and
thernosetting synthetic resin. (4) The axes of the pair of press rolls
extend in a horizontal 10 direction, the rotary shaft of the notor extends
in a vertical 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 ehdsuasubisteadt Fatbt yon mrcbiheildey 't Healrednfential elamel i th
respect to a region in which the pair of 15 press rolls substantially

cont act eagheatsher. (6) The feed nmenber and the guide neans are | ocated so
that the elastic nmenbers extend fromthe feed nenber to the guide neans

S S B SRR BB TRL R M b el ron syt o
o Shon 0.8 £l sporeble veering ot Lcle (dopet) 90 g (Rl o
5 metallic fiber, synthetic fiber, semi-synthetic fiber and
natural fiber and any one selected from the group consisting
of thermoplastic synthetic resin and thermosetting synthetic
resin.
(4) The axes of the pair of press rolls extend in a horizontal
10 direction, the rotary shaft of the motor extends in a vertical
direction and the arm extends in the horizontal direction from
the rotary shaft toward the nip between the pair of press rolls.
(5) The arm extends substantially in coincide with a
tangential line with respect to a region in which the pair of
15 press rolls substantially contact each other.
(e) The feed member and the guide 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.
20
BRIEF DESCRIPTION CF THE DRAWINGS
Fig. 1 is a partially cutaway plan view showing a

disposable wearing article (diaper):



Fig. 3is a side view schematically showing a part of a process to nake
the diaper shown in Fig. 1; 5 Fig. 4 is an overhead view showi ng the part
of the process in a direction indicated by arrows IV-IVin Fig. 3; Fig. 5
is a partial perspective view of a first arnt Fig. 6 is a partially
cutaway plan view showing a disposable pants-type diaper; and 10 Fig. 7 is
a plan view show ng a di sposable diaper inplenented in a nmanner different
fromthat shown in Fig. 1. DESCRIPTION OF THE BEST MODE FOR WORKI NG OF THE
| NVENTI ON Details of process and apparatus according to the present 15
invention to afftgch? ébast espireAbers tspadid véi spos &bl e sariong saewicl es
continuously manufactured will be nore fully wunderstood fromthe

descri ptijen rafy.a 1gi sposabl e di aper as a typical exanple given hereunder
with reference to the acconmpanying drawings. 20 Fig. 1 is a partially

cutaway plan vigy showi ng a s disagsabhendianer: | 404 Figs 2-is 88 gxpl oded

perspective view~ o i'aper ‘1. The di aper conprises a
| i qui d-pervious topsheet 2, a li uig-inpervhous acksheet 3 and a -10-
li qui d- abEGI5&Rt "CorFé“% infefpbbed Betlidenthede tiw sheets 2, 3. Portions

of the top- and backsheets 2, 3 extending outward beyond a peripheral edge
of thé core 4 &ie.oveérsl ai dvandejadi viegl showing the part of the process

in a direction indicated by arrows IV-IV in Fig. 3;
Fig. 5 is a partial perspective view of a first arm;
Fig. 6 is a partially cutaway plan view showing a
dispcsable pants-type diaper; and
10 Fig. 7 is a plan view showing a disposable diaper

implemented in a manner different from that shown in Fig. 1.

DESCRIFTION CF THE BEST MODE FOR WORKING OF THE INVENTION
Details of process and apparatus according to the present
15 inventicn to attach elastic members to the disposable wearing
articles continuously manufactured will be more fully
understocd from the description of a disposable diaper as a
typical example given hereunder with reference to the
accoempanying drawings.
20 Fig. 1 is a partially cutaway plan view showing a
disposable diaper 1 and Fig. 2 1s an exploded perspective view

of this diaper 1. The diaper 1 comprises a liquid-pervious

topsheet 2, a liguid-impervious Dbacksheet 3 and a



toget her by neans of a hot nelt adhesive (not shown) so as to 5 form front
and rear end flaps 11 and right and left side flaps 12. The backsheet 3
conprises an inner sheet 3a facing the topsheet 2 and an outer sheet 3b
facing the inner sheet 3a. These sheets 3a, 3b are identical to each other
in shape as well as in size and joingd together using an adhesive or a

wel ding 10 technique. The diaper 1 constructed in this manner has an

hour gl ass-1i ke planar shape and is conposed of a front waist region 6, a
rear wai st region 7 and a crotch region 8 extending between these two

wai st regigasdeabForbant ey 4t o euyi st Betvweke wieke fiwapsheoteutve
inwardly of the diaper 1 to define notches 15 10 destined to surround

wear er' s 3l.egserdiodde i ene Wei-stntieghoRshdet il Si decéhapsg hiwwddide tape
fasteners 14 attached thereto. The end flaps 11 in the front and rear

;Aﬁi Zt re%ggﬁgga égerig%%&%clt ggggyof %@Jeuggrgﬁ%sgre%@@&hgi@eg@@rfoi%ﬁe@ecur gfﬂ

stre ate to at ast one o top- and backsheets 2, 20
In the crotch region 8 and in the vicini thereof, a lurality .of front
el astic MBABEFEL2RY AMPTHE pﬂ%@api}ﬁ/m%]ft raég{es%‘ieas(ﬂog ﬁgﬂggbjssﬁf%rt&)
i nterposed between the inner and outer sheets 3a, 3b constituting the
backsheetfo3mahdomt taach ree rt fed -fllaps Adeengurigltle soid aeffeasde ohk2wf t hese

i nner and outer sheets 3a, 3b so that these elastic nenbers 21, 22 extend
across the. diapesadxanskexs enshipt ongs tde rrespectias |2y Surirmopndiag

not ches
topsheet 2 and an outer sheet 3b facing the inner sheet 3a.
These sheets 3a, 3b are ldentical to each other in shape as well
as in size and joined together using an adhesive or a welding
10 technique. The diaper 1 constructed in this manner has an
hourglass-like planar shape and is composed of a front waist
region 6, a rear waist regilon 7 and a crotch regiocn 8 extending
between these two walst regions 6, 7. In the crotch region 8,
the side flaps 12 curve inwardly of the diaper 1 to define notches
15 10 destined to surroundwearer's legs. Inthe rear waist reglon
7, the side flaps 12 include tape fasteners 14 attached thereto.
The end flaps 11 in the front and rear waist regions 6, 7
respectively include waist elastic members 16 secured in a
stretched state to at least one of the top- and backsheets 2,
20 3. In the crotch region B8 and in thé vicinity thereof, a
plurality of front elastic members 21 and a plurality of rear

elastic members 22 are interposed between the inner and outer

sheets 3a, 3b constituting the backsheet 3 and attach to the



10, describing curves which are convex toward a center line GC 5 bisecting
a |longitudi nal dinension of the diaper 1. The front and rear elastic
menbers 21, 22 are at least partially in a stretched state. Aline DD
extending in a vertical direction as viewed in Fig. 1 is a center |line

bi secting a transverse dinension of_{he di aper 1 about which the diaper 1
is symretric. 10 In the diaper 1 constructed in the manner as has been
descri bed above, the front elastic nmenbers 21 cooperate with the rear

el astic nmenbers 22 to make peripheries of the leg surrounding notches 10
el asti calinynest setrchabl ef and Lecerit caet 0bl ehedhe relaaskine pnebersh24ts22 may
be curved in an 15 appropriate pattern or laid closer one to another or

laid to 34,03% eRecgpothersd RiakUer: ﬁ@m@@%grm; hat etkhentespeekivensaot ches
10 can snDotth expand or contract. is also possible to attach

addi 11 onals &A% LGSBIDE$ 4 Bnd 3l rfég@@%%%ggﬁs%e@@%@g%éyesﬁége of the

t opsheet 0 “an Thner” Surf ce o) e vicinity of
the notches 10 along imaginary |ines 23 extendlqgjln the vertical

directi onbsGPERERI I RITF eSS ThE6N st CORECEIEHETE! 81 SRR T nembersCar e
associated wwth each of these imaginary lines 23 and laid to cross the

front Sandvirsart intPa ebasticiimenbdigedtoa2of The topsheet. 2 Tole fhenti aper 1
may be forned by nonwoven fabric or perforated plastic film The inner
sheet 3a,zrnhe-LoMmeonent: Ohehe bagksheet 23 ABY1bestopaedibyly in a
stretched state. A line D-D extending in a vertical direction
as viewed in Fig. 1 1s a center line bisecting a transverse
dimension of the diaper 1 about which the diaper 1 is symmetric.
10 In the diaper 1 constructed in the manner as has been
described above, the front elastic members 21 cooperate with
the rear elastic members 22 to make peripheries of the leg
surrounding notches 10 elastically stretchable and
contractible. The elastic members 21, 22 may be curved in an
15 appropriate pattern or laid closer one to another or laid to
cross one another in order to ensure that the respective notches
10 can smoothly expand or contract. It 1s also possible to
attach additional elastic members in a stretched state to an
inner surface of the topsheet 2 or to an inner surface of the
20 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 asscclated with each

of these imaginary lines 23 and laid to cross the front and rear



| i qui d-i npervi ous or breathable and |iquid-inpervious plastic 5 filmor
nonwoven fabric and the outer sheet 3b, the other conponent of the
backsheet 3, may be forned by breathable nonwoven fabric. The inner sheet
3a serves to make the backsheet 3 |iquid-inpervious and the outer sheet 3b
serves to provide the backsheet 3 wi,th cloth-like touch. It is possible 10
wi t hout departing fromthe scope of the present invention to replace such
backsheet 3 by a backsheet conprising the inner sheet 3a alone or by a
backsheet conprising the outer sheet 3b alone. Fig. 3 is a side view

showi ng ahaapparmtmiscused i B2t helThd 5 gtsdpesf 2ac§erficaldippecessndiproe

conti nuous manufacturing of the diaper 1 in which first and second

conti nuogsrgkasl} SoMPHPer $ab124 o rlg2r desiised1horbeaane: t hentrionteand rear
el astic nenbers 21, 22, respectively, are attached to first and second

conti nuo%%{a\é\gbgalog & %cg) oneerﬁ.I oqfecl!h ?bgﬁgggﬁrchg 'rﬁé]frb@ngoﬁ'ﬂ)ecﬁ% r ?heem

3a, 3b o tkshee respectlvel S an over d view

showi ng this apparatus in a direction indicated by arrows IV-1Vin Fig. 3.
In this éﬁgﬁldfh@pﬁ%@uséﬁd%%éiahab%%rﬁfi%aagléré PREVABHBEHE 2 122 are
fed in a -13- machine direction MD fromthe left hand toward the right hand

as viewediinm Birgn@wchee fiatsticamhdetiondocont i pheoas webs tI@3a;th<03b are
fed from above and below as viewed in Fig. 3,
component of the backsheet 3, may be formed by breathable
nonwoven fabric. The inner sheet 3a serves To make the
backsheet 3 liquid-impervious and the outer sheet 3b serves to
provide the backsheet 3 with cleoth-1ike touch. It is possible
10 without departing from the scope of the present invention to
replace such backsheet 3 by a backsheet comprising the inner
sheet 3a alone or by a backsheet comprising the outer sheet 3b
alone.
Fig. 3 is a side view showing an apparatus used in the
15 step of a serial process for continuous manufacturing of the
diaper 1 in which first and second continucus elastic members
121, 122 destined to become the front and rear elastic members
21, 22, respectively, are attached to first and second
continuous webs 103a, 103b destined tc become the inner and
20 outer sheets 3a, 3b of the backsheet 3, respectively, and Fig.
4 is an overhead view showing this apparatus in a directicn

indicated by arrows IV~IV in Fig. 3. In this step, the first

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



respectively, and driven in the machine direction MD. 5 The first
continuous elastic nenbers 121 are directed by a first feed roll 52 to
first guide neans 54 of a first arm53. Having passed through the first
gui de neans 54, the first continuous elastic nenbers 121 run to a contact
line 60 between |ower and upper press rolls 56, 57 having respective axes
56a, 10 57a extending parallel to each other. These | ower and upper press
rolls 56, 57 are paired to formso-called nip rolls adapted to rotate in

t he machine direction MD around the respective axes 56a, 57a extending in
a cross diacédiiconiCBcoibhdgoralont aheheée f peina e cdiamsc tthenr MPrtprafdrably in
a horizontal plane. The 15 contact |ine 60 between these paired press rolls

56, 57 refersewt® 1@ FEPi 0N i Phahiich it g ls@wWeh dpE@ssi f@hiks Sebandoihe upper
press roll 57 conme closest to each other in the vertical direction as

viewed infEig. 3. ln this region, the pr roll's,98,.P7:,CoQRerate wth
; n - ik
each othg%ﬁ%% %g%sgeghéh$F$s%b§% é%conégggqcontlﬁUoé% efastlgﬁnenbers 121,
122 against the first and second  continuous webs, 103a, 103b and, in other
wor ds, t KES@estedslypoPNg 561767 APet8BLERANtTAIFy TRttt et with each
other through the internediary of these nenbers 121, 122 and webs 103a,
-14- 303b. TheTtenfactt ldome i6Gos Flgst Bc exardrds LAltdwee dhiosstedi®ecti on CD
parallel to the axes 56a, 57a of the |ower and upper press rolls 56, 57 as
viewed in Figst4feed roll 52 to first guide means 54 of a first arm 53.
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 having respective axes 56a,
10  57a extending parallel to each other. These lower and upper
press rolls 56, 57 are paired to form so~called nip rolls adapted
to rotate in the machine direction MD arcund the respective axes
56a, 57a extending in & cross direction CD orthogonal to the
machine directicn MD, preferably in a horizontal plane. The
15 contact line 60 between these paired press rolls 56, 57 refers
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. 1In this region, the press rolls 56, 57
cooperate with each other %fo press the first and second
20 continuous elasticmembers 121, 122 against the first and second
continuous webs 103a, 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,



As will be apparent fromFig. 4, the second continuous 5 elastic nenbers
122 are directed by a second feed roll 62 to second guide neans 64 of a
second arm 63. Havi ng passed through the second guide neans 64, the second
continuous elastic nmenbers 122 run to the contact |ine 60 between |-ower
and upper press rolls 56, 57. 10 The ,second conti nuous web 103b is coated
by a coater 80 with a hot nmelt adhesive (not shown) and then directed to
the lower press roll 56 while the first continuous web 103a is directed
from above to the upper press roll 57 as viewed in Fig. 3. 15 The first
and second3tont iMwoussrelaast ilcimenter sn 121g. 122 exarddshe f itist andssecond
conti nuous webs 103a, 103b run together on the contact |ine 60 between the

| ower andiuppern pressarahhsl &6cnd%:8% a3} stheselast i svarrberspdad, 122
may be sandwi ched between the webs 103a, 103b. These nenbers and webs are

20 integrated together. b ns. of hot | t ,adhesi ve coated on the web
. NI ; .
103b to PgFﬁﬁargoﬁﬁl§S0U§7g§%p%%gW%gM%§ gg& According to the illustrated
enbodi nent, the conﬁgsite web 70 runs as a stock naterial for the
backsheet 3 i n®EhE1rhch? MPRAFEEE i GIP™D1E5- ‘sub8BaREralfy P h-tHECHdr i zont al
plane H In order to integrate these nenbers 121, 122 and the webs 103a,
103b fogetikertid eimberpo$sk bhee wilihmuitedépart isegohdofmetlerscopeZofot he
invention to
second guide means 64 of a second arm 63. Having passed through
the second guide means 64, the second continuous elastic members
122 run to the contact line 60 between lower and upper press
rolls 56, bH7.
10 The second continucus web 103b is coated by a coater 80
with a hot melt adhesive (not shown) and then directed te the
lower press roll 56 while the first continuous web 103a is
directed from above to the upper press roll 57 as viewed in Fig.
3.
15 The first and second continuous elastic members 121, 122
and the first and second continucus webs 103a, 103b run together
on the contact line 60 between the lower and upper press rolls
56, 57 so that the elastic members 121, 122 may be sandwiched
between the webs 103a, 103b. These members and webs are
20  integrated together by means of a hot melt adhesive coated on
the web 103b to form a continuous compesite web 70. According

to the illustrated embodiment, the composite web 70 runs as a

stock material for the backsheet 3 in the machine direction MD



coat, in addition to or instead of the web 103b, the nenbers 5 121, 122 or
the web 103a with a hot nelt adhesive. In the apparatus, the first arm53
has a distal end 71 forned with the guide nmeans 54 and a proxi mal end 72
opposed to the distal end 71 and directly connected with'a rotary shaft

74 of a first servomotor 73. The firsf, arm 53 extends toward 10 the contact
line 60 in a direction intersecting t%e rotary shaft 74, preferably in the
hori zontal plane H The first servonotor 73 is nounted on a base plate 77
by neans of a bracket 76 so that the position of the servonotor 73 in the
cross di regtdtemt iBCLyayn hacf neel yordt) usfede Hhe Inotadyr shatntFgratet he
first 15 servonotor 73 extends in a direction intersecting the direction

i n whi ch e pepeetk Ve BXe2256ag &Y@ welost heskowersmnd eppei:, peess rolls
56, 57 extend, preferably, in the horizontal plane. The direction in which

the rotary shaft 74, rofat ; I e ver.sed. ' frequency.
The firs§%§¥¥%§§ Bbté?ch $%§%%H%§§¥gﬁpﬁﬁ%hg%%%é?gfg?% éﬁg??tggniégadapted
to swwing to and fro around the rotary shaft 74 in_a_direction |ndicated

by a doull%theadedddiFonr Abat OF N s dglsr "8l 4EPPy BRStREEPSHF t he
rotary shaft 74 so that the swinging direction can be -16- repeatedly
rever Sed &l hilglR foregoeneypl S06h tothnd hed sednhgacdoésite. first arm 53
causes the first continuous elastic nmenbers 121 to oscillate in the cross
direction CD asnt hey Bassrthn9VOhe first arm 53 has a distal end 71
formed with the guide means 54 and a proximal end 72 opposed
to the distal end 71 and directly connected with a rotary shaft
74 of a first serveomotor 73. The first arm 53 extends toward
10 the contact line 60 in a direction intersecting the rotary shaft
74, preferably in the horizontal plane H. The first servomotor
73 is mounted on a base plate 77 by means of a bracket 76 so
that the positiocn of the servomotor 73 in the cross direction
DC may be freely adjusted. The rotary shaft 74 of the first
15 servomotor 73 extends in a direction intersecting the direction
in which the respective axes 56a, -7a 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 frequency. The first art 53
20 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 be



the first guide nmeans 54 and thereby continuously changes the 5 position of

t hese el
on whi ch

astic nenbers 121 in the cross direction CD on the contact
the | ower and upper press rolls 56, 57 substantially cont

i ne 60
act each

other. As:the position is continuously changed in this manner, the first
us elastic nenbers 121 are still continuous in the machi ne 10

conti nuo
directio
conti nuo
desired

n and undul ate in the cross "Pfection CD so that the first

us elastic nmenbers 121 may be attached in accordance with
| ayout to the first and second continuous webs 103a, 103b.

a
It

shoul d becprdersfigodetbated e HilghstregnénnvousSwettasto endefberswil2d are
shown in Fig. 4 as 15 attached to the second continuous el astic nenbers

103b. Thef ik sStriGoAt & PHOUS ~8]:88L 1:G, dTBRDEF S k2l Al d B1astREGNLRMS] Y

stretche
The to a
121 are
cont act
rolls
webs 103

directio

10

15

20

d state fromthe first feed roll 52 to the first guide means 54.

{iggtéo Swlﬁgt %he%jngtdqf ;trc%%sgrﬂre gcicoarlzj%%s Lhe d 5?%5‘3&@?&&

eslired per cen age | n e Vi Cl n

nmenber s
y of the

line 60 as they are Egueezed bet ween the | ower and upper press

5&hes 71T FhvIhiglh &Em gt

chied therehy Corsingpysd¥cehanegsnt tifious

a, 103b, desired stretching ratios are achieved in 17- respective
regi ofis @bsﬁhéoﬁiDﬁtth@ﬂeieﬂnnﬁi&ﬂmammwﬁmﬂﬁﬁens t1B& crassheltenygicudi nal

n. The first arm53 is directly connected with the rotary
CD on the contact line 60 con which the lower and upper press

rolls 56, 57 substantially contact each other. As the position
is continuously changed in this manner, the first continuocus
elastic members 121 are still continuous in the machine
direction and undulate in the cross direction CD sc¢ that the
first continuous elastic members 121 may be attached in
accordance with a desired layout to the first and second
continuous webs 103a, 103h. It should be understood that the
first continuous elastic members 121 are shown in Fig. 4 as
attached to the second continuous elastic members 103b.

The first continucus elastic members 121 run in a
previously stretched state from the first feed roll 52 to the
first guide means 54. The to and fro swing of the first arm
53 causes the first elastic members 121 are further stretched
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. Havingbeen attached to the first and second continuocus

webs 103a, 103b, desired stretching raticos are achieved in



shaft 74 of the first servonotor 73 actuated by a controller 5 containing
therein a program adapted to provide the first continuous el astic nenbers
121 with a desired stretching ratio and a desired | ayout depending on a

‘runni ng speed of the first continuous web 103a and/or the second

continuous web 103b. The first arm53 actuated in this nmanner nust be
sufficiently 10 Iightweight and stiff to follow the reversal of sw nging
direction quickly repeated by the first servonotor 73, in other words, to
elimnate the anxiety that the presence of the first arm53 mght affect

t he frequeseyecat vehiehi ohe afevies sHlrsdf coswitngbng diasectd vankkogl B2 be

repeated. The preferred first arm15 53 is made of conposite conprising any

one sel egtred Hfer aBnbheudgraupdgeBst sbhng of synthetic fiber such as carbon
fiber or polyam de fiber known in trade nane of Kevlar, netallic fiber

such as titan ymliber, ghpsss fj!sb%ri’re%%mg' SyaLRetLG &ggﬁ{__ﬁﬁ@dm@ﬁpyra'

astic

fi ber and any one ecte consi sting therno

synthetic resin and thernpsetting synthetic resin. The first 53
of composiee caftpPrstig tofBorsTIBG nd 3 REFIBSER PRG sy HBtt Lo
one enbodi nent of particularly preferred enbodi nents. Wth this
enmbodb memontiati 18- thas ebeerr expeyiarentdibyedotnd prvatidg fiild el ght
first armb53 inclusive of the proximal end 72 can be reduced to 96
g and rotalitamuelist BBa d i { Stnes@¥eNDL DRy i3 Eiavtiedd kReetching ratio

fromthe grou

and a desired layout depending on a running speed of the first
continuous web 103a and/or the second continucus web 103b. The
first arm 53 actuated in this manner must be sufficiently
10 lightweight and stiff to follow the reversal of swinging
direction quickly repeated by the first servomotor 73, in other
words, to eliminate the anxiety that the presence of the first
arm 53 might affect the frequency at which the reversal of
swinging direction should be repeated. The preferred first arm
15 53 is made of composite comprising any one selected from the
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
20  of thermoplastic synthetic resin and thermosetting synthetic
resin. The first arm 53 made of composite comprising carbon
fiber and thermosetting synthetic resin is one embodiment of

particularly preferred embodiments. With this embodiment, it

made

fYesinis

of the
to 121



first arm53 is directly connected can be repeatedly reversed 5 at the
maxi mum angul ar accel eration as high as 15, 000 rad/sec 2 by using a
carbon conposite having a specific gravity of 1.5 to 1.8 and a bendi ng
nmodul us of 98 to 201 GPa to formthe first arm53 having a full |ength of
250 to 350 mm in this experinent, HEQ first arm 53 has been directly

connected with the rotary 10 shaft 74°of the first servonmotor 73 in a

manner that the first arm53 defines a substantial tangent line with
respect to the contact Iine 60 between the | ower and upper press rolls 56,
57 and peacbeenl dypdiigseritnllhe fhonidzoheal a gluane wHighitchfi she oritwigonal to
t he axes 56a, 57a of the rolls 56, 57. Furthernore, 15 the first feed rol

52 and t Bernf RSt nguLdevaeans. 14 ave ikeerndposi thaned sedtbay dthedirst
continuous elastic nenbers 121 can travel substantially in the horizontal

plane H tromihe f1rst,, feed rg'%%cngitrost{ ne G Gk bgnﬁoﬁ%i’&g"%ﬁ%‘ the
| ower and "upper® press rolls 5 , Via the first gui de neans 54 and a
deviation 20 angle a of the first continuous elastic nmenpbers 121 relative

to the héiir#éntal i drfe I 8ER 1 BeS PRIt hEFWPENF AP FaRGE TTVeHPRD 10 in
the course defined between the first feed roll 52 and the first guide
meansS 542t18ke Refenrimgnggain docdigsat Brand Bigtvs $6¢60d cont Fagdus
el astic nenbers 122 follows the substantially sanme process flow as that
for the Liyrskiggnti Auess, elasidc demberisigldlsyptikithgyavity of 1.5

£o 1.8 and a bending modulus of 98 to 201 GPa to form the first

arm 53 having a full Iength of 250 to 350 mm. In this experiment,

the first arm 53 has been directly connected with the rotary

10 shaft 74 of the first servomotor 73 in a manner that the first
arm 53 defines a substantial tangent line with respect to the
contact line 60 between the lower and upper press rolls 56, 57
and practically 1ies in the horizental plane H which is
orthogonal to the axes 56a, 57a of the rolls 56, 57. Furthermore,

15 the first feed roll 52 and the first guide means 54 have been
positioned so that the first continuous elastic members 121 can
travel substantially in the horizontal plane H from the first
feed roll 52 to the contact line 60 between the lower and upper
press rolls 56, 57 via the first guide means 54 and a deviation

20 angle a 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 between the first feed roll 52

and the first guide means 54.



are attached to the first and second continuous webs 103a, 103b 5 by neans
of a hot nelt adhesive (not shown) . Specifically, the second continuous
el astic nenbers 122 is directed by the second feed roll 62 to second guide
nmeans 64 of the second arm 63. Having passed through' the second guide
nmeans 64, the second continuous elasyic nmembers 122 run to the contact
line 60 10 between the | ower and upper press rolls 56, 57. The second arm
63 is directly connected with the rotary shaft 84 of the second servonotor
83 actuated by a controller (not shown) containing therein a program

adapt ed to conRebkrrhegtoyand thr §igai. ng aofd 4,héhsescendndrme3diseothat t he
second continuous elastic nenbers 15 122 nmay be attached to the second

conti nuous aweb c13h,d 1 1 agcondance: Mk hivatrdesiked yl ayoubrasewelf1as at a
desired stretching ratio depending on a running speed of the attached

a1 ached Lo TR it St A Lok O SAN T AUBGE eRe 1055, Todh: 20 etired

stretching ratios are achieved in respective regions f the second
cont i nuo@s et s iedrenpele tixst ang r?é%qomgi?%mﬁa@us dﬁe%e‘scﬁpgﬁr Wrﬂf he

illustrated enbodi nent, the second continuous elastic nenbers 122 are
di stihgubyhechis o & hetf hest a@Gsioont hatcusvel)ast Ppereberd1¥21tha t hat
the program actuating the second servonotor 83 differs fromthe program
actuatinget-hag dékStng8ivemaLer c tdmhths ip2ciongequenea, b heel fyouid and t he
feed roll 62 to second guide means 64 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
10  between the lower and upper press rolls 56, 57. The second arm
63 is directly connected with the rotary shaft 84 of the second
servomotor 83 actuated by a controller (not shown) centaining
therein a program adapted to control the to and fro swing of
the second arm 63 so that the second continuous elastic members
15 122 may be attached to the second continuous web 103b in
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,
20 desired stretching ratios are achieved in respective regions
of the second continuous elasticmembers 122 in the longitudinal

directiocn. In the illustrated embodiment, the second

continuous elastic members 122 are distinguished from the first



stretching ratio on the second conti nuous web 103b are different 5 from
those exhibited by the first continuous elastic nmenbers 121. Qoviously, it
is possible to actuate the first and second servonotors 73, 83 by one and
sanme programso that the first and second:continuous elastic nmenbers 121,
122 may be provided w th the |ayout ,and the stretching ratio common to
both of these 10 first and second continuous el astic nenbers 121, 122.
Wiile the second servonotor 83 is illustrated to be mounted on the base
plate 77 like the case of the first servonotor 73, it is possible to nount
t he secondnseénvonst ota83i omartzase l@llate thebvikied separataiyuagfinte base
plate 77. The second servonotor 15 83 may be either sane as or different

fromthe:fibradcSer vermbobtof3Ra dherkendtid 0t nt ke sacandcanat 63grmye be
either same as nor different fromthe |ength of the first arn153 The

l'engths of hese fir a ond_a %? Q%anQ%Epe ool @}
adjusted% ae%enafﬁamgﬁég Egr%$%UIar é%@ fer | ayout™ require for the 20
first and second continuous el astic_ nenbers 121 122, Flg.,%a%%gﬁHPartlally
cutaway PEFSPEEENTE NGRS RBR FRFOTheOF T304 iteb3l O Fhargi 71 of
the first arm53 is formed with the first guide neans 54 which is forned,
in tufn, fwbithth3ie exipllurtadd toy ahet Hioaghebot esugss aelapt wd- froymidaiserti on of
the individual one of the elastic menbers 121. These through-holes 86 are
formed byztububgyisember s +88s each ihav Ag ad thhargen8%irst and second
servomotors 73, 83 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
10 first and second continuous elastic members 121, 122. While
the second servomeotor 83 is illustrated to be mounted on the
base plate 77 like the case of the first servomotor 73, it is
possible to mount the second servomotor 83 on a base plate
provided separately of the base plate 77. The second servomotor
I5 83 may be either same asg or different from the first servomotor
73. The length of the second arm 63 may be either same as nor
different from the length of the first arm 53. The lengths of
these first and second arms 53, 63 may be appropriately adjusted
depending on a particular attachment layout required for the
20 first and second continuous elastic members 121, 122.
Fig. 5 is a partially cutaway perspective view showing

the first arm 53. The distal end 71 of the first arm 53 is formed

with the first guide means 54 which i1s formed, in turn, with



serving to prevent the tubular nmenber 88 fromfalling off in 5 the machine
direction MD. The nenbers 88 are preferably nmade of ceramcs to elimnate
an anxiety that the nenbers 88 mght resist the first continuous elastic
menbers 121 running at a high speed in the nachine direction MD and
thereby abrade the nenbers 121 as thegy nore or less frictionally pass

t hrough these 10 tubul ar nenbers 88. "The gui de neans 64 of the second arm
63 may be forned in the sane manner as the guide nmeans 54 of the first
arm53. In the first guide neans 54, the through-holes 86 may be repl aced
by the otsherustriuctyuréstnfonglexanite, 86 dosipdped fgroovesrsoofiapfashisuch
alternative structures are 15 suitable for guiding of the first continuous

el astic neppefiSiualldne Befald ENgst Oc Mathbeds BT Al dtedd MESolyh Qrexéending in
the cross direction CD and circular imaginary lines R, S 1ntersection

these straight Lin P...Q ectiyely. hpdigcate gg-ﬁge | } | g whi ch
. h5EYs h &S &1 o
t he conp03|%gamggﬁ%%doFyFFﬁgszgaree¥o %e ¢ut“and eut f?, res%ectlvely. I t
should be noted that, in Fig. 4, the cutting |ines and ihe cu% of f regions
are indi &st&d oft° BﬁeVﬁ%tc%%%d%?@%@%ﬁﬂ?eﬂ?QﬁnsBOﬁrPWeféé oRE 2oht thuous web
103b. 22 The conposite web 70 may be cut along the lines P, Q R S to
obt ai A t hérdl ndichiideadli backsheets 3TehowmberFidf ake PrgfeBabsyanpastial ly
cutaway plan view showi ng a pull-on
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
10 tubular members 88. The guide means 64 of the second arm 63
may be formed in the same manner as the guide means 54 of the
first arm 53. In the first guide means 54, the through-holes
86 may be replaced by the other structures, for example,
U-shaped grooves so far as such alternative structures are
15 suitable for guiding of the first continuocus elastic members
121.
Referring to Fig. 4, straight lines P, Q extending in the
cross direction CD and circular dimaginary lines R, 3
intersection thesge straight lines P, Q, respectively, indicate
20 the lines along which the composite web 70 of Fig. 3 are to be
cut and cut off, respectively. It should be noted that, in Fig.

4, the cutting lines and the cut off regions are indicated not

on the composite web 70 but on the second continuous web 103b.



di sposabl e diaper 91. This diaper 91 is obtained by renoving 5 the tape
fasteners 14 fromthe diaper 1 of Fig. 1 manufactured using the continuous
conposite web 70, placing the front and rear waist regions 6, 7 upon each
other with the topsheet 2 inside and connecting the waist regions 6, 7
along the respective flaps 12 of the,waist regions 6, 7 using an adhesive
or a heat-sealing 10 technique in 10|n|ng areas 92 arranged intermttently
ina vertical direction as viewed in Fig. 6. Imaginary |lines 93
correspond to the imaginary lines 23 in Fig. 1 and suggest positions at
whi ch t h&hkeegoebasite wembdr siagr bet oubeala@igl Fd Liaee Po Be Buppltenent ed,
if desired. Such diaper 91 is useful 15 also as a diaper for incontinent

patients @k 2t hakALNYnBARL Sub OrpadRi@adss Fighowh i Fndewsinmilar to Fig. 1
show ng a dlsposable di aper 101 according to another enbodinment. In this

diaper 101, thelront 20d.ean 1ol 8L Le Rer 5, 230 2%y Lhe,h ager 1 of

20 Fig. 1 have en’ cut inte i ng ints o t ese nbers 1, 22 and
t he | ongi tudi nal _center line D-D and portions X, of the elastjc nenbers

21, 22 h&VEPESAPHaCTEP T the ViePnityPeof 't ke Pééaéafé%%oﬁ%owo%hes 10.
The front elastic nmenbers -23- 21 in the diaper 101 are divided into
sect i bns t2tatapd Sedtdrens 121brwhitle thepreal @ &sui-cl menberac220r4t t he
di aper 101 are divided into sections 22a and section 22b. In the step
using the continuous composite web 70, placing the front and
rear waist regions 6, 7 upon each other with the topsheet 2 inside
andconnectimgthewaistregions6,'7alongtherespectiveflaps
12 of the waist regions 6, 7 using an adhesive or a heat-sealing
10  technique in Jjoining areas 92 arranged intermittently in a
vertical direction as viewed in Fig. 6. Imaginary lines 93
correspond to the imaginary lines 23 in Fig. 1 and suggest
positions at which the leg elastic members are to be laid and
are to be supplemented, if desired. Such diaper 91 is useful
15 also as a diaper for incontinent patients or training pants for
infants.
Fig. 7 is a view similar to Fig. 1 showing a disposable
diaper 101 according to another embodiment. Inthisdiaper 101,
the front and rear elastic members 21, 22 in the diaper 1 of
20 Fig. 1 have been cut at intersecting points of these members
21, 22 and the longitudinal center line D-D and portions x, y

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

of the leg surrounding notches 10. The front elastic members



illustrated in Fig. 4,

menbers 22 are attached to the second continuous web 103b only in the

vicinity of the regions destined to formthe

and cut
3 whi ch
22 are

el astic

103b but

press I’O|O

continuous_web 103b is_prevjo
cont i nuotrd 1EH 2684 Fed1Er dn

4. -24-

10

15

20

| eg surroundi ng notches 10

in any subsequent step into sections 2la, 21b, 22a, 22b. The
diaper 1 of Fig. 1 provided by the present invention 10 has the backsheet
may be formed by only the |iquid-inpervious inner sheet 3a and,
such diaper 1, the front elastic nenbers 21 and the rear elastic menber s
joined to the inner surface of the inner sheet 3a. Alternatively,
t he backghest tRemdyaberfidiimedebyitiied aner sheetons 23a havigrrties ront
menbers 21 and the rear elastic nenbers 22 attached to the outer

surface phergaf 1andnhthecout erassheetedbefoi Medh 1 adeiiciffer ur face of the
i nner sheet 3a. To obtai n such backsheet 3, not the second conti nuous meb

Ilkfgg B nocgg%wy&ye 288 3%%9 are fed Hram bei wthe t&geeg

€ uppér press rol

QT Fh@styf@m}%ﬁ%?%ft

ower
second

the front elastic nenbers 21 and the rear 5 elastic

in

usldm}0|ned to. the | ower ﬁe of the first
b&F YR HYs. 3 and

It is possible without departing fromthe scope of the invention to
arrangje alpktial neybefssel saeach teompd sionghthescged vonbt oriand ¥de arm
directly connected with the rotary shaft

103b only in the vicinity of the regicons destined to form the
leg surrounding notches 10 and cut in any subksequent step into
gsections 21la, 21b, 2Z22a, 22b.

The diaper 1 of Fig. 1 provided by the present invention
has the backsheet 3 which may be formed by only the
ligquid-impervious inner sheet 3a and, in such diaper 1, the
front elastic members 21 and the rear elastic members 22 are
joined to the inner surface of the inner sheet 3a.
Alternatively, the backsheet 3 may be formed by the inner sheet
3a having the front elastic members 21 and the rear elastic
members 22 attached to the ocuter 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 continucus web 103b but
the first continuous web 103a are fed from below to the lower
press roll 56 and no web is fed to the upper press roll 57 or
the second continuous web 103b is previcusly joined to the lower
surface of the first continuous web 103a fed from below in the

step illustrated in Figs. 3 and 4.



of the servonotor intermttently in the machine direction MD 5 and thereby
to bond the continuous elastic nmenbers to both surfaces of the continuous
web traveling in the machine direction MD. By arranging a plurality of
sets each conprising the servonotor and the armin this manner, it is
possible to cross the continuous elgstic nenbers 121 with the second 10
continuous el astic menbers 122 on the*Second continuous web 103b. When

t hese sets each conprising the servonotor and the arm intermttently in
the machine direction MD, a pair of press rolls will be arranged behind
each of these setssifoshen@ehinmeutdidegetritangMProhbtAbespopsent ilwention

is applicable not only to the disposable wearing article illustrated as
speci fi ¢ ;enhodinpnts -ty al so 40,,Lhe 9t her sdisposabl eompari ngyartd cle such
as a diéposabﬁe gomnause%@%n é%gﬁégltg%te gr a sport?ﬂﬁgdisg%%able

wearing article., 20 T rocess and.the a ratus according to .the present
et L oR TSR ERarT SR T CrEReaTI tP TR, Chi Dot 808 T Ve ot o
menbers are fed through the arns each directly connected wth the rotary
shaft of cithéhassetianetoservignutgrt didiithg nt Ree-p8chipeatt bRal 1o et i on
adapted to be repeatedly reversed at high frequency so that the continuous
el astfc gpabenrs iy waduoatile tHan ddie ieness: dilreaticomdnelcatd vieo tisotine

machi ne direction and
surfaces of the continuous web traveling 1in the machine
direction MD. By arranging a plurality of sets each comprising
the servomotor and the arm in this manner, it is possible to
cross the continuous elastic members 121 with the second
10 continuous elasticmembers 122 on the second continuous web 103b.
When these sets each comprising the servomotor and the arm
intermittently in the machine direction MD, a pair of press
rolls will be arranged behind sach of these sets in the machine
direction MD.
15 The present invention 1is applicable not only to the
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 dispoesable
wearing article.
20 The process and the apparatus accerding to the present
invention is primarily characterized in that the continuous

elasticmembers are fed through the arms each directly connected

with the rotary shaft of the associated servomotor having the



be attached to the continuous web running in the machine 5 direction in the
undul ated pattern. Such arrangenent allows the arns to swng to and fro at
a high frequency, in other words, such arrangenent allows an output of the
wearing article per wunit tine to be inproved. The arns are nmade from a
carbon conposite or the like and are sufficiently stiff and |ightweight 10
to ensure that the to and fro sw ng of the arnms can be stabilized even
when the rotational direction of the servonotors are repeatedly reversed
at high frequency. By connecting the arnms directly with the rotary shafts

of the reaspeatiove 1S VOIPL® Sdapiikldvt DG dTeapsasyehy aseyuddeystantybel ts
whi ch have usual ly been 15 essential of the well known art can be

el im nat ;’% %@%nc Ogé‘Eﬂﬂgﬁgtt'n?én%ﬁ'd%ﬁéugb@lé&1@%%%1“0%’}5%9 Oiﬁn%x? of the

parts. process conprising the st dlng at

| east a single contlnuous web (103). in _a machine direction
conponenﬁ”n%%ﬁeFrBFsa df eplosabl & Warin o EﬁﬁcW@cFi?eb ?ﬁﬁchﬂ?lﬂﬁius

manuf act ured, feeding continuous elastic nenbers (121, 122) toward at Ieast
one surf dce oftadiai web thhi lcorgdindiogentisiuosnel ast ilo ewberaciaiee
oscillated in a cross direction (CD) relative to said nmachi ne direction,
and 16 atf:achi-ngnsand:Benthdaunise @l@sidr-menbers harangtnehehedl ows

the arms to swing to and fro at a high freguency, in other words,
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 1ightweight
10  to ensure that the to and fro swing of the arms can be stabilized
even when the rotational direction of the servomotors are
repeatedly reversed at high frequency. By connecting the arms
directly with the rotary shafts of the respective servomotors,
driving means such as pulleys and belts which have usually been
15 essential of the well known art can be eliminated and
consequently troubles due to abrasion and/or damage of the

parts.



state to said one surface in accordance with a desired |ayout, the

i nprovenent conprising the steps of: feeding said web to a nip between a
pair of press rolls (56,57) substantially being in contact with each ot her
and 15 adapted to rotate in said nmachine direction around respective axes
(56a, 57a) extending parallel to eachgather in said cross direction; and
feeding said elastic nmenbers fromupstreamof said pair of press rolls to
the nip between said press rolls via 20 guide neans adapted to oscillate
said elastic nenbers in said cross direction and attaching said elastic
menbers to said web by nmeans ofCah adhe¥ive; wherein each of said guide
nmeans conprises: -27- a servonotor (73,83) having a rotary shaft (74, 84)
extending in a direction crossing said axes and adapted to repeat reversal
of its rotational direction; an arm (53,63) connected directly with said

rotary 5,shaft d ' i.n.a.direct] [ i 0 shaft,
sai d arnl%éing f?&h%?é%ﬁﬂg%g% h%fgﬁqéﬁdga%?ﬂxgﬁfgz ﬁ%%%ghgféﬁﬁééﬁf adapt ed
for passage of said elastic nepbe

3 {s andasai d ar n%}[)eicn , ada(&tDﬁd to sw ng
around saf P Feft 5 FOSRAFICRS ¥5Pd (LTt ary AsRAFE I FBt & eRE Siher 85id armis
formed froma 10 conposite material conprising any one selected fromthe
group S a component memper of a disposable wearing article (1) being
continuously manufactured, feeding continuous elastic
members (121,122) toward at least one surface of said web
while said continuous elastic members are oscillated in a
cross dirsction {CD} relative to sald machine direction, and
10  attaching said continucus elastic members in a stretched
state to said one surface in accordance with a desired layout,
the improvement comprising the steps of:
feeding said web to a nip between a pair of press rolls
{56,57) substantially being in contact with each other and
15 adapted to rotate in said machine direction around respective
axes (56a,57a) 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 sald press rolls via
20  guide means adapted to oscillate sald elastic members in said
cross direction and attaching said elastic members to said

web by means of an adhesive;

wherein each of said gulde means comprises:



consi sting of carbon fiber, glass fiber, netallic fiber, synthetic fiber,
sem -synthetic fiber and natural fiber and any one selected fromthe group
consisting of thernoplastic synthetic resin and thernosetting synthetic
resin; and 15 at | east one feed nenber (52,62) |ocated upstreamof said
rotary shaft as viewed in said maching direction and adapted to direct
said elastic nenbers toward said guide neans; and wherein, in the course
of running fromsaid feed 20 nenber to said pair of press rolls via said
gui de neans, said elastic nenbers are attached to said web while said

el astic nenbersaaseroscikbat ¢d3i A3sahdveingss dbrecyi shaby safd8arm
connected directly with said rotary shaft so as to repeat _28 reversal of

its swingingedifestion 2rdhe 4 ecess iagcendidngxte Shai Audptwhetsin said
servonotor is actuated by a controller contalnlng therein a 5 program

adapted to, %@t§e§@£5d I'secg onot g{otoancmql%lb cfsésm (?@‘] [unni ng speed of at

| east sald said i'ne rection ayout desired for said
el astic nenbers. 3. The rocess accor to any one o 3 nms 1 through

10 2, wherein saP@ ax8s 55 &ai CBQPPCE?dp?é§§CFiVI@lEQtéﬁa i h°“& Hori zont al

dlrectlon said rotary shaft of said notor extends in a vertical direction
and sé&id ammfbxmmwmxiémﬁinﬂxjneadirectiontcrossing'said:rotary'shaft,

said arm being formed on its distal end with guide means
(54,64) adapted for passage of sald elastic members, and saild
arm being adapted to swing around said rotary shaft as said
rotary shaft rotates, wherein said arm is formed from a
10 composite material comprising any one selected fxom the group
consisting of carbon fiber, glass fiber, metallic fiber,
synthetic fiber, semi—synthetic fiber and natural fiber and
any one selected from the group consisting of thermoplastic
synthetic resin and thermosetting synthetic resin; and
15 at least one feed member (52,62) located upstream of
said rotary 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
20 member to said pair of press rolls via said guide means, said
elastic members are attached to said web while said elastic
members are oscillated in sald cross direction by said arm

connected directly with said rotary shaft so as to repeat



hori zont al
pair of press rolls.

in which said pair of press rolls substantially contact each other.
process according to Caim3 or 4, wherein said -29- elastic nenbers extend

fromsaid feed nenber to said guide

direction fromsaid rotary shaft toward said nip between said
15 4. The process according to any one of Clains 1
through 3, wherein said elastic nmenbers are directed from said gui de
nmeans to said nip between said pair of press rolls so that
menbers is in coincide with a tangentijgal

said elastic
line 20 with respect to a region

5. The

means at a deviation angle of 10 or

| ess rel atéversal saf dithorvzontral direectiaon. 5 6. An apparatus for feeding
at least a single continuous web (103) in a machine direction (MD) as a

conmponent nenber

of a disposable wearing article (1) being continuously

manuf act ured, feeding continuous elastic nmenbers (121,122) toward at | east
one surfage of sai Ll e _sai tipuoys 10 el astj npers.are
oscillateg'in a ?&%3255?¥€%%i5h f%ﬁﬁ%%réﬁgtggéLgE géi&”ﬁ%%ﬁine %%rection

and attaching said continuous elastic nedfers in a stretched state to said

one surf&BEVPRCBREOTUAITCE WhPd AeSTT et Byouton e ifitprovertent
conpri si ng:
i 5 grogram.adapted to rotate said servomotor on the basis of a

10

15

20

running speed of at least sald web in sald machine direction

and said layout desired for said elastic members.

3. The process according to any one of Claims 1 through
2, wherein said axes 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 direction from said rotary shaft toward said nip

between said pair of press rolls.

4. The process according to any cone of Claims 1 through
3, wherein said elastic members are directed from said guide
means to said nip between said pair of press rolls sc that
said elastic members is in coincide with a tangential line
with respect to a region in which said pair of press rolls

substantially contact each other.

5. The process according to Claim 3 or 4, wherein said



15 a pair of press rolls (56,57) extending parallel to each other and
substantially contacting each other, said -pair of press rolls rotating in
said nmachine direction around respective axes (56a, 57b) extending in said
cross direction so as to feed said web in said machine direction, and a
gui de 20 neans | ocated upstream of sapd pair of said press rolls as viewed
in said machine direction to oscillate said elastic nenbers in said cross
di rection; wherein each of said guide neans conprises: -30- a servonotor
(73,83) having a rotary shaft (74,84) extending in a direction crossing
sai d axess vt adlaptedt: 0 extepehtt noey ersal fekdi nsmberatpopalddyréeési on; an
arm (53,63) connected directly with said rotary 5 shaft and extending in a

di rection,£4,08SiNG, S@w J10tA Wrshaf tor 18Rl dralasbeiagat otaedo08aigs distal
end with said guide nmeans adapted for passage of said elastic nenbers, and

said arm, being Fﬁf?%éé%ﬁ%@ ng around said rotary shaft as said rotary
shaft rotates, erein said armcontains a conposite material 10 conpri sing

any one selected fromthe group consisting of carbon fiber, glass fiber,
metallic fiber, synthetic fiber, sem-synthetic fiber and natural fiber
and any one selected fromthe group consisting of thernoplastic synthetic
resin5 and@ ther mdsexpparpayntioet fesdésget ardst a single continuous

web (103) in a machine direction (MD) as a component member
of a disposable wearing article (1) being continuously
manufactured, feeding continuous elastic members (121,122)
toward at least one surface of said web while said continuous

10 elastic members are oscillated in a cross direction (CD)
relative to said machine direction, and attaching said
continuous elastic members in a stretched state to said one
surface in accordance with a desired layout, the improvement
comprising:

15 a pair of press rolls (56,57) extending parallel to
each other and substantially contacting each other, said pair
of press rolls rotating in said machine direction around
respective axes (56a,57b) extending in said cross direction
so as to feed said web in said machine direction, and a guide

20 means located upstream of said pair of said press rolls as
viewed in said machine direction to oscillate said elastic
members in said cross direction;

wherein each of said guide means comprises:



15 at | east one feed nenber | ocated upstreamof said rotary shaft as
viewed in said machine direction and adapted to direct said elastic
menbers toward said guide neans. 7. The apparatus according to Claimé6
wherein said 20 servonotor is electrically connected with a controller
containing therein a program adapteds;ho rotate said servonotor on the
basis of a running speed of at |least said web in said nachine direction
and said |l ayout desired for said -31 - elastic nenbers. 8. The apparatus
according to any one of Clains 6 and 7, wherein said axes of said pair of
press rolls extendsknvamobohokV2ohBal havieet & onetaay dshatary’4hdtt of said
notor extends in a vertical direction and said armextends in said

hori zont ad i eGld QJh far @mr%%lt(ioﬁlobéb)ésihqf%a&@V\@stS@hd alpotbet veen said

pair of press rol 9. The apparatus according to any one of Clainms 6
through & werel Issaald G XS SUbS! ANkl yolin colncide with a
tangenti a 15%e MA réspect to a 0N i N whi ch $4i d pair of press rolls

substantially contact each ot her. 15 10. ar at ce rdl to any one
of Clains 6 throB§h3TS, (WRePet nC8ANECFRRd ﬁﬁﬁﬁg a%ﬂuga? guFa mans are

| ocated so that said elastic nenbers extend fron1sa|d feed nenber to said
gui de Sneasisa fdt aaddestieatdiony angl éiogctiOonrcrdcess noebaid vwtary shaft,

sald arm being formed on its distal end with said guide means
adapted for passage of said elastic members, and said arm
being adapted to swing around said rotary shaft as said rotary
shaft rotates, wherein said arm contains a composite material

10 comprising any one selected from the group consisting of
carbon fiber, glass fiber, metallic fiber, synthetic fiber,
semi-synthetic fiber and natural fiber and any one selected
from the group consisting of thermoplastic synthetic resin
and thermosetting synthetic resin; and

15 at least one feed member located upstream of said
rotary shaft as viewed in said machine direction and adapted

to direct said elastic members toward saild guide means.

7. The apparatus according to Claim 6, wherein said
20 servomotor 1is electrically connected with a controller
containing therein a program adapted to rotate said
servomotor on the basis cof a running speed of at least said

web in said machine direction and said layout desired for said



to said horizontal direction.

10

15

-31 -

elastic members.

8. The apparatus according to any one of Claims 6 and 7,
wherein sald axes 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 direction from said rotary shaft toward said nip

between said pair of press rolls.

9. The apparatus according to any one of Claims 6 through
8, wherein said arm extends substantially in coincide with
a tangential line with respect to a region in which said pair

of press rolls substantially contact each other.

10. The apparatus according to any one of Claims & through
9, wherein said feed member and said guide means are located
sc that said elastic members extend from said feed member to

said guide means at a deviation angle of 10° or less relative

to said horizontal direction.



