2 .7 OCT 2D# -1 METHOD AND APPARATUS FOR OPENI NG CONTI NUOUS FI LAVE 0CT 2004
BACKGROUND OF THE I NVENTION Field of the Invention 5 The present irfvention
rel ates generally to a nmethod and an apparatus for opening crinped TONtO
prepare opened continuous filanents, to be used as a surface |ayer of an
absorbent article, such as sanitary napkigj or for other application. 10
Description of the Related Art For a surface |ayer of an absorbent article,
such as sanitary napkin, conjugated synthetic fibers of core-sheath
structure, such MECHGDD FDoANPERATUSPRFOREDPENING: dONIE RUOXISU FILAMENTS: he
conjugated synthetic fibers, continuous filanments my 15 be used. The
continuous filanments are supplied to a manufacturing process of absorbent
article or so forth in a formof TON in which filanments are bundled to

firmy contact with each ot heypcrRRGuRit o HiRe dnvEhrireg manuf act uri ng

process, opening process 20 is prefornmed to separate the continuous

filanments fr er t width direction of the TONWand to
palig gy

i ncrease appar e contl nuous fil anents thus separated in the
PRI R S R LR RN
the like. 127 OG T 20C . .
an apparatus for opening crimped TOW to prepare opened
continuous filaments, to be used as a surface layer of an
absorbent article, such as sanitary napkin, or for other
application.
10 Description of the Related Art
For a surface layer of an absorbent article, such as
sanitary napkin, conjugated synthetic fibers of core-sheath
structure, such as those of PE/PP, PE/PET or the like are used.
As the conjugated synthetic fibers, continuous filaments may
15 be used.
The continuous filaments are supplied to a manufacturing
process of absorbent article or so forth in a form of TOW, in
which filaments are bundled to firmly contact with each other
and are crimped. In the manufacturing process, opening process
20 1is preformed to separate the continuous filaments from each
other in the width direction of the TOW and to increase apparent
width. The continuous filaments thus separated in the width
direction in the opening process to have a uniform bulkiness,

are used for production of the surface layer of the absorbent

25 article or the like.



-2- Conventionally, the follow ng nethod is enployed for opening tg§7T9tN )
At fII’St the TOWis supplied to a transporting roll group which is*® T 06+
constructed such that downstream side roll has hi gher 5 peripheral speed
than that of upstreamside roll for applying tension force to the TOWV
between the rolls. Then, the TONis transferred to a transporting roll

group which is constructed such that dowfstream side roll has | ower

peri pheral speed than that of the upstreamside roll for releasing the
tension force. 10 Appiverstiama iy t etisé ofol bowtngniletRbdase emplenedordior ce
are effected, respectively at least one tine. In this nmethod, the tension

force i s applopeniggtitge ooy nuous filanments formng the TONfor
stretching crinp, and then, the filanments are elastically contracted to

restore crim. BY st gteBinc i bOR EOsapH §ESHET bRl {oRer 6PN RURLS

filanments are' given dlspersmg rorce 1

As an altern d.for en|n t he L, n ich a
t hr eaded rol ?‘}’ orm?sgﬁﬁkgugggﬁf%ceﬂﬁbgﬁl downs r%"dger 5831%%? h&ggq
pitch in the axial, direction S driven to rotate and the TOWis |

Bppl i ed Sne PehPagribapet than’t @sﬁﬁglasmrée@abalﬁa roi%rf%@mwm%
this nethod, tension forces to be applied to the continuous filanents are
varied bet weerEBHERR GrRFst tPhEh?h?‘éTédé%ltW%ﬁIF e e life gFBeResthe®OWhhssent
and portions of the threaded roll where the grooves 25 are not present. By
vari ati on of &earsierfend do atbheanspeirniousrall group which is constructed

such that downstream side roll has lower peripheral speed than
that of the upstream side roll for releasing the tension force.
10 Application of tension force and release of tension force are
effected, respectively at least one time. In this method, the
tension force is applied to the continuous filaments forming
the TOW for stretching crimp, and then, the filaments are
elastically contracted to restore crimp. By stretching crimp
15 and restoring crimp, the continuous filaments are given
dispersing force in the width direction of the TOW.

As an alternation, there is another method for opening
the TOW, in which a threaded roll formed with circumferentially
extending grooves at a given pitch in the axial direction, is

20 driven to rotate and the TOW is supplied onto the surface of
the rotating threaded roll for opening. In this method,
tension forces to be applied to the continuous filaments are
varied between portions of the threaded roll where the grooves
are present and portions of the threaded roll where the grooves

25 are not present. By variation of tension force, the continuous



12-7 OCT 2Mvh 3 filaments formng the TOWare |ocally stretched-and !g)?ghhy tas
contracted and whereby to apply dispersion force in the width direct 12
the TOW In the further alternative, there is still another method 5 for
opening the TON in which an air jet is applied along |ongitudinal

direction of the TOW In this nmethod, by hlowng force of air, dispersing
force of the continuous filanents is appMed in the width direction of the
TOW However, in the nethod where different peripheral speeds 10 are

provi ded for fioldments ttermdivnspos TOW ared 1owaady, sepetiched aewrddilbican 16f
t hf T) OW depends on the peripheral speeds of the rolls, nip pressure of the

rolls, materigdst@ictdre and hhé!ééfy?cﬁé appid, H*l%ﬂe'r'équSEH\:bérif{ tHdwiild®h

met hod enpl oyi ng the threaded openi'ng condition depends on nip
pressure of the.L0l{sn 15 NBieL r _of the surface of the roll, size of each
groove and the I&Ik on Accord| when bundling condition of the TOW

basis weight of t T eness, of cntln us fi s_or. .materi
continuous fil aman'rign | fé-l)é\\llfelllrrlte(ﬁar a%{:eﬁﬁ?gb‘ﬁghl %‘&rﬁ"aﬁs fgelgén%??%%r B‘gt%Od
I mpossi bl ﬁ under the same_conditi on. ch casg, reparatory qperation
for varyi Hg vetd ctR"RbMi Hendofs 4B & é‘lc A @Mt Ird RSgePRABEAT 28PNGost
is required for varying facility configuration. On the other hand, in the
met hod wher e ttRITINIRabFdregtion of Wia TPW:, Er tddscpathadey piloarhagt s
are separated by air

force of air, dispersing force of the continuous filaments is

applied in the width direction.of the TOW.
However, in the method where different peripheral speeds
10 are provided for rolls in the transporting roll group, opening
condition of the TOW depends on the peripheral speeds of the
rolls, nip pressure of the rolls, materials of the roll surfaces
and the like. Similarly, in the method employing the threaded
roll, opening condition depends on nip pressure of the roll,
15 material of the surface of the roll, size of each groove and
the like.

Accordingly, when bundling condition of the TOW, basis
weight of the TOW, fineness of continuous filaments or material
of continuous filaments is varied, optimal opening may

20 sometimes be impossible under the same condition. Insuch case,
preparatory operation for varying various conditions is quite
difficult and huge amount of cost is required for varying
facility configuration.

On the other hand, in the method where the TOW is opened

25 Dby air jet, since continuous filaments are separated by air
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2.70CT2004 -4 flow, it is difficult to achieve uniformty in opening
SUMMARY OF THE | NVENTI ON The present invention has been worked out |2}7v®‘é'f/v200‘*
of. the: 5 problem set forth above. Therefore, it is an object of the
present invention to provide a method and an apparatus for opening

continuous filanments, which can uniformy open crinped TOWand can easily

vary opening condition even when materi ar4br kind of TOWis varied. 10

According to a first aspect of the invention, there is provided an opening
met hod of conflowoust fid afefl Soulconpy iatnigeve henisfeansi tof (id rapapiard. ng
crinped TOW by neans of a plurality of rolls; and 15 applying a resistance
on at |least one side of the TOWby slidingly contacting at |east one
sliding body onto the TOW at between rolls, whereby continuous filanents

stacked in a thickness directggauRkvtbe H %VW dﬁd to sift in a
t an

transporting direction of the TONt o open to spread 20 the

continuous filanen i cti the T According to e
openi ng net hod of Eﬂ%lé E)rrl\%gﬁ lnv%y l%rlljs I ng %‘a‘il ft %o&gyvi‘ Ofeigﬁ’pl e,
of aplatﬁsha angalnst 'H-'gl ONto ke the TQNslldlnglg contact with
the slidiRg 1 9 FRPE § n TPREeEPERe pditt iifig 28 PRIECHN 08 thke

TOW can 25 be effectlvely applied to the continuous filanents in the 2 7 O
CT 2004 present J.nventlon to provide a method and an apparatus for

opening continuous filaments, which can uniformly open crimped
TOW and can easily vary opening condition even when material
or kind of TOW is varied.

10 According to a first aspect of the invention, there is
provided an opening method of continuous filaments, comprising
the steps of:

transporting crimped TOW by means of a plurality of rolls;
and

15 applying a resistance on at least one side of the TOW
by slidingly contacting at least one sliding body onto the TOW
at between rolls, whereby continuous filaments stacked in a
thickness direction of the TOW are caused to sift in a
transporting direction of the TOW to open the TOW and to spread

20 the continuous filaments in a width direction of the TOW.

According to the opening method of the invention, by
pushing the sliding body (for example, of a plate shape) against
the TOW to make the TOW slidingly contact with the sliding body,
a shifting force in the transporting direction of the TOW can

25 Dbe effectively applied to the continuous filaments in the



5 thickness direction of the TOWN to thereby open the TON When the "
contintous filaments are separated from one another by opening, reﬁhTénvéﬂm
forces-are caused between adjacent filanments due to contact between peaks
and bottonms of crinps, 5 so that the filanents are effectively spread in

the wwdth direction of the TON It is prg{erred that a plurality of

sliding bodies are provided in the resiStance-applying step, and that each
side of the TOWis slidingly contacted by at |east one of the sliding 10
bodi es. It i schidmawsehidireed ibhab £ adnh TOW, dtog:Hhatdiby opad) tEéaw. @hea

tilt angle relative to a line perpendicular to transporting path of the

TOW and a pengid addimiButs i THiRedte AFansepatiesd PAbR Bhet RACTRME
adj usting operation may be perfornmed 15 manually, but it is preferred fhat

the opening fE?;fé}Pﬂ@,U” ulLYPT RS SHR Ol SRl At dhhyabetRr ead
f1°l amen

cont i nuous s after slidingly contacting wth the sliding~bodies,
and a step of tomatical ly adjusting the tilt angle.and the net.ration
amount of t he SITHTRG o 58 vt eiedst Perks 3BT wieily Jafuanes
Peri pheralL speeds of rolls.located at upstream side and ownstream si de of
t he slidihg YRRy bRet éHEHﬁBFSBﬁFFiq tecd 1yedive ($RIPAhal ! afBRg Wrioiths
| ocated at upstream side and downstream side of the sliding body, the
peri pheral spbgPHiias athdhe|TOWocat ed at downstream side is set higher
than that 2 7 O C T 2004

It is preferred that a plurality of sliding bodies are

provided in the resistance-applying step, and that each side
| of the TOW is slidingly contacted by at least one of the sliding
10 bodies.

It is also preferred that each sliding body is adjustable
of a tilt angle relative to a line perpendicular to transporting
path of the TOW and a penetration amount into the transporting
path of the TOW. The adjusting operation may be performed

15 manually, but it is preferred that the opening method further
comprises a step of detecting a width of spread continuous
filaments after slidingly contacting with the sliding bodies,
and a step of automatically adjusting the tilt angle and the
penetration amount of the sliding bodies on the basis of the

20 detected value.

Peripheral speeds of rolls located at upstream side and
downstream side of the sliding body may be the same. But, it
is preferred that among rolls located at upstream side and
downstream side of the sliding body, the peripheral speed of

25 the roll located at downstream side is set higher than that



-6- of the roll located at u

is. provided an opening apparatus of continuous filanments, 5 conprising:
transporting roll group for transporting crinped TON of continuous

filanents;

and at | east one sliding body arranged between rolls of the

transporting roll group for slidingly contfacting with the TOW 10 to be

transported. This opening apparatus may be constructed such that at

one sliding baflyhesrql biodadednabupstirdams i ddef okOdpphgingttérenicdn doece

sliding body is provided on the other side of the TOW 15 It is preferred

that the operdmnalappaaipiscded Rele ANy, ses: detecting neans for
detecting a width of spread continuous filaments after slidingly

cont acting W th t Noveel g cBOUKor AB-ASkpSEE NOe NADS il AU L eP 1l |

angle of the sliding body relative to a tine perpen

path of the T@¥¥ a_penetration amount. of the slidi.ng body_i.nto the
transporting ppa J?Cg?dd t F?gl T%\?géﬁ cg 70 t?rsean%Ff (S:ronc&hn?]roéﬁ i ﬁd'&faﬁlgnts'

adj usting

means for . 25 varying the tilt angle and the penetration anount

of the sl Pdi fiP™RAKER G

10

15

20

25

a transporting roll group for transporting crimped TOW
of continuous filaments; and

at least one sliding body arranged between rolls of the
transporting roll group for slidingly contacting with the TOW
to be transported.

This opening apparatus may be constructed such that at
least one sliding body is provided on one side of the TOW and
at least one sliding body is provided on the other side of the
TOW.

It is preferred that the opening apparatus further
comprises:

detecting means for detecting a width of spread
continuous filaments after slidingly contacting with the
sliding body;

adjusting means for adjusting a tilt angle of the sliding
body relative to a line perpendicular to transporting path of
the TOW and a penetration amount of the sliding body into the
transporting path of the TOW; and

control means for controlling the adjusting means for

varying the tilt angle and the penetration amount of the sliding

| east

a

ar to transporting

! pstream side for applying tension force ZQ“OEWQMM
TOW bet ween the rolls. According to another aspect of the invention, “there
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-7- body on the basis of the detected value by the detecting neans2 THEeT 2004
rolls located at upstream si de and downstream side of the sliding“body nay
be. driven to rotate at the sane peripheral speed. But, it is preferred
that anong rolls 5 | ocated at upstream side and downstream si de of the
sliding body and driven to rotate, the pesipheral speed of the rol

| ocated at downstream side is set higher t‘han that of the roll |ocated at
upstream side. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention

wi || be underisédpdnrone Hadisyofreie detecteldarhbde d8sehepdétsrigingleans .
herei nafter and fromthe acconpanying drawi ngs of the preferred enbodi nent

of the present inve i:@11sMbeltcOWRVEpstSEMH! £ dOtale dRKRR P8 1ke

limtative to the invention, but are for explanation and understanding

only. In the Qfa%gg%:li'éii?lgr andgié{jaﬂa XRlANA Qf ey | L6 USHEATEO {gﬁhégg‘ﬁn@g a

met hod and an appar at us facturing a surface layer o
absorbent article . ncludin n openi ng. et hod _a an .openi.ng__apparatys
according to ReRREGhe PRsdn: BN R bOT SRt CaAter gt heraRRe: TS ew
of the openin nmet hod and openi ng, apparatus of Fig. 1; Fig .3 is_an,
onl ar ged 51 deTRFANER 1T UNGVISAP £ IR, AORPRIHRAN, (S OSDE & 13fidng
plate and TON 2 7 0 C 2004 -8-
body and driven to rotate, the peripheral speed of the roll

located at downstream side is set higher than that of the roll

y located at upstream side.

10 BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood more fully from
the detailed description given hereinafter and from the
accompanying drawings of the preferred embodiment of the
present invention, which, however, should not be taken to be
15 limitative to the invention, but are for explanation and
understanding only.
In the drawings:
Fig. 1 is an explanatory illustration for showing a method
and an apparatus for manufacturing a surface layer of an
20 absorbent article including an opening method and an opening
apparatus according to the present invention;
Fig. 2 is an enlarged perspective view of the opening
method and opening apparatus of Fig. 1;
Fig. 3 is an enlarged side elevation showing a contact

25 condition between a sliding plate and TOW;



Fig. 4 is a partial side elevation showi ng another enbodi ment of the27 0CT 200k
openi ng net hod and the opening apparatus; Fig. 5is a partial side

el.evati on showi ng still another enbodiment of the opening nmethod and the
opening apparatus; 5 Fig. 6 is a perspective view show ng one exanple of an
absorbent article; Fig. 7 is a plan view g} a surface | ayer of the

absorbent article; and Fig. 8 is a sectioh of the absorbent article and

the 10 surface |ayer. DESCRI PTI ON OF THE PREFERRED EMBCODI MENT The present

invention will be diispussedsher epaptigl kAidedadlaivdativr esWdwodhgt ARother
preferred enbodi nent of the present 15 invention wth reference to the

acconpanyi ng &y ksnt |dE Wi RIdIBMNGAIH 1ad Uhe BPERMAYS a@@%&iafth%;
details are set forth in order to provide a thorough understandi ng of 't he

present inventi On'Filqt. wiid .abﬁa%g;hgUéidé]%‘ﬁfe\(r%g’iohfﬁﬁgﬁ§§8%ﬂllfgnblﬂheﬁ]g

art that the present 1nventio e practiced w thout ese specl
detailed. In the other instance, well kn Str ure_are _not _shown in
detail in ora‘ﬁ‘\eﬁlib cfcg]‘“é%ti ¢ rﬁbeced sewg Wg:\ﬁ%’rq ta)pd;%ﬁ%gpﬁpéggnflppﬁ\]fgﬁpf’dn.
Fig. 1 is_an explanatory illustration for show ng a nethod and _an

appar at us°f or manuffHduii i§ @ BEFFREELLYGeYLBY ShPWin ARG empls ofcpe

i ncl udi ng openi ng met hod and opening 2 7 O C T 2004 -9- apparatus according
to one enbodidRSATRANG R BNt i nventi on,

Fig. 7 is a plan view of a surface layer of the absorbent
£y article: and
Fig. 8 is a section of the absorbent article and the

10 surface layer.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention will be discussed hereinafter in

detail in terms of the preferred embodiment of the present

15 invention with reference to the accompanying drawings. 1In the

following description, numerous specific details are set forth

in order to provide a thorough understanding of the present

invention. It will be obvious, however, to those skilled in

the art that the present invention may be practiced without

20 these specific detailed. In the other instance, well known

structure are not shown in detail in order to avoid unnecessary
obscurity of the present invention.

Fig. 1 is an explanatory illustration for showing a method

and an apparatus for manufacturing a surface layer of an

25 absorbent article including opening method and opening



and Fig. 2 is an enlarged perspective view of the opening nethod and
openi ng apparatus of Fig. 1. In opening process 1 of continuous fimana@qsﬂm4
shown in 5 Figs . 1 and 2, TOW2A, in which continuous filanents are
bundl ed and crinped, is supplied and opened to be uniformin wdth
direction. Continuous filanments form ng TQN 2A may be conjugated synthetic
fibers of core-sheath structure, such as t’hose of 10 PE/ PET, PE/ PP or the

| i ke, side-by-side type conjugated fibers, such as those of PE/ PET, PE/ PP

or the |ike, appamitrd hbeosdinguehons embosid meintREf tAR pREdemt inbenkiila.,
Crinping is perfornmed by neans of a crinper upon nmanufacturing of

filanments angyuiekgl, Pfisd BR1aEgbRGBERRRht e BY RIS haaldhe fedabgor
hot air process. For exanple, crinping condition of the TONis that nunber

"n & range. o b SEhBle Al R e A hodul us. of el asticity of
one cont1 puous 1 | e, BRkas ol Bt W0a iy W IRER i,
JI'S L-1074. In case of the filament of a fineness |ess than 5.5 dtex, an
initial |Bad 9% AR/ TOW% AR | T VACBFI iR H CELARENER AT ¢ PORSL S6¢
the filanment 25 of a fineness greater than or equal to 5.5 dtex, an initial
2 7 OCT 2004 angb-cyigerpdd 05 oBipil ied appd | edened pbe | baguaiifesni én. widikber
° direction.
Continuous filaments forming TOW 2A may be conjugated
synthetic fibers of core-sheath structure, such as those of
10 PE/PET, PE/PP or the like, side-by-side type conjugated fibers,
such as those of PE/PET, PE/PP or the like, or mono-fibers,
such as those of PE, PP, PET or the like.
Crimping is performed by means of a crimper upon
manufacturing of filaments and number of crimp is increased
15 by pre-heating calender or hot air process. For example,
crimping condition of the TOW is that number of crimp per 1
inch of one continuous filament is in a range of 5 to 40 or
in a range of 15 to 30, and after opening, crimp modulus of
elasticity of one continuous filament is greater than or equal
20 to 70%.
Number of crimp is based on JIS L-1015 and crimp modulus
of elasticity is based on JIS L-1074. In case of the filament
of a fineness less than 5.5 dtex, an initial load of 0.49 mN

is applied in pulling direction, and in case of the filament

25 of a fineness greater than or equal to 5.5 dtex, an initial



crinp referred to i s nunber of threads (peaks) per 1 inch (25 mm when the

initial load is applied. On the other hand, the crinp nmodul us of @&EETcIRY
is 5 expressed by: ~(b - c¢)/(b - a)j x 100 (% wherein a is a |length of
filament when the initial load 10 is applied, b is a length when the crinp
is stretched by applying a tension force gé 4.9 mN per 1.1 dtex for 30
seconds, and ¢ is a length as applied thevi'nitial |oad again after 2
mnutes fromreleasing of the tension force. Wen opened TOVis used f or
a surf ace | ayead It an. FHIN bhientapplibi el tirc gl ey ehitdgniais, f Nuapert sfar e
preferably treated to be hydrophilic with a hydrophilic agent being

applied to thetimp YWHAGRY Ob koeadfsk: b RArEASIsN éskis.§ BL50 phRfierhed
that the continuous filaments contain inorganic flipl er for whitening,

such as ti taw)mmrgeupé itrﬁetilnlkeftoaid".ﬂﬂ'%&gﬁﬁgeﬁ‘.t 20 of 0.5 to 10% by

wei ght. By whitening process, the continu anments may easily hide
menstrual blood or the.like absorb i.n an .absorhbent | ayer of an.absorbent
article from exter réaﬁ eﬂ\ﬁ é{%_hefhglﬁﬁi iU &7 10 B9 31']‘5 Ph glaftde &ve a
circular _or nodified cross-section. 25 In the opening process 1, TON2A is
transport8d tSREFSLY RIST 2004 - 11 right in the drawing by means of a
transporting roll group conposed of rolls 3, 4a, 4b, 5a, 5b, 6a, 6b, 7, 8
and 9. Between the paired rolls 4a and 4b and the paired rolls 5a and 5b,
sl i ding

{(b - c)/(b - a)} x 100 (%)

wherein a is a length of filament when the initial load
10 is applied, b is a length when the crimp is stretched by applying
a tension force of 4.9 mN per 1.1 dtex for 30 seconds, and c
is a length as applied the initial load again after 2 minutes
from releasing of the tension force.
When opened TOW is used for a surface layer of an absorbent
15 article, the continuous filaments are preferably treated to
be hydrophilic with a hydrophilic agent being applied to their
surfaces or kneaded in the resin. It is also preferred that
the continuous filaments contain inorganic filler for
whitening, such as titanium oxide or the like, in the content
20 of 0.5 to 10% by weight. By whitening process, the continuous
filaments may easily hide menstrual blood or the like absorbed
in an absorbent layer of an absorbent article from external
view. The individual continuous filaments may have a circular
or mocdified cross-section.

25 In the opening process 1, TOW 2A is transported toward



plates 11 and 12 as sliding bodies are provided. The sliding 5 plates 11
and 12 'are placed in opposition relative to the TON 2A and with of fse2 7 &CT 204
transporting direction of the TOW As shown in Fig. 2, the front edges Ila

and 12a of respective sliding plates 11 and 12 extend in straight in width
direction of the TON In the showm enbodinent, the front edges Ila and 10

12a are chanfered to have a medge-shaped‘%éétion, but nay be otherw se
chanfered to have a curved section or the like. O course, it is possible

not to chanferighte i othe edig@sihd abpnfleaddaof ThetkhaBboedday kbaiangobga SO
extend as to permt sliding of the entire TOW2A. 15 It is also possible

that the frontofsiaass bflﬁoﬂwﬁztﬁa?%en@'a,is%,assws\fﬂdi'(%{ﬁﬂat@) geRRReRr 1N

a corrugated shape. In case of curved (arcuate) shape, e center portion

of respective g Eg@rgﬁggggslg ha a%r&d%%%gdb?tg% ggg%aﬁ%&waé[a%;& %??%ﬁA' n

case of corrugat convex s I'ng "t owar Jand

concave shape recessed_a fromthe T A are_repeated.in the w.dth

direction of R#ﬁ?eﬁixi EH%?K% %ﬁkﬁ}liiﬂéigg§§e§hﬁﬁﬁ PRovged s, The stigif%edge

Il a of thg sliding plate 11 and the front edge 12a of the indingﬁlplate 12
a g

are pref ePablBlatgehtlddapg pére¥® 12998 draoPPafidpbérhi hglatipatr FOWTOW
2A. Here, the transporting path of the TOW2A 2 7 OCT 2004 - 12 is neant to
i ndi cate a path ang endim@Lifsedt iai ghanBpewbangt Aerepbiordof dthe TRW.andsib
and the paired rolls 5a and 5b. In Fig. 3, the transporting path extends
vertically. FRhdvwrerimoreigit2, the front edges 1la and 12a of respective

sliding plates 11 and 12 extend in straight in width direction
of the TOW. In the shown embodiment, the front edges 1la and

10 12a are chamfered to have a wedge-shaped section, but may be
otherwise chamfered to have a curved section or the like. Of
course, it is possible not to chamfer the front edges l1la and
12a. The front edges 1la and 12a so extend as to permit sliding
of the entire TOW 2A.

15 It is also possible that the front edges 11a and 12a extend
in a curved (arcuate)" shape or in a corrugated shape. 1In case
of curved (arcuate) shape, the center portion of respective
front edges 1la and l2a is recessed away from the TOW 2A. In
case of corrugated shape, convex shape projecting toward the

20 TOW 2A and concave shape recessed away from the TOW 2A are
repeated in the width direction of the TOW.

On the other hand, as shown in Fig. 3, the front edge
lla of the sliding plate 11 and the front edge 12a of the sliding
plate 12 are preferably located to penetrate into a transporting

25 path of the TOW 2A. Here, the transporting path of the TOW 2A



Is preferred to provide an overl appi ng anount (overhanging 5 anount) O
between the sliding plates 11 and 12 (as expressed by a distance begweegnr 2004
the front edges Ila and 12a in the horizontal direction of Fig. 3). Also,

in order to increase friction force in sliding between the front edges Ila
and 12a and the TOWN2A, it is preferred Lé set tilt angle O for the 10
sliding plates 11 and 12 relative to a I “perpendi cul ar to transporting
path of the TOW2A (horizontal line in the showmm case). Particularly, the

tilt angle O is npagitetabiydseitéa prteektehaihgonh edgesgid baifbeRahe
upwardly. However, it is also possible to set the tilt angle O to orient

the front edgesid lod 13n8a ka1 dRMaNAHY phakaDSOL Pi Nk IREr §BSed gy t ude

of friction rce in sliding associating with i1 ncreasing of overlapping

0
anount 0. Wh |5 r [ Mol o] ges
|la and 12a ceijf]' &E% gﬁéﬁé% gkgf%{]%%ﬁ%n\%, bgﬁ.ﬂ:g%?? ?0&%éér?a}ée'oﬁ he
TOW 2A receives the resistance fromthe slidin late 11. By this sliding
esi stance, AIMTTIHEIDEE PROYHS ERanBoLePROTE FEBENG, (QUEETGRIING

I ndi vi duag continuous filanments. stacked in_thickness direction of the TOW
2A to separ atBOURf h & RetMeeinthes st idingaehabehel ! M S PSS PRPARPFEdhen
25 separated by application of the shifting force, the individual 2 7 o c
-r 2004 - 13 By | andassanghi Petvara ddwn fromt yeflgesed 1ai tandkakdp oihetthien a
condition with matchi ng phase of crinp before opening the TOW are brought
I nto cont act hetiveadl ctinerctiiom odfofdigt.i 8. Also, in order to increase

friction force in sliding between the front edges lla and 12a
and the TOW 23, it is preferred to set tilt angle 8 for the

10 sliding plates 11 and 12 relative to a line perpendicular to
transporting path of the TOW 2A (horizontal line in the shown
case). Particularly, the tilt angle € is preferably set to
orient the front edges 1la and 12a upwardly. However, it is
also possible to set the tilt angle 8 to orient the front edges

15 1la and 12a downwardly for absorbing increased magnitude of
friction force in sliding associlating with increasing of
overlapping amcunt O.

When the TOW 2A is transported while sliding on the front
edges l1la and 12a of the sliding plates 11 and 12, at first,

20 one side of the TOW 2A receives the resistance from the sliding
plate 11. By this sliding resistance, a shifting force in the
transporting direction acts on individual continuous filaments
stacked in thickness direction of the TOW 2A to separate
adjacent filaments from each other. More specifically, when

25 separated by application of the shifting force, the individual



wi th shifting phase of crinp. Accordi ngly, repul sive forces 5 f and f are
caused between adjacent filanments due to contact between peaks and® B@tﬁtm@4
of, crinps, so that the filanents are wuniformy spread in the width
direction of the TOW Next, the other side of the TOW 2A receives the
resistance fromthe sliding plate 12. Ac§§)rdi ngly, a shifting force in 10
the transporting direction is also applied’to individual continuous
filaments stacked in thickness direction of the TOVN 2A, for further

openi ng. ThusfiXdngenY 2 ich fhavdd dresgpridathl i & ivaerl ariwihdidacl oltheirhdn
drawi ngs, TOWopened to have the wwdth Wis indicated at 2B. Hereinafter,
for sake of cd afddditidie wikh WAWJHIG gimeaton%fmpr@J&ror&dotp@n%fWeous

| ayer 2B. In order to nake opening by means of the sliding plates 11 and

12 effective,pdy, i Pkl rg’hﬁd 1h‘anB§h¥a81é ﬁgéhoé‘aéﬁ’ df¥fer CANY %‘i&‘dﬁgmnﬂ

filaments betweeh the pai roll a an and the pai red roI

5b. The peri ph eds of the paired 20 rolls.A nd 4b dth

peri pher al spegts (9‘1 Ihla&? P51 FEBy ﬁlcd:q%dlr&‘ifyb’e ]ﬁPél %ﬁg\ﬁ?\%r
for appropria pl nsion, it s preferred to rrakethe perlpheral
speeds of the% 5‘6%/9 ﬁ&r%é ggsgg BﬁHW%%nh?%m Rt taRe et i Piferta coptedd of
the paired rolls 4a and 4b. 25 It is preferred that the sliding plates 11

and 12 are 2 betweemrpepgds and-bofg-omsuRlear APS, R tHRdwALS UbblameHe aEsber

so to permt adjustment of individual penetration amounts of the sliding
pl ates 11 andiniXérmly tdpraadangpdritie ngidiat Wliofedtion OF ZAd iTO. |

Next, the other side of the TOW 2A receives the resistance
from the sliding plate 12. Accordingly, a shifting force in
10 the transporting direction is also applied to individual
continuous filaments stacked in thickness direction of the TOW
27, for further opening. Thus, the TOW 2A is further spread
to have awidthW. In the drawings, TOW opened to have the width
W is indicated at 2B. Hereinafter, for sake of clarity, the
15 TOW indicated at 2B is referred to as fibrous layer 2B.

In order to make opening by means of the sliding plates

w

11 and 12 effective, it is preferred to apply a tension to the
continuous filaments between the paired rolls 4a and 4b and
the paired rolls 5a and 5b. The peripheral speeds of the paired

20 rolls 4a and 4b and the peripheral speeds of the paired rolls
5a and 5b may be the same. However, for appropriately applying
tension, it is preferred to make the peripheral speeds of the
paired rolls 5a and 5b higher than the peripheral speeds of
the paired rolls 4a and 4b.

25 It is preferred that the sliding plates 11 and 12 are



the overl apping anobunt O of the sliding plates 11 and 12) and 5 also permt
adj ustrment of individual tilt angles 0 of the sliding plates 11 ZRdACI2200kn
t he openi ng nmet hod and opening apparatus using the sliding plates 11 and
12, it beconmes possible to adapt to variation of material and fineness of
continuous filanment, basis weight of the 2A and so forth 10 only by

adj usting the penetration anounts (overrag%yig anount 0) and/or the tilt
angles 0 of the sliding plates 11 and 12. By effecting adjustnment from
tine to time,soomeonted quala tiyot ofhdhe epepedtfinhr aesnbeayeso 2Boc perhd thade
stable. Wiile the adjusting operation can be perfornmed manually, 15 it is

al so possi bl ead-pustianBtid €alddididivst ddirtenalomn anmuntdmdntcheard ildigidg i 1t
angles 0 of the sliding plates 11 and 12 as in the enbodi nent shown in

Figs. 1 and E%léfbé gq P9 fRpS ﬁip%ahﬁggﬁ%ng]paa&po%’tﬂé@%m (Stl?ﬁé ,

achi eve automatic adjustnent, detecting ans 15°for detecting 2

wi dth Wof t i s . layer f. the ened .canti nuous filanents is
bt ovi ded bet viakh Vi ey pBErBtsd"Gn dED S50 BYRSRe 1 TRE Tl B0 ng
means 15 includes a pair of CCD caneras 16 for confronting two_ side edges
of the fiBroudlsQyRerDHE apdiustmenbaekgisdiyignate titt) gomles £ efpsdiee
side of the caneras 2-7 OCT 2004 - 15 16 relative to the fibrous |ayer 2B
for confrontigspidieg fpleates 11 aner 12B.  Hh niciee tdigeciony imettiesd fandapeing nay e
white or sem -transparent, the background plate 17 may be provided a
apparatus using the sliding plates 11 and 12, it becomes
possible to adapt to variation of material and fineness of
continuous filament, basis weight of the TOW 2A and so forth
10 only by adjusting the penetration amounts (overlapping amount

0) and/or the tilt angles O of the sliding plates 11 and 12.

By effecting adjustment from time to time, moreover, quality

of the opened fibrous layer 2B can be made stable.
While the adjusting operation can be performed manually,
15 it is also possible to automatically adjust the penetration

amounts and the tilt angles 8 of the sliding plates 11 and 12

as in the embodiment shown in Figs. 1 and 2.
In the embodiment shown in Figs. 1 and 2, in order to
achieve automatic adjustment, detecting means 15 for detecting
20 the width W of the fibrous layer 2B of the opened continuous
filaments is provided between the paired rolls 6a and 6b and
the roll 7.
The detecting means 15 includes a pair of CCD cameras
16 for confronting two side edges of the fibrous layer 2B and

25 a background plate 17 located at opposite side of the cameras



color of good contrast in color to the continuous filanments, 5 such

bl ack, ‘dark green and so forth. An inmage picked up by the canera 46 @%T 2004
processed by an image processing portion 21 to detect two side edges of
the fibrous |layer 2B as boundary lines. The position information of the
boundary lines detected by the inmge procrssing portion 10 21 is applied to
a control portion 22 which takes CPU as primary conponent. In the control
portion 22, the position information of the boundary |ines are conpared
with a prelinéaelhyisetto t hheshiddrbumllageaiB fior @ondatondi ngpt he fiibrous

cal culated. On the other hand, on supporting portions of the sliding 15

plates 11 andidyer aQBUSUSﬂnﬁBafﬁlé agbH8 i hlguacCi il fMent L 4areanph 240 Wi ch
can adjust a moving anpunt in horizontal direction and the tilt angles B

of the slidi ngp &t sa it 12n@ e RQUHE 1 13dids 3} b'égtp% % and

24b have steppi ng nDtors for varying penetratlon anDunt

bl ates 11 and.20,12,4 pgntt%g%pt”egﬂ?gat@t 5 THNRA, 91 S“ilge', 9

notors for varylng e ST p ates 1

correctlo val u cal at.ed the contro or 22 S applled to a
driver V\/m% %CIT'héP%/HT Gy arféa% nd 24b. The driver 23
operates the adjustlng means 24a 25 and 24b on the basis of the correction
val ue. 2.7 OCT 2004n jgagen pigked upnkyi Ehaofaserentt ih@rsnasnad Wvder of

the fibrous layer 2B after opening are prelimnarily predicted depending
upon nat eri alimage fpregessing pdrt igontdindousletect two side edges of the

\ fibrous layer 2B as boundary lines. The position information
| of the boundary lines detected by the image processing portion
10 21 is applied to a control portion 22 which takes CPU as primary
component. Inthecontrol portion 22, theposition information
of the boundary lines are compared with a preliminarily set

threshold value and a correction value is calculated.
On the other hand, on supporting portions of the sliding
15 plates 11 and 12, adjusting means (adjusting actuators) 24a
and 24b which can adjust a moving amount in horizontal direction

and the tilt angles O of the sliding plates 11 and 12, are

provided. The adjusting means 24a and 24b have stepping motors
for varying penetration amounts of the sliding plates 11 and
20 12 into the transporting path of the TOW 2A and stepping motors

for varying the tilt angles @ of the sliding plates 11 and 12.

The correction value calculated by the control portion
22 is applied to a driver 23 which controls the adjusting means
24a and 24b. The driver 23 operates the adjusting means 24a

25 and 24b on the basis of the correction value.



filaments and basis weight of the supplied TOWV2A, and 5 information
relating to the predicted optimal width is input to the control p(ﬂi’iﬂcﬁﬁ 2004
22. On'the basis of the input value, the threshold value is determ ned.
Wien the width Wof the fibrous |layer 2B after opening is smaller than the
predicted optimal wdth, adjustment by t 26 _adj usting neans 24a and 24b 10
Is perforned to make the overl appi ng anou 0 and/or the tilt angles O
greater. Conversely, when the width Wof the fibrous |ayer 2B after

openi ng i s greater Irharhd letomediict e josttnemt , whet bptddalstrienh by the
adjusting neans 24a and 24b is perfornmed to nake the overl appi ng anount O

and/ or the tifigroud £286 aﬂ@éfeépeﬁ%sznﬁeaf:@rgk@miﬁ\ﬂhamnycp&@bli&t@ant_
in response to material and fineness of the continuous filanents and basis

wei ght of thejetrRld TMN2Ana 081 ARl ARENIERGGRB e, PET ntly
and whereby quali tylo flgl()%ousal ayer 2B openedezo gec%?res&g{ g%ﬁchi%Iﬁgg,%

wh the TOW ' [ [ terjal basi [ . [K th

ovgpl apSi ng a%ur?felﬁhgﬂghe%%%%erhgaapgs 0 S'Fﬁgl g%ﬁ%ﬁ%bé%?gbgs%ﬂ' a§8d12
b matically . ad b I ' ting. ¥ t to th

cont ol Por it it BEELIRG B8 KnereredfoRen rtip et \Addf b, arut

process 2 7 OCT 2004 - 17 30 of .a surface |ayer of an absorhent article is

cont i nuous! y trtheh GERHOL BRERdO028he BB RP Tt &fs the [inpufevalue,

production process 30 of the surface |layer, a
the threshold value is determined. When the width W of the

fibrous layer 2B after opening is smaller than the predicted
optimal width, adjustment by the adjusting means 24a and 24b
10 is performed to make the overlapping amount O and/or the tilt

angles 0 greater. Conversely, when the width W of the fibrous

layer 2B after opening is greater than the predicted optimal
width, adjustment by the adjusting means 24a and 24b is

performed to make the overlapping amount O and/or the title

15 angles O smaller.

By performing automatic adjustment in response to
material and fineness of the continuous filaments and basis
weight of the supplied TOW 2A, optimal opening can be performed
constantly and whereby quality of fibrous layer 2B opened

20 becomes stable. Also, when the TOW 2A is varied in material,
basis weight or the like, the overlapping amount 0 and the tilt
angles of the sliding plates 11 and 12 can be automatically
adapted by only varying setting value input to the control
pertion 22.

25 In the embodiment shown in Fig. 1, a production process



i quid perneabl e, heat-fusible base 31 is transported through 5
transporting rolls 32, 33 and 34. The base 31 nay be a point bondeti? 0CT 2004
nan-woven f abric, a through-air bonded non-woven f abric, spun bonded
non-woven fabric, an air-laid non-woven fabric, span | aced non-woven f
abric or the like. In such case, use can 2e made of core-sheath type or

si de-by-si de type conjugated 10 f ibers't} ated to be hydrophilic, such as
those of PE/PP, PE/PET or PP/PP. In an alternative, as the base 31, it is
al so possi bl 80 tof assuaficémdywsmmed ah hbeorbphisdittichmtitetontiatbnsly

| am nate sheet of a f ilmand a non-woven fabric, or the |ike.

Furt her nore, ékféﬁﬁééiﬁdmﬁdﬁﬂﬂﬁjﬁﬁtﬂhéidﬁﬁﬁ%hgﬂﬁﬁﬁﬁééﬁ:1h0|e$ 15 by applying
vacuum pressure to nolten/sem -nolten resin on"a screen drum or a film

formed with hol es i Shangalddl st rodied ol Nspdi s UBKeabE0 10Gelsed

When t he non-woven I S used as ase 31, it 1s prefera

corrugated t o fave; Wl AKLes of eheat eg, a1 ONg 140 Lhangagriing, difeehign. , The
“Sover rapr Ty it THEYTE 5H|Hg

corrugated non-3 _ I'C ¢an beé eas contracted in
Suppl | ed 5t hriGARIF BHIG T TEAR GPhed St HER The JRENaRCt Ab TARPSA PRAE 25
el astic nenber 35 may be nmade of synthetic rubber or natural 2.7 0 C T 2004
- 18 rubber HRPrdegRInFweYaNfabtid/ny throygh-pirfnndediparwgveBfialir i ent
contracting f orce for the base 31 in the Y direction, when strain anount
i n stretchi ng dipuacbpodedsngn-ond v fiabric, an air-laid non-woven fabric,
’ a span laced non-woven fabric or the like. In such case, use
can be made of core-sheath type or side-by-side type conjugated
10 fibers treated to be hydrophilic, such as those of PE/PP, PE/PET
or PP/PP. Inanalternative, as the base 31, it is also possible
to use a film formed of thermoplastic synthetic resin, a
laminate sheet of a film and a non-woven fabric, or the like.
Furthermore, a foam film formed with a large number of holes
15 by applying vacuum pressure to molten/semi-molten resin on a
screen drum, or a film formed with holes by elongation strain
by hot needles may also be used.
When the non-woven fabric is used as the base 31, it is
preferably corrugated to have wrinkles repeated along
20 transporting direction. The corrugated non-woven fabric can
be easily contracted in the transporting direction (Y
direction).
On the other hand, the elastic members 35 are supplied

through another path other than the path of the base 31. Each

25 elastic member 35 may be made of synthetic rubber or natural



range of 5 to 50% preferred contractive tension of one elastic 5 nenber

35 isin arange of 1.86 to 7.64 nN. The elastic nenbers 35 are tran?pz)lﬂtCé"dmﬂ#
by the transporting rolls 36, 37, 38, 39 and 41. The peripheral speed of
the transporting roll 37 is hi gher than that of the paired transporting
rolls 36. The peripheral speed of the 10 %ansporti ng roll 38 is higher

than that of the transporting roll 37. "The peripheral speed of the
transporting roll 39 is higher than that of the transporting roll 38. The
peri pheral spegseof ahdetpieseddmeanspostiriggr ol sstdip s hFgheprokddinkat

of the transporting roll 39. Between the paired transporting 15 rolls 3 6

and the pair egtfBasHod bbﬂﬁré@thﬁ?‘lfo]ncé Pys tHdBaLE A3t 1 thEETREFec3I0al, e
given a tensile strain in range o to 50% Thereafter, the elastic

menbers 35 argndj xae@katﬂl téﬁﬁnlﬁ?é%rr?’%tfé% ﬁfa”'@ e heTe n@%ﬁ%ﬁ@%ﬂ

tensile strain i1s applied Here the|n|V|du el astic nber 35 in the

form of . stri ;}9‘1%&% %Eef fttr ! Qoér é%%da?gn{:r%ég?vgq:c OtoPneE)f ne e Fs%Ct I on

per pendi cul a ranspoftlng i'rectron 4’ conat

extend in paral |.el d are fixed to 1 a_hot malt adheswe or
the Iike. >Thd"§™y % ISy 32§ad'tﬂ§1é#q%n ﬂe'réj%&“‘br ocess | is 25

w dened (spread in the wdth di rectlon) by a vmdenl ng guide 2 7 OC T 2004
- 19 42 to have a (¥ ordhasihia neRabSibsefuendt§, byapaRophefledby the

transporting rolls 33, the fibrous |ayer 2B thus opened and w dened is
supplied to tieamipdecinorolhe Pasd7313 haviongndHd . The peripheral speed

of the transporting roll 37 is higher than that of the paired
transporting rolls 36. The peripheral speed of the
10 transporting roll 38 is higher than that of the transporting
roll 37. The peripheral speed of the transporting roll 39 is
higher than that of the transporting roll 38. The peripheral
speed of the paired transporting rolls 41 is higher than that
of the transporting roll 39. Between the paired transporting
15 rolls 36 and the paired transporting rolls 41, thus, the elastic
members 35 are given a tensile strain in range of 5 to 50%.
Thereafter, the elastic members 35 are fixed to the base 31
in a condition where the foregoing tensile strain is applied.
Here, the individual elastic member 35 in the form of string
20 or strip are spaced apart from each other in a direction
perpendicular to the transporting direction by a constant
interval to extend in parallel, and are fixed to the base 31

by a hot melt adhesive or the like.
The fibrous layer 2B opened in the opening process 1 is

25 widened (spread in the width direction) by a widening guide



el astic nenbers 35 fixed on the back face thereof. 5 Between the pgjred
transporting rolls 33 and the paired transporting rolls 34, the s a7cQCch2004
the fibrous layer 2B, the base 31 and the elastic nmenbers 35 is cl anped
between welding rolls 44 and 45, one of which is provided with enboss for
formng fixing lines 52 of a pattern show in Fig. 7. After passing 10
through the welding rolls 44 and 45, the ffbrous layer 2B is partially
fixed to the base 31 at the fixing lines 52 as shown in Fig. 7. At this
time, the fixhdgodtaved ai anli€armsbalkdnessni Sulsssjuer(il f hédyd adies padakdsi de
of the paired transporting rolls 15 34, stretching force on the elastic

nenbers 35 i str@laRseding hesl1P3 ¥ agld & isddusaatdyra o ¢duel opefeal asld ¢
menbers 35, the base 31 is uniformy contracted in the Y direction to nake

a distance bepikaledisAceipilied 78 LhBESuP2aSBBbE Sfnd Hhd<E M1 AvAHYE cRwTDer
of loop portions 51 fromthe fibrous layer 2B. 20 Thus, a surface layer 50

s produced. B g i iofh JA% Y IAKO] dDGaunTAGe Javer 0. gnd Fig. 8 is

a section of an absor artiicl'e "enpl oyi ng” the 'surface ayer” 50. The

fixing lipes 52 forjned b e wel di rolls 44 and 5 are fornmed at. a

constant Bitch in té%wf"%ﬁ: &P%ﬁ.re?ri/g?’éa’??/o%ngzgﬁ’&iszgg %‘b‘gé%hfei PALEEd t he

fixing lines 52 are arranged._in stag}gered manner between rows adjacent in
r

the X directigrpnemRyteing ¢0l1lgs34,8R%Itagk adnthacfibrovs tawen the

the Y direction
base 31 and the elastic members 35 is clamped between welding

rolls 44 and 45, one of which is provided with emboss for forming
fixing lines 52 of a pattern shown in Fig. 7. After passing
10 through the welding rolls 44 and 45, the fibrous layer 2B is
partially fixed to the base 31 at the fixing lines 52 as shown
in Fig. 7. At this time, the fixing method is heat seal or sonic
seal.
On the downstream side of the paired transporting rolls
15 34, stretching force on the elastic members 35 is released.
Then, by elastic contracting force of the elastic members 35,
the base 31 is uniformly contracted in the Y direction to make
a distance between adjacent fixing lines 52 smaller to form
a large number of loop portions 51 from the fibrous layer 2B.
20 Thus, a surface layer 50 is produced.
Fig. 7 1s a plan view of the surface layer 50, and Figq.
8 is a section of an absorbent article employing the surface
layer 50.
The fixing lines 52 formed by the welding rolls 44 and

25 45 are formed at a constant pitch in the Y direction. More



by elastic contracting force of the elastic nenbers 35, the 5 | oop portions
51 are formed respectively between adjacent fixing lines 52 to hav@7? 0CT 2004
relatively |arge bul kiness. Furthernore, the loop portions 51 can behave

i ndependently of each other. Fig. 6 shows a sanitary napkin 60 as one
exanple of the 10 absorbent article. @omn in Fig. 8, the sanitary
napkin 60 has a structure, in which a I|% id absorbing layer 62 is laid

on a liquid inperneabl e backing sheet 61 and a |iquid perneable surface
sheet 63 is |spetiotisraltlye [tHhgifd xabspribineg |52y airebAr ringesuihase agapeeds0
formed through the manufacturing 15 process set forth above is |ocated at

the center reagimen bdiiert st atl Qb@ﬂtofm&tlhéCb!"cﬂlﬂ@ﬁﬁd&iﬁ@ﬁ'éfrfe&@%eof
the sanitary napkin 60, for exanple. The surface sheet 63 and the base 31

are partiallyad 'é(%SW@OEOEOH%EECEQBESbfethé pide FUaGed By i rplribhe

| oop portions 51 are forne bet ween respectlve y adjacent f|X|ng l'i nes
52. The continpqus o angn;§ f0 the.lo
portions LIF}Pav reedom 1N cﬂ:f n@% c’%t ?’Biﬁ té‘%%% (%’l%rlgc on and%ﬁ’avgl?l
restoring ab| I NSt _pressure in coppression. diyec qrdi ngly,
he surf afe 1igrs BERLISRe PAET BER actrii 1o e bee L heBieanngddareny
reduce irritatjve feeling on the skin. On 2 7 OCT 2004_-21- the other hand,

menstrual bl dodEigM t helhg%ke 3hpl FRd P%V?herﬁééblvﬁéYtléﬁ§g§1 Pudkd ngedng

t he continuous filaments of the loop portions 51 to reach the base 31 to
be absor bed imlnu{@nmq;ﬁﬁ,dthe loop portions 51 can behave independently of

each other.

Fig. 6 shows a sanitary napkin 60 as one example of the
10 absorbent article. As shown in Fig. 8, the sanitary napkin 60
has a structure, in which a liguid absorbing layer 62 is laid
on a liquid impermeable backing sheet 61 and a 1liquid permeable
surface sheet 63 is laid over the liquid absorbing layer 62.
The surface layer 50 formed through the manufacturing
15 process set forth above is located at the center region or the
entire region of a liquid receiving surface of the sanitary
napkin 60, for example. The surface sheet 63 and the base 31

are partially fixed by a hot melt adhesive.
In the surface layer 50, the loop portions 51 are formed
20 Dbetween respectively adjacent fixing lines 52. The continuous
filaments of the fibrous layer 2B forming the loop portions
51 have freedom in the X direction and ¥ direction and have
. restoring ability against pressure in compression direction.
Accordingly, the surface layer 50 may flexibly conform to the

25 skin of a wearer to reduce irritative feeling on the skin. ©n



absorbing layer 62 through the base 31 and the surface sheet 5 63. Next,
Figs. 4 and 5 are explanatory illustrations showi ng other enbodi me@tysg etk W
t he present invention. In the opening process shown in Fig. 4, a pIuralltf?4
of sliding plates 11 and a plurality of sliding plates 12 are 10

provi ded. By providing the plurality of s iding plates 11 and the plurality
of sliding plates 12, which are opposed t© each other relative to the TOWVN
2A, opening of the TOW2A can be perforned nore effectively. In the

ermbodi ment s hdven oitheki lgand, e tridarloblobdyar tAB 1 ke epgildeddyotite 3bogi ng
plates 11 and 12 is transported by transporting rolls 71, 72, 73, 74, 75,

peripheral s s ShirgBwsr albhgheneaéoﬁ@mwaﬂmlﬁ&ﬁsﬂdf tefpRn 15%
upstreamside roll to apply a tension force on the fibrous |ayer ZB

Subsequent | yaﬁ,cmeldrewlo@of 9&58h'1§hé qlfaseq *ers Lé%@&fﬁé&'%% gl r{@ and

77, peripher speeds of which are [ower at the down streanrsr

the upst reamartpgldlr rg;tf%yser gt% EFS{} h EHS b%g%osuls Iaé/ ZB o a;‘%déﬁéie he

sliding plates rocesse y app
tension fprce, to further progress opening. 25 On the other hand in the
manuf act u |nda%Tocess 30 of 2 7 OCT 2004 -22- the surface Iayer shown in

Fig. 1, elastically contractive base 31 may be enp| oyed w thout using the
el astic menber 35, EHMFighe 42RePrRES \?@Plﬁ@&t‘3°§ﬁr4 et Hetens ghowandbe

used for the
other embodiments of the present invention.

£ In the opening process shown in Fig. 4, a plurality of
sliding plates 11 and a plurality of sliding plates 12 are
10 provided. By providing the plurality of sliding plates 11 and
the plurality of sliding plates 12, which are opposed to each
other relative to the TOW 2A, opening of the TOW 2A can be
performed more effectively.
In the embodiment shown in Fig. 5, the fibrous layer 2B
15 opened by the sliding plates 11 and 12 is transported by
transporting rolls 71, 72, 73, 74, 75, peripheral speeds of
which are higher at downstream side roll than the upstream side
roll to apply a tension force on the fibrous layer 2B.
Subsequently, the tension force is released by transporting
20 rolls 76 and 77, peripheral speeds of which are lower at the
down stream side roll than the upstream roll.
In this embodiment, the fibrous layer 2B opened by the
sliding plates 11 and 12 is further processed by applying and
releasing tension force, to further progress opening.

25 On the other hand, in the manufacturing process 30 of



base 31. In this case, after the fibrous layer 2B is fixed at 5 the fixing
lines 52 in Fig. 7, the base 31 is contracted by heat shrink for f&fMGig2084
the | oop portions 51. As set forth above, with the present invention, the
TOW of the continuous filanments can be effectively opened and quality of
the fibrous layer after opening becones s&gbl e. 10 Also, it becones

possible to easily adapt for variation of“Pasis weight of the TOW or
variation of material or fineness of the continuous filanents. For

manuf act ur i ngthdeuatfacebeayemshoanein Figh Bs elaatiicaly ynepkt factvivée Gasaray
has been taken, and the absorbent 15 article may be fornmed in various

structure and3roify @ ainpByefokit RS BNELing M1c2B3aEREBt manbes! 5, W in
manuf act uri ng process have been disclosed 1n commonly owned co-pendi ng U.

S. Patent  Appld GAld G ANd | %‘éaﬁ;A%QBEEMgABI{%gagg{é#g%gﬂfg%@th%\(m

W TH CONTI NUQUS™ FI'LAMENT "AND MANUFACTURI NG”PROCE al mng
priority bas apanes te lication,.No. 2000-265467 nd al.so in
comonl y omg%géggﬁﬁenglgngh? @gﬁ3a§§%terA§% ifgla 1o g‘r?tyietrl 2§ J‘%ﬁdﬁéﬁﬂ%
ARTI CLE HAVI FI S LAYER SURFACE" (cl aimng prijority based on
Japanese Pat elﬁe AﬁSSrJIb%t'H}F ; Zldb@l?‘o'547'6)t%eﬂli’é‘gsf‘5 3 d& GoptEagtethby
above-identified commpnly owned co-pending 270CT2004 -23- U. S. Patent

Appl i cati ons BRI HFERRIHK | fRo iyt Wie rlgen adions Bdugh the present

i nvention has been illustrated and described with respect to exenplary
enbodi nent t hereof Ag tset forth above, with the present invention, the TOW

of the continuous filaments can be effectively opened and

quality of the fibrous layer after opening becomes stable.

10 Also, it becomes possible to easily adapt for variation of basis

weight of the TOW or variation of material or fineness of the
continuous filaments.

For manufacturing the absorbent article, such as

sanitary napkin, various way has been taken, and the absorbent

15 article may be formed in various structure and configuration.

For instance, the absorbent articles and manufacturing process

have been disclosed in commonly owned co-pending U. S. Patent

Application entitled "ABSORBENT ARTICLE EMPLOYING SURFACE

LAYER WITH CONTINUOUS FILAMENT AND MANUFACTURING PROCESS

20 THEREOF" (claiming priority based on Japanese Patent

Application No. 2000-265467) and also in commonly owned

co-pending U. S. Patent Application entitled "ABSORBENT

ARTICLE HAVING FIBROUS LAYER ON SURFACE" (claiming priority

based on Japanese Patent Application No. 2000-265476). The

25 disclosure of the above-identified commonly owned co-pending



shoul d be understood by those skilled in the art that the 5 foregoi pg @pdl 5,
various other changes, om ssion and additions nay be nmade therein and
thereto, wi thout departing fromthe spirit and scope of the present

i nvention. Therefore, the present invention should not be understood as
limted to the specific enbodi nrent set oyt above but to include all
possi bl e 10 enbodi nents whi ch can be enbotifed within a scope enconpassed
and equi val ent thereof with respect to the feature set out in the appended
clains. -24 SH BEFatcehtlaApPRi2804oRAs Ar@le?80d 1MH&EpbT aCledl BEDRelESrehceAn
openi ng net hod for continuous filanents, conprising the steps of:
transporting cri nped tHaudl theaptedéne Hvdlidy hak bebh Si1msavh@RPhngng a
resi stance on at | east one side of said tow by slidingly contacting a
plurality of i i i i pPasiL, t ids
rolls, wher eb@ééc%n{t%fggﬂ%&?fl %s%t%%%gi?%aQ%%§%§§§ gﬁ?gg??énl&
said tow are ed .10 t i LN, a anspaQrt.i i.ectlon_ g i W to
open said td%ﬁgﬁl t%gs%ﬁgggéé%? %gn%lﬁﬁgu§ Jiqgﬁgﬁ?é F$Fa?¥ t?ﬁﬂgi%§F
direction.of said tow, wherein each side of said towis slidingly cqontacted
by at |eaSt RS AR S SRS, %E5ch OBSFIRNG Body additions

adj ustabl e may be made therein and thereto, without departing from the

spirit and scope of the present invention. Therefore, the

{ E present invention should not be understood as limited to the
specific embodiment set out above but to include all possible

10 embodiments which can be embodied within a scope encompassed

and equivalent thereof with respect to the feature set out in

the appended claims.
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15 about a tilt angle relative to a line perpendicular to ARNSPALENRY n
path of said tow and a penetration anmount into the transpj%é?hgigg%hhggorh-ET
saird tow. 2. The opening nethod for continuous filanments as s f rkh @ﬁo

in claiml, further conprising the step of: detecting a w dth %of gﬁ eg
continuous filaments after slidingly contactingw th said sliding kpgiges, g
and automatically adjusting said tilt aﬁ@re and said penetration unt of
said sliding bodies based on a detected value. 25 -25 REPLACE | E, NT SHEET
2 1 APR 20047 &3 A90kmEh 1ide openi ng nethod for continuous filaments as
set forth in claiml1, wherein peripheral speeds of rolls |ocated at an

upstream si de. and s dpaSHCABNOACraL Sahdi Shodlng; PARNAL ® cdiiSnid oA -

4. The opening nethod for continuous filanents as set fort
wherein, a Eﬁgéé?léfﬁled at an upstream side and a downstream side of
said sliding body, peripheral speed of the roll located at the

e

downstream side is set higher than 1Q.th of the roll.located at t
upstream si de for%arfp“"‘iﬁ %%grawpeg&o%aﬂgﬁtesaé}sdo%&p%ﬁ' JeWP%er‘?]gﬁ?s. 5.
An openigg %gﬁ?ratus for continuous filanents, conprising:

applying a resistance on at least one side of said tow

by slidingly contacting a plurality of sliding bodies onto said

? tow at a position between said rolls, whereby continuous

filaments stacked in a thickness direction of said tow are caused

10 to shift in a transporting direction of said tow to open said

tow and to spread said continuous filaments in a latitudinal
direction of said tow, wherein

each side of said tow is slidingly contacted by at least

one of said sliding bodies, and each sliding body is adjustable

15 about a tilt angle relative to a line perpendicular to a

transporting path of said tow and a penetration amount into

the transporting path of said tow.

2. The opening method for continuous filaments as set forth
20 in claim 1, further comprising the step of:
detecting a width of spread continuous filaments after
slidinglycontactingwithsaidslidingbodies, andautomatically
adjusting said tilt angle and said penetration amount of said
sliding bodies based on a detected value.

25



15 a transporting roll group for transporting crinped to f dl.nuous
filaments; a plurality of sliding bodies arranged bet me#g@ﬁ\égg/&tN%ﬁHEET
transporting roll group so that each side of said towis Stigiﬁlﬁ
contacted by at |east one of said sliding bodies; 20 detecttn adBlif or
detecting a wdth of spread continuous filaments after slidingly
contacting with said sliding bodies; adR8sting means for adjustind @0fT|2004
angl e of each sliding body relative to a |line perpendicular to a
transporting path pf oﬁ@h‘inb%ﬁﬁ@d FoleBsht 8hh8hs AP NHets 88CHe6 A1t
body into 25 the tranSporting path of said tow, and -26 REPLACEVMENT SHEET
2 1 APR 1U, - YA T .CO S onkr i | | i ng
means for vlé} %lnag]%%’dwﬁ%%élglngkéghﬁg‘; ggi gggéﬁgtggt?%%igﬁlo%%g%?%eyaﬁ
sliding body_ based on .a, val det ect ed by sai.d detectin ans.. 5 6. The
openi ng appatSR G dlsh i, B SoFPE R ket S14saE STi7 (L {HT Hog are
wherein said rolls located at an upstream side and a downstream si de of
said slidi ng‘-c!ﬁ)‘b'i/l%ﬁ driven to rotate at an identical peripheral speed.
10 7. The opening apparatus for continuous filanments as set forth in claim
5, wherePn, anong rolls |ocated at an upstream side and a downstream side
of said sliding body and driven to rotate, a peripheral speed of the roll
| ocat ed at the doviis: ppeming methed skir hbghénubhant i hmtents @lseseblflodtdrat ed
at the upstream

in claim 1, wherein, among rolls located at an upstream side

£ “} and a downstream side of said sliding body, a peripheral speed
of the roll located at the downstream side is set higher than
10 thatof theroll located at theupstreamside for applyingtension

force on said tow between the rolls.

5. An opening apparatus for continucus filaments,
comprising:
15 a transporting roll group for transporting crimped tow

of continuous filaments;

o

NET
A7

a plurality of sliding bodies arranged between rolls of
said transporting roll group so that each side of said tow is
slidingly contacted by at least one of said sliding bodies;

20 detectingmeans for detectingawidthof spread continuous
filaments after slidingly contacting with said sliding bodies;
adjusting means for adjustinga tilt angle of each sliding

body relative to a line perpendicular to a transporting path

of said tow and a penetration amount of each sliding body into

25 the transporting path of said tow; and
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control means for controlling said adjusting means for
varying said tilt angle and said penetration amount of each

sliding body based on a value detected by said detecting means.

6. The opening apparatus for continuous filaments as set
forth in claim 5, wherein said rolls located at an upstream
side and a downstream side of said sliding body are driven to

rotate at an identical peripheral speed.

7. The opening apparatus for continuous filaments as set
forth in claim 5, wherein, among rolls located at an upstream
side and a downstream side of said sliding body and driven to
rotate, a peripheral speed of the roll located at the downstream
side is set higher than that of the roll located at the upstream

side.
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