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(57) Abstract: There is disclosed a heat-sealing method including: feeding a fusible fiber sheet (12) into the clearance between a
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rolls (1, 5) rotating is compressed by the insulator (4) to discharge its intemnal air and is ithen heated and pressed by the sealing ridges
(2, 6) so that it is heat-sealed.
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ning oJeach seguGmissue ojthe PO Gazepe. 2 5 JUN 2004 WO 01153586
PCT/-JP01/ 00162 1 DESCRI PTI ON . HEAT- SEAhI NG METHOD AND APPARATUS igﬁ hﬁ@ﬁng
SHEETS BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present”™"

AR 7 Y T LT TN

of a nonwoven fabric and a fiber web, a conposite of a filmand a fiber

web, apwemm@OSite of a film a nonwoven f%&g%w@;@gﬁgﬁgm ﬁ?,},};}ﬁ |I£ke

i nto a—prebiRkeamiaedcygbt er n. DESCRI PTI Qike®hres biiEodk? a BOeS

a nonwoven fabric, a fiber web or the Inhe_muynbanpaémeWbyG&u&e and used
as a cl eaning sheet I n Unexam ned Published Japanese Patent Application
No. 11 235301, for exanple, there is disclosed a cleaning sheet which is
manuf actured by heat-sealing a fiber sheet, as prepared by overl apping a >
fiber web of long fibers opened from TONon a nonwoven fabric, partially
and by slitting the nonwoven fabric and the fiber web in the regi on between
fused lines fornmed by heat-sealing. In this cleaning sheet, the fiber web :
can sweep dust easily with brush-shaped portions, each of which is |ocated
bet ween one fused |line and one slit, and the fiber web is effective to trap
the dust or relatively |arge pieces of trash with remaining portions, each
of which is |ocated between two fused |ines while having no slit

t her ebet ween. iii",j ?rl~"y WD 01/53586 PCf/JPA /OO 62 2 The heat-sealing
met hod of the prior art for partially fusing a relatively bulky fiber sheet
such as a lam nate of the nonwoven fabric and the ~iber web is performed by
using rolls, as shown in Fig. 7. In the heat-sealing nethod shown in Fig.

7, a pair of rolls 31 and 32 are provided integrally with sealing ridges
31a and 32a of a predeterm ned pattern on their respective outer
circunferences. These rolls 31 and 32 are heated to a tenperature higher
than the nelting point of the fibers conposing a fiber sheet 10 and are
rotated in the directions of arrows. The fiber sheet 10 is prepared by

| am nating a fiber web



12 of long fibers opened from TOWNon a base material sheet 11 of a nonwoven
" fabric and/or a film The fibers formng the base material sheet ngar,y‘qIMtgfﬁ%
fiber web 12 contain fusible fibers such as those of PET, PE or PP. YA th

fiber s ' is fed into the clearance between 'the rot g I s 31 and
32, the“:r‘%‘lsa l({,‘Sr%g)ggheet is partially pressed and heated bet V\gglrl;ﬂtg%lé&g%al i ng

ri dges 3la and 32a of the rotating][rolls 31 and 32 so that the fusible
fibers are fused to formfused portions 13. These fused portions 13 are
formed into a pattern identical to the pattern of the sealing ridges 3la

and 32a. The heat-sealing nethedopsppgofyhe rolls 31 and 32, as shown in
Fig. 7, can performthe hi gh-speelgf’%r'eat ment when it y nrn~, Z5 J~; |

~~~_ WD 01/ 535 0 i ,]%)lés I nwoven fabric
or the |iEEAEU§g@IEgg%§%’/g %ﬁfﬁé’t&’% as%ﬁpoor %;gld%he ficiency for a
rel atwely bul ky sheet he .fiLber. == including the fiber web 12
opened from TOW and |%§eé§%$€ﬂbt8¥‘o&€§r?%¥ﬁ$#ﬁéﬁhl gh- speed treat nent.
Speci fi cal IéE the fibers, as opened fromTOW are in a crinped state so

r

that FBELP| 8&r TRELINYENTION | ow density and a hi gh vol ume of voids. When

this bulky fiber sheet 10 is fed into the cl earance bzt.ween gﬂe rolls 31
and 32 so tHae P¥esent Rt iR Rehtteh 12 PRGrFE8EIN91ECEAAY32a, the

presence of the air in the voids in the fiber sheet 10 deteri i{{at es the
t her rahdooheattseplingrapprr2tne fognbesing asfibpyshert PEA BRLKY bers t ake
atime to be heated to a tenperature higher than their nelting, point.
Bef or aohiwevenbtabsheeta fdber wehpl arompositeped, a aenyeyap FAPFAE. 7, by the
sealing ridges 3la and 32a, nore specifically, the heated air in the fiber
sheet ahQ & [flibgna: oeeb t oa deompositeeofha diflingjandyaffibatavwehRg Bhe fusible
fibers to the nelting point or higher. In order to fuse the fusible fibers
to fosnpe iftesed pditimns hénwolenefabeic tdrel spEébevfweb: a1t dheof the
rolls 31 and 32 has to be set at a low level so that the high-speed
treat MEMe Gaol heretdrerninel deatterrel i minate this defect, it is
conceivable to raise the tenperature of the rolls 31 and 32 and to set the

DESCRIPTION OF THE PRIOR ART

A fiber sheet of a nonwoven fabric, a fiber web or the

like may be partially fused and used as a cleaning sheet. In

Unexamined Published Japanese Patent Application No. 11-

235301, for example, there is disclosed a c_leaning sheet which

is manufactured by heat-sealing a fiber sheet, as prepared by

overlapping a fiber web of long fibers opened from TOW on a

nonwoven fabric, partially and by slitting the nonwoven fabric

and the fiber web in the region between fused lines formed by

heat-sealing. In this cleaning sheet, the fiber web can sweep

dust easily with brush-shaped portioms, each of which is

located between one fused line and one slit, and the fiber web

is effective to trap the dust or relatively large pieces of

trash with remaining portions, each of which is located between

two fused lines while having no slit therebetween.



pressing forces of the rolls 31 and 32. Wth these settings,

2 511~

Z004 WD 01/53586 4 PCT/JPOL/ OOl 62 however, when the fiber sheet 205i8)N 200
heat'SGQ%fggQ%séhe sealing ridges 3la and 32a, the fusible fibers
|

fused por

are

def ecti ve.

Fi g.

the sealing 4

in the

3 especially on the sealing surface side @cEdPupedspout or

cut by the pressure so that the fused portions 13 easily becone

In the heat-sealing meth@dl using' the rolls 31 and 32 shown in

7, on the other hand, the fiber sheet 10 is locally clanped between

are protruded fromthe two rolls 31

and 32. Wen %%gﬁé?gégegﬂgﬁg2ﬁﬁ%ﬂé§hﬁgr?h@n@r%@rcﬁiﬁeﬁQﬁnparﬁialtﬁses or

when
into
or of
10 or

the pattern of the_sealing ridges 3la and 32a is formed, for
20 080 £ £

exanpl e,

qtiypd¥qbulkye fibey shaet sunh fadher Isheiatatd 65 wi nkl ed

fset, as clanped by the sealing ridges 3la and 32a, or the fiber sheet |,

% PPBEPEeRhEAREL Peandathepsnberf vubh TO\perfommandsy ath

fused portions 13 may be unable to have a precise pattern. SUWA
| NVENTY @M Shea $ n§BawRoAnh &S gan 7obj ect to provide a heat-seal i ng method and

a heat-sealing apparatus for form ng fused portions at a high speed even in

that the
OF THE

a relativel yIbtkg Neabrseadéng feohbar stliectimfrildle 7, N\eydQn 46 o
provi de a heat-sealing nmethod and a heat-sealing apparatus for formng .

fused ¥oXs 31 andr2zi a:eepptbeiﬂed%’lﬁﬁeb%lfl:‘ybgfitﬁh%%?l?%%‘] %fos{}% of

different thicknesses or when the fused portions
01/ 5358k BnBG 23 Bl pobedtermined pattern on their respective outer

circumferences. These rolls 31 and 32 are heated to a
temperature higher than the melting point of the fibers
composing a fiber sheet 10 and are rotated in the directions
of arrows.

The fiber sheet 10 is prepared by laminating a fiber web
12 of long fibers opened from TOW on a base material sheet 11
of a nonwoven fabric and/or a film. The fibers forming the
base material sheet 11 and the fiber web 12 contain fusible
fibers such as those of PET, PE‘or PP.

As the fiber sheet 10 is fed into the clearance between
the rotating rolls 31 and 32, the fiber sheet is partially
pressed and heated between the sealing ridges 31a and 32a of
the rotaﬁing rolls 31 and 32 so that the fusible fibers are
fused to form fused portions 13. These fused portions 13 are
formed into a pattern identical to the pattern of the sealing
ridges 3la and 32a.

The heat-sealing method uéing the rolls 31 and 32, as

shown in Fig. 7, can perform the high-speed treatment when it

L



have a V-shaped or curved pattern, by preventing the fiber sheet from being
- wrinkled or offset and the fiber sheet and its fibers thensel ves Q(r]fpgn_pgalﬂg
meander ed. According to an aspect of the invention, there is provided a l

heat-‘se%&gg?g&t hod conprising: feeding a‘fusible fiber s@gj@@e{i%o t he

cl earance ween a pair of rolls, at |east one of which %g ri dges
of a predeterm ned pattern on its outer circunference; and heating and
pressing the fiber sheet with the sealing ridges, to formfused portions
corresponding to the pattern of the sealing ridges, in the fiber sheet,

wher ei gAfd Nilleat or1dds dhtPRY CohBosBHCEabBECOB Y NOWH GrANGR, of the

roll, as lacking the sealing Tidges, dis nade of a materia I ch has a

| OWer Al e NEHC et Vid Nt @nggrt%si@o:%{%g%ﬁé agdwhj ch can be

el astic y contracted by the pressure of theé efrein the fiber

sheet t e f | r tween.the rqQlls raotati |.S conpressed
by the ric()ar%"lsgiu‘T'“c'il'tezeglr}J %ﬁd{}@%}lﬁ%«%&g %i%ﬁeeeﬁﬁea&lge& a‘ﬁt?eists ﬁi@ﬁ)%w and
pressed,by t.he seali ridge oth it iS.heat-sealed. Wien the rolls are
r ot at e&%tﬁllb&f i"’r%’e?‘%e8ﬁe = h%ﬁoﬁ‘u?bv #pdets s‘ﬂ’e%f%c T or Ui RRF XY™ he

I nventiqn, .the fiber sheet is clanped by the insulator to expel the air
froth"g‘ef il'tftﬂ%"ssf%%‘?dt‘br‘?%ém%ﬁ'hi de, so that it is clanped by the sealing
ridges when the ajr is expelled to a considerable extent. At the 25 JU-~
7004 WO 011 55988 ¥ e vipdhe Fiderss 2gnPPRREA £Kem: TEWr 3Keeln & cl anped
by the seal i;}g ridges, therefore, the void volume in the fiber sheet is

r educe FIEMRGhIStHeS fafsiThat fireddbier wrb 1Pbbasshebewdengityiand heat ed

a high volume of voids. When this bulky fiber sheet 10 is fed
into the clearance between the rolls 31 and 32 so that it is
pressed between the sealing ridges 31la and 32a, the presence
of the air in the voids in the fiber sheet 10 deteriorates the
thermal conductivity in the fiber sheet 10 so that the fusible
fibers take a time to be heated to a temperature higher than
their melting point. Before the fiber sheet 10 is completely
clamped, as shown in Fig. 7, by the sealing ridges 31a and 32a,
more specifically, the heated air in the fiber sheet 10 will
go out to deteriorate the efficiency for heating the fusible
fibers to the melting point or higher.

In order to fuse the fusible fibers to form the fused
portions 13, therefore, the speed of rotation of the rolls 31 -
and 32 has to be set at a low level so that the high-speed
treatment cannot be made.

In order to eliminate this defect, it is conceivable to
raise the temperature of the rolls 31 and 32 and to set the

pressing forces of the rolls 31 and 32. With these settings,



by the heat of the sealing ridges. Therefore, the reliable .
can be ensured even if the rotating speed of the rolls is inc
raise tce feeding rate of the fiber sheet. On the other hand,

heat - seal i ng

reasge glgig pililn

Sl nc

bul ky fiWpI/EI8et, as formed of a fibrous layer, is clanpahwoibhficseal i N9

ridges after it was crushed by the insulators to sone extent,
fi ber sheet has the different thicknegses or if the fused por
V-shaped or curved pattern, the fiber sheet is neither winkl
nor nmeandered are the fiber sheet or the fibers thenselves, s
fused pdomesiey f wheddtbentf bher sheeediGdsphebtrbeal baobY 1 B
position. According to another aspect of the invention to be

even 1 f the
ti ons have the
ed or offset,
o that the

@aQuingof
enpl oyed in

t he af onddges Gried amehB2sgaliieg Awtidcs kRIS ii5 ml@/if@%@(fﬂggﬁtib%%al i ng

apparatus conprising a pair of rolls for heating and pressiiig

fiber sheeespeclialbyf oactheaséa Dty WurrFEASES Friee ety Rak SLP
| east one of the paired rolls is provided with sealing ridges

a fusible

oagiei n at

on Its outer

ci rcunf ep@nee ¢ Jrgiuye i . e ined pattern
and with an ?nsul allj;or ' co%ﬁ?&éémgﬁlgﬁﬁggﬁé&ﬂ%hg%%%%ﬂslg%%cﬁ’ﬂ‘%

and whegeifddigrd hsul ator is made of a material which has a |
conductivity than that of the sealing ridges 2 5 JuU ~l 2004

ridges;
ower thermal
WD 01/ 53586 7

The Tolls. 1 n therpaRer L SR bie Hetod S d R EB 0Bt T Cp Bhamuc . Cne

orls an B80T oh W B RGN, DhE cHbERbSeRri 10 ARud

ressure of the
€salimr eover,
ressure of

t he insyl r. pr.ef erabl as a thickness, when exposed to the ,
the rol ?%%‘g’.er‘?g %‘If'g‘g%%ﬁ?/t a?e?ﬂlﬂg Stoes Q%ngf‘ﬁe ¥4 gvkieh awe seal ing

ri dges. BRI EF | PTI OF THE. DRAWNGS Fig. 1 is a perspec
porti onpé'f‘)tg“ﬁlgais &X F%

accordiqg ho one enbodi nent. of the invention; Fig. 2 is a sec
showi ng *Ch82feBPr&dons,gindifderemtritdicknessps Dy wvhensshe o
showi ng a heat - seal i ng net hod '

tive view of a

L¥Rarotds fdrardeddit i fihen Hdw fidw shemtt hod

tional view
adlkernew

of the sealing ridges 3la and 32a is formed, for example, into

a V-shape or a curved shape, therefore, the fiber sheet 10 is

wrinkled or offset, as clamped by the sealing ridges 3
32a, or the fiber sheet 10 or its fibers themselves, as
from TOW, are meandered so that the fused portions 13

unable to have a precise pattern.

SUMMARY OF THE INVENTION
The invention has an object to provide a heat-s

method and a heat-sealing apparatus for forming fused po

la and
opened

may be

ealing

rtions

at a high speed even in a relatively bulky fiber sheet.

Another object of the invention is to provide a

heat-sealing method and a heat-sealing apparatus for f
fused lines in a precise pattern, when the fiber she

portions of different thicknesses or when the fused po

orming
et has

rtions

+

+



according to another enbodinent; Fig. 4 is an enlarged sectional view of a
pattern roll; Fig. 5is a top plan view of a cleaning sheet fusedZtﬁ/ Jihe 2004
heat - seal i ng nethod of the invention; Fig. 6 is a sectional view taken
along |iw®ddlsasseVl of Fig. 4; and Fig. 7.is a sectional Vigw,showhes a
heat - seal i ng nmethod of the prior art. 2 5 JU~~ 2004 WO 01/53586

PCT/ JP01/ 00162 8 PREFERRED EMBODI MENBS OF THE I NVENTION Fig. 1 is a
perspective view of a heat-sealing apparatus for executing a heat-sealing
met hod according to one enbodi nent of the invention; Fig. 2 is a sectional

vi ew shawaiver ¥-shepedfof onrived patseer ppblyi preventankither rsheeisnaett he
heat - seal i ng apparatus of Fig. 1; and Fig. 3 is a sectional view show ng

anot her fewhdsk ey wrdinkies beaifRaal hng tRd Fabeanghbbe 1P+ §S8HRS
. apparatus. In Fig. 1, there are shown a pair of rolls 1 and 3. These two

rells 1lthess2lees Tadt WeihdBicddardmf eri al having a high thermal
conductivity such as steel or an alloy. O these, one is the pattern roll 1

whi ch is integeabhuibgovislednni ddpseal kg9 héger@‘?emdr#,s PHERL i

circunference. These sealing ridges 2 are torned circunterentrally in a

Chape oPtaiien FPEREREed BRBURSERS ComRRLERE,, PRCATS SRl | 77

shape of letter "V', the cres are for e., in
t he diregGti fs t at ' ' of the ttern roll. 1. As shown
n Fi g, neetef el ehd Aedbhdld Bl malt PRinolak < b e wi th an
insulator. 4 at_ J ions, lacki.ng the_sealin idges 2. This insulator 4
is. made%o gén%ffdéélllgfé%fv%%g §d‘%e§1 et f‘ypﬁ:%aﬁ CIRPRE PROMKR O ty t han
t-hat of .tthe ?lzil:tterr:lL roll. 1, a heat ({ si st.ance lg;d an e] asti.ci tté,}b such as a
foamed ASHLER RIS BFERHRERISTs 0] MEAtadle, At Press 1AL o DibToat
resisting rybber, e.g., silicone rubper. 25 JU~i ~~~~ WO 01 /53586
PCT/JPOf%&?%GZwéttheg%?he?e???%e 89S 1 oftP 3fOorRe EUSEE RITLHFMG ence 3a
of which is a smooth cylindrical face, Alternatively, this anvil roll 3 is
repl ace&%f%??ﬁmlé}%tgdﬁhe BattergifnhheFealing rifdgespain b fidigr 5 of
Fig. 3is integrally provided with sealing ridges 6 on its outer
ci rcunf . These sealing ridges 6 have a pattern shape symetric to the
sealing ridges 2 forned on the outer circunference of the pattern roll 1.
The outer cir ¥Rer&idnan oinsRbapart dsn digiposmed stal sovprowhdeduticth t he
insulator 4 at its portions |acking the sealing ridges 6. A bulky fiber
sheet 1GFirsumieranra eft thearell eiashdrakdingeshe Beapangeridges} ahdind t he
anvil roll 3 or between the pattern roll 1 and the pattern roll S. The
bul ky fillsemagieceotf a0matepiepawbichyhaan riatweny théimel ouaiduct drety a
nonwoven fabric 11.

than that of the sealing ridges and which can be elastically

contracted by the pressure of the rolls; and

wherein the fiber sheet to be fed into the clearance
between the rolls rotating is compressed by the insulator to
discharge its internal air and is then heated and pressed by
the sealing ridges so that it is heat-sealed.

When the rolls are rotated and fed inbetween with a bulky
fiber sheet, according to the invention, the fiber sheet is
clamped by the insulator to expel the air from the fiber sheet
to the outside, so that it is clamped by the sealing ridges

when the air is expelled to a considerable extent. At the



e

The nonwoven fabric 11 for a base material sheet is exenplified by BptjnF
bond, thermal bond or spun |ace nonwoven fabric and contains fusibf® £be?804
such as those of PET, PE or PP, or their conposite fibers. Alternatively,

f he noM@®UE§%abric 11 may be replaced by a fusible fil nPGTIPEMOIRE or PP,

or a lam nate of the nonwoven fabric 11 and the filmmy be enpl oyed as the
base material sheet. The fiber web &2 is a layer of either long fibers
opened from TOWor fibers torn froma film as called the "split yarns"

and these fibers extend.yminly in_the feed direction (t~) of = 2 5 JU ~!
2~gat NGRS ?g‘epg*ggﬁﬁ%ﬁﬁé-f FFI@I“PiBSePYs‘h‘é%tSEP&lm%éflﬁgl%rr web 12

al so 3ﬁ?tai s the fusible fibers such as those of PET, PE or PP, or their
conpoditeF §i s 5. thfieVe 1BeYoLpie: inothgsfabeswshessi i weduoesspect to the

" METSUKE" %ggsks weight) and i s bulky. Especially the long fibers, a.s ‘
openedMrtobeofEsdbd e fikess. ionthedl Beer rsieet andewiplily heatedar e not
generally crinped but could be crinped for use. The fiber web 12 made of

t hose byattdyg diept LHuthky semadling nidgege vohdreSbuee. thAe teq ikibier sheet 10.
is fed into the clearance between the rolls rotating in the directions a

and ( heat-seakingneah did kasuretverent hé theutet 8t idg Gipéde gpichern rol | 1
and the outer circunference 3a of the anvil roll 3 (as shown in Fig. 2) or

bet weemliseis st reased tof ralieenaid Eeedigld ratansk the # Nsel ahetd of the
pattern roll 5 (as shown in Fig. 3) so that it is vertically crushed.

Therefore, hetRerotRet eardd beinsboeke Hulisy $ise) ﬂ@gg?eég&gﬁ\%ﬁ{es ¢l anped

by the sealing ridges 2 or between the sealing ridges and n the

i . > ; g ( ol "
seal | RE &i 8§P80dsOl aybe,se8! éNgmpLdISy ﬁlf%é{%‘g‘i%dg{% :a[e uﬁrZ &Qt clanp the

fi ber sheet 10, the void volunme In the fiber s 0 i nprove

the ! G@isBlnsARAUGY IS Lrish IS EB ol bus L Ilie LUSEDLE Gibgus in the

nonwoven fabric 11 and the fiber we ate * time to a
| eTEeENAE 1Rieig, CHARIRRD Bl S s WS B S Bt R [0 el
o1 bRl ek aMoe o ekl B0, S8l St iitibnd 1 0o
wrinkled or offset, nor meandered are the fiber sheet or the
fibers themselves, so that the fused portions formed can have
a precise pattern without going ouf of position.
According to another aspect of the invention to be
employed in the aforementioned heat-sealing method, there is
provided a heat-sealing apparatus comprising a pair of rolls
for heating and pressing a fusible fiber sheet to form fused
portions of a predetermined pattern,
wherein at least one of the paired rolls is provided with
sealing ridges on its outer circumference for forming the fused
portions of the predetermined pattern and with an insulator )
covering the region other than the sealing ridges; and

wherein the insulator is made of a material which has

a lower thermal conductivity than that of the sealing ridges



On the other hand, it is unnecessary to raise the tenperature of the rolls
< nore than necessary and the pressure between the rolls nore than ZSECﬂzﬁa%@nh
As a result, the fused portions 13 can be stably formed in the fiber eet
10 so t used portions 13 are hardly nmade defectiv t fusing or
press-c[}?{’iﬂf{gs%gé the fusible fibers on the seal surface. %&#qlﬁ@ﬁ?used
portions 13 have the V-shaped patterp, as shown in Fig. 1, or a curved
pattern, and when the fiber sheet 10 has portions of different thicknesses,
on the other hand, the fiber sheet 10 is winkled or offset, or the fiber
sheet 1 r j s d ' ARande LT L ber. et is fed
by cl amga?ér?ld'ﬂr %ﬁfﬁagpggvﬁ%%%%ﬂgg%%%es, as'b hoa/% Q%é%‘%fg%’f ?Pgt he
pattern Sfi s are provided with the insulators 4 on their outer

Ci rcurrf]érenc'es, as shown in Figs. 2-and 3, however, the fiber sheet 10 is

cl anped, conpress and restrained b e.nsulators 4. and then.fed to the
seal i ng ridge nsdggﬁa?g??g'%sgélﬁg s%ggﬁszeapdThgﬁgfopgﬁgfﬁsaEFBSr sheet
10 is hardlﬁ wwinkI?F or offset, and_the Eib r meb_%ﬁ%is har dl y_neander ed
when f cAPPFRFBFer 09 PAGHITERY BFCERESPLZeaBor | OMCHASSRs GRGHAN i n Fig.
1, can be reliahly forned w thout ing out of paosition.. Fig. 4 shows the
pat t er nuRBKPesediR the pregguzg of 333\? g%@é! ek hPcRR AT IRt heRe
insulator 4 is preferred, while it is not receiving the pressure between
the rol kbe P@lﬁgte@falthe sealipg ppddenp M9EaTBer 12theTAsPalALOKG2 t o or
| arger than the height H of the sealing ridges 2 or 6. On the other hand,

t he upppreferablyf hese at khikkaesst whepr ekposed to bheepzgssuaesiofe as to
contract to the I:~cight Hor less of the sealing ridges while the

i nsul at the4rpilscbeingnpreseegr ceguad betoeemalien dhan the hedgbther hand,
if the thickness T is larger than the height T when not pressed between the
rolls, vhiethessealldmgd risigesaf erred to have such a nodul us of elasticity as
to contract, when pressed between the rolls, to a thickness T snaller than
the height H of the sealing ridges . Even if the thickness T of the
insulator 4 is smaller than the height H of the sealing ridges when not
pressed between the BRIEY, DESORISTION OFAITHES DRAWINGOUS problemif the
insulator 4 is so thick as can push the fiber sheet 10 to di scharge the
internal air.pbgreavals d RReraladt Dre beigweds t hepst-teuf erelt indlapa dth W of
the sealing ridges 2 or 6 and the thickness T()o? the fiber sheet 10 may be

set in khaifial owp?ar@&mﬂser-fo\&he@ﬂé&ﬁﬂr@er aSheehtldad iRl maithdde

cl earance between the rotating rolls, it receives the pressure of the

i nsul-at gbcAraQnghalo idre fddiiaimuid 48 ChenpesenPidgyance to discharge the
internal air, and then receives the clanping pressure of the sealing ridges

2 and 6. Fig. IS P4 P i S nj _ .

exenpl i fying Fﬁg'fi eirgsﬁeg'%%f\go\?\)\né(llc%s%ﬁ%ﬁ#ﬁgegﬂgo?ﬁ%ﬁl%q%r med by
the h - | t Jusi t he heat - i 2 5 JUG 2Q04 WD 01/ 53586
PG?’/JES&‘F%%%&%% rﬁ_(ﬁoq’um ng e heat-sealing Q

Fig. 3 is a sectional view showing a heat-sealing method
according to another embodiment;

Fig. 4 is an enlarged sectional view of a pattern roll;

Fig. 5 is a top plan view of a cleaning sheet fused by
the heat-sealing method of the invention;

Fig. 6 is a sectional view taken along line VI - VI of
Fig. 4; and

Fig. 7.is a sectional view showing a heat-sealing method

of the prior art.



13 apparatus shown in Fig::. 1 to 3, and Fig. 6 is a sectional vjew taken
along line VI - VI of Fig. 5. In this cleaning sheet 10A, as her ﬁndﬁﬂoﬁﬁm
described, the fiber web 12 of long fibers opened from ToWis | am nated
over tHROMMIIES9en fabric 11 (or a filmor a lamnate ofz#éiééﬁﬁagza
nonwoven fabric). The cl eaning sheet 10A is provided wth holding Sheets 15
and | 5.on the two side portions in tge wdthw se direction (CD). These
hol di ng sheets 15 and 15 are nade simlar to the nonwoven fabric 11. The
fiber web 12 is sandwi ched at its two side portions between the nonwoven
fabric 11 and the hol ding sheets 15 and 15, and the nonwoven fabric 11 and
the hol ding sheets 15 and 15 are adhered by a hot-nelt adhesive or fused

and joi nted. Thi SPREEHRRAD smmmwd#omﬁeﬂ«ﬁtﬁ-ﬁéﬁe fused portions 13
of the V-shaped pattern by the heat-sealing nmethod, as shown in Figs. 1 to

3, and at whirdy. heifenperepealivs vilyod 4 ook ek e, Lopare.hol nt ed.

Bet ween the fused portions 13 and 13, noreover, there ar Elits 14

uhi ch ave exegagedgnehabebehd s é/%%g?%%&%&l (d18lond'Lee8: 5o hese

.s. .
slits 14 are formed by cutting tHhrou fe onwo BB he fi ber

web 12qie0 h seQVerss t he, fjbers osing.the fiber web 12 are
napped,orfi fg ﬁ%ggggs}adﬁ}% Falc‘i'e?uljfg %nsgagggﬁpﬁﬂ Yﬁeﬂaﬁbﬁlf!&nﬁnaF?*g‘?PS, t he

fib ' ' 12 . L t _the fused porti 13 and
are 1 ofeaconiapt Fusedifodlilong i B FLbBRiehdst by suechsatonerhner om t he

2 5JU 01l 86 RPCT/JP01/00162 14 fused portion 13 to the slit 14
form a%éggﬁ%ag?etgiﬁtﬂ‘ti]dn.a - Pr AntSraptechiPhardn¥iew shewinger web

are fo |l the regions that are sandw ched between the f;:~ed portions.
13 andgﬁﬁghglri tgmg’ﬁ'.dlg‘r‘?ntthi 91| th& nheakesealdng t metiogshasdapeteporti ons
can vvige gff dyst or the like. In the remaining regions |lackin3 the slits
14, t hB®RATBEPH BRFILSn a bridge shape between the fused portions 13
and 13 adjoipning,in _the MD so that it can trap the dust or relatively large
pi eces of tr%’é‘h‘gb%t eekheke areahpwiHerpairinf poddenl amyent i Dhessoul d not
be limted to the heat-sealing of the aforenenti oned conposite fiber sheet
of thetHBrkRLER ¥ &md 2 arel maste tifbarmekdl bic Mot & leppined hoghhe

heat -sealing of only the fiber web or the nonwoven fabric, which is bul ky
and haShermal @endnepivityastahges sdietlv obruan, aELe). aD AR hdise,t HHAUIH .
nonwoven fabric. On the other hand, the fused portions 13 should not be

| i mi t edstthe patéemm nadisl Wviets hapnt @grahDWpridv fidh withbstatopyd al so be
practiced by dotted sealing enbosses. As has been descri bed herei hbefore,

accor drhdges Rheni ivenduber eyesukiierbubiy f@ﬁ@gesggggiggvﬂg %Fezl ar ge
voi d vol ume can be heat-sealed at a high speed by using the rolTs Even if

the fisece Soemedhasrponfeesntahidiyf fier anp1hbhgkn E%Spa%tb%n%h&f sed
portions have the V-shaped pattern or a curved shape, “the Tiber sheet can

be rel pabligthentineaal geebil ' 3 4 6, 12
PCT/JP%l/ 00162 flgd into the 3’8??3%(:%& e?ﬁggﬁ\étrﬁ% ?\ﬁ%&é%’%ﬁ%’?&?ﬂe fused :

ip(rzr t l ?ﬂ?;p%@%ﬁéﬁﬁ?@a%fh%‘lcﬂaéfe dﬂ@cté&%asxecf/(%qr&” iinngll]evmen used
direction a) of the rotating direction of the pattern roll 1.

As shown in Fig. 2, the outer circumference of the pattern
roll 1 is covered with an insulator 4 at its portions lacking

the sealing ridges 2. This insulator 4 is made of a material
having a sufficiently lower thermal conductivity than that of

the pattern roll 1, a heat resistance and an élasticity, such

as a foamed member made of a heat resisting resin, e.q.,

silicone, or heat resisting rubber, €.g., silicone rubber.



specification is taken to specify the presence of stated features,

" integers, steps or conponents but does not preclude the presence 20§ JUN 0}
additi on of one or nore other features, integers, steps, conmponents or
groups t Al t hough vari ous exenpl ary enbodi nents ha own and
descri beg?hﬁﬁfés%ﬁnventi onis not limted to the enbodi rrentié s;Fig"?\/\l/l‘%q).oﬁ'}i
Therefore, the scope of the inventiog is intended to be limted solely by
the scope of the clai-nms that follow REPLF, CEf Ji LNT ~~i EET 2 5 JUf ~I
2DOrr - 16 CLAIMS 1. A heat-sealing nethod conprising the steps of:
feeding a fusthéeothberishemd GenROsRA 10l atnensayrep &ppehhrapdnael ayer of
|l ong fibers opened fromtow into a cl earance between a pair of rolls, at

| east opg gk whieh hasaSedldoRdh CyddeRiralcad Raedeterm ned pattern on its
outer circunference; and heating and pressing said fiber sheet with said

sealing ridgegy cLPnkPlFLlys oth APBNYAAS L1 5CP0RRAING LpY IEpRAELERN Of Sai d

sealing ridges, In sald ber sheet erein an rns I'Sposed to

t [ f [ I Ki i.d |, i
i dges. “oha5E 28 ERBPCERTFES P s e Hdcker el A B Rt (v 1y
than th f i ' i hi ch b | asticagl | t ted b
a pr essapbearaEay WhrTE%el 15 GBHalehd o e’ & Pt ofEn
unexposed to %he Bressugﬁ of saig.roILs mhigh is Iarger than a hei ght of
sai d seSHFAYMFELGREE -andPGREr BEALHAENT188SFnPoPRRE 8| BAFLRZE 5BAREen sai d

rolls when rotati ng, tq_gﬁfi ber .,sheet s conpressed by said insulator to

di schar §EPEETLH FNalthf r S§AGPY thetIfRated TaRBePr eRedhy 9HtETseal i ng
ridges so that it is heat-sealed. 2. The_ heat-sealing nethod as set forth
in cl ai MICURRErEnFesaf e PAthG™ Fedlal t hiSsenAdRCEREEEEACED t he
pressure of said rolls being pressed, equal to or smaller than the height
of sai d°§e§h?n@aFF&§§sFOllePEACEJ-SPEPWVSﬂIEETWEtB Ibe-ipeslator74 3. The
heat -seal ing method as set forth in claim1, wherein the sealing ridges are
ci rcunf éﬁehgﬁappyta-ﬁ’ﬁ&né@@‘é{n% theedamaddmnadidarserfal , wherein the

i ndi vidual sealing ridges extend in a "V' shaped manner having crests
direct ed foxwarkbiykiynfabegt shaef did et i Hed oind hbeabttbead edAdighierseal i ng
apparatus conprising a pair of rolls for heating and pressing a fusible

fi ber shetweennpbs ghitfemn norioleanflathe @rarid axollaysroomfbdtonse:f ither s opened
fromtow to formfused portions of a predeterm ned pattern, wherein at

| east opatobrsardljpal rae ridie patsegmorodadsw tthedalllng fiklgeshert ts outer
circunference for formng said

10 is prepared by laminating a fiber web 12 over a nonwoven
fabric 11.

The nonwoven fabric 11 for a base material sheet is
exemplified by spun bond, thermal bond or spun lace nonwoven
fabric and contains fusible fibers such as those of PET, PE
or PP, or their composite fibers. Alternatively, the nonwoven
fabric 11 may be replaced by a fusible film of PET, PE or PP,
Vor a laminate of the nonwoven fabric 11 and the film may be
employed as the base material sheet.

The fiber web 12 is a layer of either long fibers opened
from TOW or fibers torn froma film, as called the "splityarns",

and these fibers extend mainly in the feed direction (MD) of



fused portions of the predeterm ned pattern and with an insul ator covgréﬁﬁ

the region other than said sealing ridges; and wherein said i nsul &t g
made of a material which has a | ower thermal conductivity than that of said
seal i ngVPi0%4§2B6and whi ch can be el astically contracted bypergsgasise of
said rolls, and said insulator has a thickness, when unexposed to the
pressure of said rolls, larger than }0 height of said sealing ridges. 5

The heat-sealing apparatus as set forth in claim4 , wherein said insulator
has a thickness, when exposed to the pressure of said rolls being pressed,
equal ftfibrE sBeethb- t thediilher wébskd alseatontalndgeise fusRBRIACEPIi ENT
SHEET 2 5 JU | 2004 -Is 6 . The heat-sealing apparatus as set forth in

cl ai m £ibegsesuch ahdhoss 0APRT ABEOIAPE, G chefieretipes i ¥e FibaRged at a
predeterm ned interval, wherein the individual sealing ridges extend in a
"V' shaped nmireeif ikma sheerted 0shak re toad dbpsRKMY thréspotatidgnd rection
of the roll
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W] calpaatbetween the sealing ridges 2 and 6. When th 1i i 7
WV] cal] caU] cal] ca] caU] cal] cal] cal] cal] ca] cal] caLI}] caiacseﬁj clanlﬂ (Iz-g{flgggU] cajca -
) 2=} SAgyerneh¥RsealliedUraalyedl 2ahf@ the sealing ridges 6 clamp the

fiber sheet 10, the void volume in the fiber sheet 10 is reduced
to improve the thermal conductivity in the sheet.

Thus, the fusible fibers in the nonwoven fabric 11 and
the fiber web 12 can be heated for a short time to a temperature
over a melting point so that fused portions 13 can be formed
shortly and reliably in the fiber sheet 10. Therefore, the

rotating speed of the rolls 1 and 3 or the rolls 1 and 5 can
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| p#10% i shegt 130 pasopgriions of different thicknesses, on the other

| p#10%& () - C 10%& ()-wC?! =10%& ()-!8\10%& ()-|'\10%e& ()-|
$10%' ()haido& g -fipav@&Eheeth 10} A8l wrindded( pri 9L6s@t() or) theyfdbey - C) 10%
& ()-C10% (& ()-PLO% () - ) aB4
10' P10%&sli¢et "L0=0&1OBE' £ )bed7 WD IR L3 -l PR mSamiedd ( Ji-f the0¥&beér- 2 aSE7
1 10@@ 10@@ 10@@ ' PYY0%@a' () - PYYA0YB8& ()-! Fvod0¥88& ()-& 1098& ()-Z 10
105Cvz[ <sinkdt §s10ed R LampihgokL Onlly. bptlREe4)ihgM ildges, as shown
in Fig. 7. If the pattern rolls are provided with the
insulators 4 on their cuter circumferences, as shown in Figs.
2 and 3, however, the fiber sheet 10 is clamped, compressed
and restrained by the insulators 4 and then fed to the sealing
ridges so that its feed is stabilized. Therefore, the fiber
sheet 10 is hardly wrinkled or offset,‘and the fiber web 12
is hardly meandered when fed.
Therefore, the pattern of the fused portions 13, as shown
in Fig. 1, can be reliably formed without going out of position.
Fig. 4 shows the pattern rolls 1 and 5 in an enlarged

scale. The thickness T of the insulator 4 is preferred, while

it is not receiving the pressure between the rolls, to be equal
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610% @¥ (esHHA8HCE¢AL ing MM P While the insulator 4 is receiving
the pressure between the rolls. On the other hand, if the
thickness T is larger than the height T when not pressed between
the rolls, the insulator 4 is preferred to have such a modulus
of elasticity as to contract, when pressed between the rolls,
to a thickness T smaller than the height H of the sealing ridges.
Even if the thickness T of the insulator 4 is smaller than the
height H of the sealing ridges when not pressed between the
rolls, however, it raises no serious problem if the insulator
4 is so thick as can push the fiber sheet 10 to discharge the
internal air.

Moreover, the relation between the circumferential width
Wof the sealing ridges 2 or 6 and the thickness T0 of the fiber
sheet 10 may be set in the following manner. When the fiber
sheet 10 is fed into the clearance between the rotating rolls,
it receives the pressure of the insulator 4 so that its fiber
layer is clamped in advance to discharge the internal air, and

then receives the clamping pressure of the sealing ridges 2

and 6.

Fig. 5 is a top plan view showing a ¢cleaning sheet 10Aa
exemplifying the fiber sheet 10 which has the fused portions

13 formed by the heat-sealing method using the heat-sealing
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EYNC  over the nonwoven fabric 11 (or a film or a laminate of a film
and a nenwoven fabric). The cleaning sheet 10A is provided
with holding sheets 15 and 15 on the two side portions in the
widthwise direction (CDP). These -holding sheets 15 and 15 are
made similar to the nonwoven fabric 11. The- fiber web 12 is
sandwiched at its two side portions between the nonwoven fabric
11 and the holding sheets 15 and 15, and the nonwoven fabric
11 and the holding sheets 15 and 15 are adhered by a hot-melt
adhesive or fused and jointed.

This cleaning sheet 10A is prox}ided with the fused

portions 13 of the V-shaped pattern by the heat-sealing method,
as shown in Figs. 1 to 3, and at which the nonwoven fabric 11
and the fiber web 12 are jointed. Between the fused portions
13 and 13, moreover, there are formed slits 14 which are
arranged parallel to the V-shape pattern at intervals. These
slits 14 are formed by cutting through the nonwoven fabric 11
and the fiber web 12 together. Moreover, the fibers composing
the fiber web 12 are napped, if necessary. As a result, in
a region 16 hatched in Fig. 5, the fibers forming the fiber

web 12 are clipped at the fused portions 13 and are released

at the slit 14. Therefore, the cut fibers extending from the
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fused portion 13 to the slit 14 form a brush-shaped portion.
Such brush-shaped portions of the fiber web are formed all the
regions that are sandwiched between the fused portions 13 and
the slits 14.

In this cleaning sheet 10A, the brush-shaped pértions
can wipe off dust or the like. Intheremainingregions lacking
the slits 14, 1;_he fiber layer extends in a bridge shape between
the fused portions 13 and 13 adjoining in the MD so that it
can trap the dust or relatively large pieces of trash between
the fibers.

Here, the present invention should not be limited to the
heat-sealing of the aforementioned composite fiber sheet of
the nonwoven fabric and the fiber web but could be applied to
the heat-sealing of only the fiber web or the nonwoven fabric,
which is bulky and has a low density but a large void volume,
such as an air-through nonwoven fabric. On‘ the other hand,
the fused portions 13 should not be limited to the continuous
line shape, as shown in Fig. 1, but could also be practiced
by dotted sealing embosses.

As has been described hereinbefore, according to the
invention, even the bulky fiber sheet having the large void
volume can be heat-sealed at a high speed by using the rolls.
Even if the fiber sheet has portions of different thicknesses

or if the fused portions have the V-shaped pattern or a curved

shape, the fiber sheet can be reliably heat-sealed while being
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R&f()'VVEQ&O%hto the clearance between the rolls so that the fused
portions can be formed without fail.

Here, 'comprises/comprising' when wused in —-this
specificétion is taken to specify the presence of stated
features, integers, steps or components'but does not preclude
the presence or addition of one or more other features, integers,
steps, components or groups thereof.

Although various exemplary embodiments have been shown
aﬁd described, the invention is not limited to the embodiments
shown. Therefore, the scope of the invention is intended to

be limited solely by the scope of the claims that follow.
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1. A heat-sealing method comprising the steps of:
feedingafusible fiber sheet composed of a nonwoven fabric
and a layer of long fibers opened from tow into a clearance
between a pair of rolls, at least one of which has sealing ridges
of a predetermined pattern on its outer circumference; and
heating and pressing said fiber sheet with said sealing ridges,
to form fused portions corresponding to the pattern of said
sealing ridges, in said fiber sheet,
wherein an insulator is disposed to cover the outer
circumference of said rolls, as lacking said sealing ridges,
and is made of a material which has a lower thermal conductivity
than that of said sealing ridges and which can be elastically
contracted by a pressure of said rolls, and said insulator has
a thickness, when unexposed to the pressure of said rolls , which
is larger than a height of said sealing ridges; and
wherein when fed into the clearance between said rolls
when rotating, the fiber sheet is compressed by said insulator

to discharge its internal air and is then heated and pressed

by said sealing ridges so that it is heat-sealed.

2. The heat-sealing method as set forth in claim 1, wherein
said insulator has a thickness, when exposed to the pressure
of said rolls being pressed, equal to or smaller than the height

of said sealing ridges.
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extend in a "V" shaped manner having crests directed forwardly

in a rotating direction of the roll.

4, A heat-sealing apparatus comprising a pair of rolls for
heating and pressing a fusible fiber sheet composed of a nonwoven
fabric and a layer of long fibers opened from tow to form fused
portions of a predetermined pattern,

wherein at least one of said paired rolls is provided
with sealing ridges on its outer circumference for forming said
fusedportions of the predeterminedpatternandwith an insulator
covering the region other than said sealing ridges; and

wherein said insulator is made of a material which has
a lower thermal conductivity than that of said sealing ridges
and which can be elastically contracted by a pressure of said
rolls, and said insulator has a thickness, when unexposed to
the pressure of said rolls, larger than a height of said sealing

ridges.

5. The heat-sealingapparatus as set forthinclaim4, wherein
said insulator has a thickness, when exposed to the pressure
of said rolls being pressed, equal to or smaller than the height

of said sealing ridges.
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predetermined interval, wherein the individual sealing ridges

e

extend in a "V" shaped manner having crests directed forwardly

in a rotating direction of the roll.



