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using a cutter roll (1) having cutting rovi ded Won its outer
ci r BB Ry alGBaRd an anvil roll (10) for 1€t a’é’é’"’%‘:ﬁﬁﬁé’“ Y&t ng bl ades;
f eeFER grspmShOTAppidN) (ot T8 @ik MeNAtAe Feshinae Det Ween the = tuner roll and the
anvEE r ol Bpranad TeimicalgCentae off GhilChann nCliret d Gaxkoyertr codbsardwineebbraviatvasrefrad /e Gaidt he
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pr egER ermred—wi-dth—(w—forred—at—an—O-i-ntervat—tmarot-—axis—dirrecttom.
The == (34 Title: HETHQD FOR RORMING (& LINESAN SHERT t he crests of the V-shape of the
cut B=ag bl ades forward of Ue taming direction thereby to advance cuts from
theEsEde of the nests of t hape so that cut |jnes corresponding to the
Wi dE& ze of the receivi nw y—he fnt er%&rgly formed in the sheet
al oEgEt he V-shape. 2 6 JUL 2004 WO 0% SCRI PTI ON

PCT@Ol/ 00163 METHOD FOR FORMaS (L NE --- SHEET
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54872 Al

(57) Abstract: There is disclosed a cut line forming method including: using a cutter rolf (1) having cutting blades (2) protruded
. onits outer circumference and an anvil roll (10) for receiving the cutiing blades; feeding a sheet (20) into the clearance between the
cutter roll and the anvil roll; and tuming the rolls individually to form cut lines (21) in the sheet. The cutting blades (2) of the cutter
roll (10} are formed into a shape of letter "V". The anvil roll has receiving faces (11) of a predetermined width (w) formed at an
interval in a roll axis direction. The cutter roll (1) is wrned o direct the crests of the V-shape of the cutting blades forward of the
tring direction thereby to advance cuts from the side of the crests of the V-shape so that cut lines correspondiag to the width size
of the receiving faces may be intermittently formed in the sheet along the V-shape.
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BACKGROUND COF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention .
relates to a cut line formng method for formng a plurality of cutglings 2004
*of a predetermned length in a sheet made of paper, a no ven fapric, a
film aYOMMEI2te of a nonwoven fabric and a film a con%ggm’@mﬁga
nonwoven fabric and a fibrous web, a conposite of a filmand a fibrous web,
"a conposite of a film a nonwoven fabtic and a fibrous web, or the like.
DESCRI PTION OF THE PRIOR ART In the general nethod for form ng the cut
lines of a predetermined length in those various sheets, both a cutter roll

having a plurality of cutting bl ﬁﬁg@R&?thw,ded int:ermttently on the outer
circunference for setting the length of the cut li.nes and an anvil roll

naving a recei Ving abgob Ok ok PoRMGGull 14RESOT Ryt or ci rourt er ence

“are used and fed at € clearance i nbetween wth t-he sheet and are.t hen

t-urned. During these tur]% &ﬁs egl HeP! gy cut between the cutting
glée sg ha%‘ 'tr?]]e W

bl ades and the receiving C I'nes having the sanme | ength
“as that of _the cuitin re formed in a plurality of portions of the
sheet . TﬁEEPBrﬂf"%hh &pﬁ%&q}g@ﬁsed herein is meant to indicate a-slit,
i.e., along narrow cut which pass thro he sheet. . 2 2004 wo
ovsasaz 2 PCT/3pB1P56EE8Y L1 B FﬁggES%m%ﬁ’ggneélh%dl %?gt %g!fﬁlllg roart,
however, the | ength of the edges gf. t he cutthnﬂ bl afles of t‘t!e cuttﬁr roll (
i e , PREhpAnker fosming & PEREALHLYSOL,GHndiRESi Af & PEPASTEXIAREH, ect i on)
is equalized to,the | ength of tg% cut lines _to be ‘-forf d.in th%. heet, and
the cutt ARRIbRadBsaaEbert, IS RARSTe A ECTHRVERe & rcPr Cdrér ence of
the cutter roll. Wth the edges thus bei n%@?ort,. t he individyal cutting

bl hdes aReCRERREAEE OF £hRCIWR¥PI,TahLig)and & fdlflsr # SOVPRE; eeﬁges and

to be fol ded or broken. . . .
a nonwoven fabric and a fibrous web, a composite of a £ilm and

]

a fibrous web, a composite of a film, a nonwoven fabric and
a fibrous web, oi: the like.
DESCRIPTION OF THE PRIOR ART
In the genéral method for forming the cut lines of a
predetermined length in those various sheets, both a cutter
roll having a plurality of cutting blades pfotruded
intermittently on the outer circumference for setting the
e length of ﬁhe cut lines and an anvil roll having a receiving
face for the cutting blades on the outer circumference are used
and fed at the clearance inbetween with the sheet and are then |
turned. During these turns, the sheet isbittenandcut between
the cutting blades and the receiving face so that the cut lines
having the same length as that of the cutting blades are formed
in a plurality of portions of the sheet. The term "cut line"
as used herein is meant to indicate a-slit, i.e., a long narrow

cut which pass through the sheet.



When intermttent cut lines, as.arrayed obliquely with respect to the M,
are to be fornmed in a bul ky sheet which is prepared by |aying a | ayer of
~long fibers opened from TOWNor a |ayer of split yarns over a base mét @Skl
sheet oWQOM®8Woven fabric, for exanple, to have a basi s raai/Iporombs 50 g/ n2 - .

or nore,

is applied to the layer of long fibersyor split yarns by the.cutting bl ades -

on the other hand, an offset force in a widthw se direction

extending obliquely with respect to the circunferential direction of
cutter roll: As aresult, there will arise a problemthat the fiber

is of fset he ,sheef .. As the cutte | the anvil roll tur ned
o form the cutlh s ouh itk tERERSERePOR o Ble Wi R PovpPetsc |
ti by, th i Vi . t, the ed f the cutti
rates arEn8ur PRREh,SEoPhe R0 ef -t T EL LG MEAddCos hROSHEVPE 1ol
is hit man§1ii mes_at trt‘u%e same_ . 26 JUL 2004 WD 01/54872 3 PCT/JPO /00163

portions ¥
darmaged or worn,

het Bt e |

(CD)

t he
| ayer

provi de a@¥b¥ UL EEF1PB) nif PR 11zRd st ntheshergth pf ckhescakabingst o
prevent the cutting bl ades from being worn, folded or broken, by making the

| ength ofteHe

the edges extending in the roll axis direction and/or in the roll
ci r cunf er@hcan dinte¥vadn pn bhgQuien citmunigrente af thienevttamoradi.obj ect
of the invention is to provide a cut line form ng nmet hod which nakes
hard for @hthftheeduescehed bedngpahent, fthe dedivigaalogutitd nghbbades
arranging the cut lines in a v-shaped array. Still another object of
i nvent i onare yeakensd &@ shatttheénareodiabd entorrl warclati thedabedgeso

el ongate the life tine of the edges of the cutting blades by shifting the

portions and to be folded or broken.

When intermittent cut lines, as arrayed obliquely with
respect to the MD, are to be formed in a bulky sheet which is
prepared_ by laying a layer of long fibers opened from TOW or
a layer of split ya'rns over a base material sheet of a nonwoven
fabric  for example, ‘to have a basis weight of 50 g/m’ or more,
on the other hand, an offset force in a widthwise direction
{(CD) is applied to the layer of long fibers or split y:‘;lrns by
the cutting blades extending obliquely with respect to the
circumferential direction of the cutter roll. As a result,

there will arise a problem that the fiber layer is offset over

" the sheet. -

As the cutter roll and the anvil roll are turned to form
the cut lines, on the other hand, one cutting blade is pressed
many fimes by the receiving face. As a result, the edges of
the cutting blades are seriously worn. Moreover, the

receiving face of the anvil roll is hit many times at the same

dpjedin khectheshg Pddde cutiting blades argearragagdt h of

it

t he

2004

piRgat tepgthof hhe, edges sntendtngsin@sEeddriously
SUMVARY OF. THE | NVENTI ON An object of the invention is to

i

L)



of the edges to abut against the receiving faces. According to a first ]
aspect of the invention, there is provided a cut line form ng nethod UL 2004
-conprising: using a cutter roll having cutting bl ades protruded ond§s

outer OVOOUMBEr ence and an anvil roll for receiving the REHIBONEVISE ades;
feeding _ a sheet into the cl earance between the cutter roll and the anvil
“roll; and turning the rolls individuadly to formcut lines in WO ovsas-~z

4 the sheet, 2 6 JUL 2004 PCT/JP01/ 00163 wherein the cutting bl ades of the
cutter roll are formed _ o into a shape of letter "V', and the anvil roll

- has recejvi faces . of a predetermned w f s gBn_ N at.in a
~roll axiBeY ié’n,t?ﬁ%g%én@t E)]_[’Hnd%%(:&}[@ﬂ[ gbgFo?Pg?ge?%%ﬁgabt %gglgr%%t t he

- crests o{ t he V:sh%.fe f the cutting bl ades forward of the turning

- directi o ¥heFeHPYH %ﬁ%%%e%u?g YP5R the side of the crests of the
V-shape so that cut lines corresponding to the width size of the receiving
faces may be intermttently fornmed in the sheet along the V-shape. In the

" invention, the length of the._edges of the“?( i bl ades of the cutter roll
(i.e., the length of the SHYMRRE\OELHTy b éN‘?‘Ie&ﬁ{)ll axi s direction and/ or

in the roll circunference direction) s npt reduced, .but the receiving
faces for rece®WitRjede hitthdglpYSYeson 5 nE?ieP’EBV?ﬂ%?eaam‘ﬁFE‘agt g?ﬁi ned

w dth size, so that the cut lines of the |ength corresponding to éhe wi dt h
si ze of Ehomingerut Adnesdd aapheets ovhich i enahd eshde PF?"%P@SE 8 and cut
by the cutting blades and the receiving faces. This nmakes it unnecessary to
shorten thttidgebladesnhiremtbeipgpvates Soldad: o¥ nerekehr nBY vRakéB9can be

| ess worn and can be prevented from'being folded or, broken. _In the
(ﬁ}/enti otthevirngtinefobhe gdass afrthe eudting htadgee( £ be th& #2BSRR a bul ky
sheet which is prepared by laying a_ layer of long fibers opened fromthe
TOWN or aleagth aof thpledges pxgendimpin tipprodlsmipdirsotiasoasd/or

in the roll circumference difection) larger than that of the
cut lines.

Another object of the invention is to provide a cut line
forming method which makes it hard for an offset force to act
on the fibrous layer on the sheet by arranging the cut lines
in a v-shaped array.

Still another object of the invention is to pro'vide a

) cut line forniing method which is enabled to elongate the life
time of the edges of the cutting blades by shifting the portions
of the edges to abut against the receiving faces.

According to a first aspect of the invention, there is
provided a cut line forming method comprising: using a cutter
roll having cutting blades protruded on its outer circumference
and an anvil roll for receiving the cutting blades; feeding
a sheet into the clearance between the cutter roll and the anvil

roll; and turning the rolls individually to form cut lines in



5 yarns over a base material of a nonwoven fabric or a filmto have a basis
wei ght of 50 g/m or nore and which is |iable to be dispersed in the basis
wei ght in the widthwi se direction, for exanple, the cut lines are ar? Byd4 LA
in thewdgw@sagred pattern, and the abutting portions betweereiuogdstti ng .
bl ades and the receiving faces are advanced fromthe crests to the skirts

of the V-shape. As the two rolls turn, therefore, substantially honogeneous -
forces act to the right and left in the wi dthw se direction (CD) upon the
sheet at the |layer of the long fibers or the layer of the split yarns

across the crests of the V-shape. As a result, no extrenely w dt hw se

of fset f&ec&MGEYs act on the layer of the long fibers or the like of .the
sheet so that the |ayer of the long fibers or the like_is hardly offset or

di spersed i n wherednktheegutting bladaged bhei@rties rodd anedorgded ades in .
the invention may be to have an acute angle or_ a rounded shape at the

crest. AatshewshapeFp§. letsterplBbveandthetgAyil igebhdid®drieFhieing he

skirts of the V-shape of one cutting blade and the crest of the V-shape of ,
anot her fastes of &latsietrermingd wildth dermecdomhorn lintervak A& aglallaxi s
direction. Wth the crest of the V-shape being given the acute angle and

| ai d on axis edmemtion, remdt he pressure on the cutting bl ades can be easily
made constant when the cutting bl ades abut agai nst the receiving faces.-
Accordi ng to shesedmnd thepeattelr rbdli nsehuroed thedirest thte &xrRdtsP0U4 WO
01/54872 PCT/JP01/00163 6 provided a cut line form ng nethod conpri sing:

usi ng a ofitther v-@Hagw\amg e icuttging delesies afomeecd omf | tise cuimring
circunference and an anvil roll for receiving the cutting bl ades; feeding a
sheet | miirddigicyl eneantsy et adeantkecuts tfromdle aidd bé theidresid ; and 7
turning the rolls individually to formcut lines in the sheet, wherein the
anvil rqjd thas v-eagipe i facas ot d iteyl eicarmeseshdd g ht 6 orledviaitian

interval in aroll axis direction, wherein the receiving faces are forned

to shiftgide i il lrepdirilig eRides ndy doe ainisenel ttéftlyefarivaddcm i n t he
circunferential direction, so that the abutting portions of the cutting

bl ades agw nifedtha ISt vhowisiggserny shift along the edges of the cutting
bl ades at the next tinme when the cutting blades and the receiving faces

abut ag-ﬁi nst qacinet ifventiénEi€iTeml bE thbtaigedldf ehd dlneciaryi| rol |
turn, the

blades of the cutter roll (i.e., the length of the edges

extending in the roll axis direction and/or in the ioll
circumference direction} is not reduced, but the receiving
faces for receiving the cutting blades are made to .have a
predetermined width size, so that the cut lines of the length
corresponding to the width size of the receiving faces can be
formed when the sheet is pressed and cut by the cutting biades
and the receiving faces. This makes it unnecessary to shorten
the edges of the cutting blades so that the cutting blades can
be less worn and can be prevented from'being folded or broken.
| In the invention, when the obliquely arrayed cut lines
are to be formed in a bulky sheet which is prepared by laying -

a layer of long fibers opened from the TOW or a layer of split



cut |ines correspondi
in the sheet and are

-the recejyi aces. in this case, the receiving faces "B@h?fﬁ’
hel i cal e‘*é%ﬂ% the circunference of the anvil roll. Accordi Hg’%ggaa
aspect of the invention, there is provided a cut |line form ng nethod

“conprising: using a cutter roll havingcutting bl ades protruded on it
outer circunference and an anvil roll for receiving the cutting bl ade

f eedi ng

2 6 JUL 2004 wo.ovsas~a _ 7 PCT/JP01/ 00163 a sheet into the

Dk yesFet e Hidd aatedialned thacawovienr debriandrt ar fiiby tde rolls

cl ear anceY

individually to formcut lines in the sheet, wherein the anvil roll h

recei vi nghies es vifs it Weadgiteof Bedgyintitidy mreednd whdchntier ¥akble wor ol |
“axis direction, wherein the cutting blades are forned to shift in the

axi s di reghi PfkhdrfEE Arfl et piistily Wg gh¥vaACEhNwidEhwhseuai ce€pion)

direction, so that the abutting portions of the cutting bl ades agai nst the

“receivi ngfgﬁqﬁéﬂ@k'gghgtcﬂ 959 ekNeredessydd iR ke vishapligeetéin} he next
ti me when the cutting

| ades and the receiving faces abut agai nst eac

ng to the width size of the receiving faces are fornmed
arrayed at an interval in the extending directpgn@f 2pn4

In a

third -

S
S,

as

rol |

h

ot her, angnmggb@étiﬁ elfdvgédiﬁiné Ydrwiish R @%‘t@ﬂi_rf@'b:claﬁ'érsnanﬁhﬁhém

| ines corresponding to

t he sheet

h size of the receiving faces are fornmed in

Lt bf:gggi@iﬁ afﬁdgdaxaé aﬁ'};[aihﬂye%f ¥ab! EB%F&@&@% ngskesiisoggof the

hel i cal

()

€5~ Fn 'S Case, e cutting ades nay be forned in a
the V-shape. As the two rolls turn, therefore, substantially

homogeneous forces act to the right and left in the widthwise
direction (CD) upon the sheet at the layer of the long fibers
or the layer of the split yarns across the crests of the V-shape.
As a result, no extremely widthwise offset force will act on
the layer of the long fiﬁers or the like of the sheet so that
the layer of the long fibers or the like is hardly offset or
dispersed in the bulk.

Here, the V-shaped pattern of the cutting blades in the
invention may be to have an acute angle or a rounded sl;ape at
the crest. As shown in Fig. 2A, moreover, the trailing end
portion of the skirts of the V-shape of one cutting blade and.
the crest of the V-shape of another cutting blade preferably
lie on a common line in the roll axis direction. With the crest
of the V-shape being given the acute angle and 1aidon the common
line, the pressure on the cutting blades can be easily made
constant when the cutting blades abut against the receiving
faces.

According to a second aspect of the invention, there is



shape on the circunference of the cutter roll. According to the second or )
third aspect of the invention, the receiving faces of the predeternj EeqJ 200
width shift in the roll axis direction as they extend in the 25.JUL 200k
ci rcunfWOMSHHR direction of the anvil roll, "or the cutt PEEFIBILEWEES shift in .
the roll axis direction as they extend in the circunferential direction of
the cutter roll. As a.result, when.thes edges of the cutting bl ades extend
continuously, for exanple, the 2-6 JUL 2004 WD 01/54872 PCT/JP01/ 00163 8
abutting portions of the cutting bl ades agai nst the receiving faces shift

in the e%%gv%ﬁgi 8t 'iﬁ&tfé}fhfﬁ%tn;brscom } b 3 s3n -.r-ﬁB?ﬁfr:;eg'cu £lore,

the cutt S can be prevente i'ng adai nst” the teceiving
|1 oti moroiy ¥RCIpd bubetido bRHeh R0 RNALTBY sel ShERE SR 10 P27
A AN RN A
e TS R s o S oo
nar dnoss AL ERCLEBFDRAY FHECLS bES CHEHTATAFDY (69 SORPLRREabIYST obr ¢ han
that of the cutting blades of the cutter roll. In this case, while the

cutting ¥ She&tomtinued for a long tine, the receiving faces are nore
easily worn or damaged than the _cutting bl ades. However, the-wear or danage
of the receivi MpSEIds, the { BRKAd oFPl-ge hig ereceividmder EAEES0fOF he anvi |
roll, can be easily remedied by the sinple method of polishing the
recei vi nPreteiemmned  yifthg fé’r@%\ﬁ? AB| |Lnteryals fidbt at 6'033 AfLS n thet j
invention_is, for exanple, nade of paper, a nonwoven fabric, a film a
conposi t digfedt¥Yhmoven fabric and a film a conposite of a nonwoven fabric
2 6 JUL 2004 woovsas~z 9 PCT/JP01/00163 and a fibrous web, a conposite of a
filmand a fi bWheresdb the recedwing faces are faymgdnbavehift ribhihe and a
fibrous web. However, the invention should not be |imted to the cutting of
t hese sh&®lsl anbsi gispetdnn dneareordanceswithi thenadvancge igutthe nes are
to be formed in the sheet of which the fibrous web is a | ayer of |ong
fibers suwkiremmferentiabehibtedtbonTGye ckhap| the abukting tpaartiang ©Hul ky
and is liable to be dispersed in the basis weight. _

“the cutting blades against the receiving faces may shift along

the edges of the cutting blades at the next time when the cutting
blades and the receiving faces abut against each other; and

wherein as the cutter roll and the anvil roll tuJ‘:n, the
cut lines corresponding to the width size of the receiving faces .

- are formed in the sheet and are arrayed at an interval in the

extending direction of the receiving faces.

In this case, the receiving faces may be formed in a
helical shape on the circumference of the anvil roll.

According to a third aspect of the invention, there is
provided a cut line forming method comprising: using a cutter
roll having cutting blades protruded on its outer circumference

and an anvil roll for receiving the cutting blades; feeding



- BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view showng a |
met hod for form-ng cut lines in a sheet according to a first enbod:_jrga@ru 0@004
-the invention; Fig. 2A is a devel opnent of a cutter roll shown in %
and Fi 9W0@y548§2a devel opment of an anvil roll shown in FPgI/AR01/0f163 3 is a
top plan view showi ng a cleaning sheet in which the cut Iines are formed by
“the nethod shown in Fig. 1, Fig. 4 is7a section taken along line IV.- |V of
Fig. 3; Fig. 5Ais a developnment of a cutter roll in a second enbodi nent of
the invention, and Fig. 5B is a devel opnment of an anvil roll in the second

enmbodi nent I ch the
cut 1ine sg}féf?m%f%é‘c?%%%ﬁ%%‘b%éﬂ?%é‘?ﬁ%‘tﬁkfmQﬁ%“%% 32'37¥”ho ol |

dove BBE@E?SO?HQ in il s Yot ts I ETEY PR B R R D ana

Fig. 7B glev Ioprrent of an anV|I roll in the third enbodinent; Fig. 8
Is atop éw shovm ng a cleaning sheet in which the cut Iines are

" formed bythec tter, and t anyv. I d7B Fi g.

9A is a devel oH ﬁtele Q"Eut?%\uhfollfdr# Q%ﬁoui?ﬁggﬁ% rrgg?e

Inventlo%re%g%e@m 'ne%Bnlrfd'l?h %g%n% rrer]ct an interval in a roll axis
direction,

wherein the cutting blades are formed to shift in the

roll axis direction in accordance with the advance in the

AN

circumferential direction, so that the abutting portions of
the cutting blades against the receiving faces may shift along
the edges of the E.utting blades at the next time when the cutting
blades and the receiving faces abut against each other, and
wherein as the cutter roll and the anvil roll turn, the
cut lines corresponding to the width size of the receiving faces
are formed in the sheet and are arrayed at an interval in the
extending direction of the citting blades. .
L _—J : In this case, the cutting blades may be formed in ahelical
shape on the circumference of the cutter roll.

According to the second or third aspect of the invention,
the receiving faces of the predetermined width shift.in the
roll axis direction as they extend in the circumferential

- direction of the anvil roll, or the cutting blades shift in
the roll axis direction as they extend -in the circumferential
. direction of the cutter roll. As a result, when the edges of

the cutting blades extend continuously, for example, the



an anvil roll in the fourth enbodinent; and Fig. 10 is a top plan view
showi ng a sheet in which the cut lines are formed by the cutter roll_ and

the anvil roll shown in Figs. 9A and 9B. PREFERRED EMBODI MENTS OT HEJUL 200%
| NVENTI'¥Q 054872 gs. 1 to 4 showing a nmethod for form ng cBCTHP#HEWI6N a sheet .

~according to a first enbodi nent of the invention: Fig. | is a perspective

view show ng the state in which a shegt is bitten between a cutter roll and -

an anvil roll; Fig: 2A is a devel opnent of the outer circunference of the
cutter roll shown in Fig. 1; Fig. 2B is a devel opnent of the outer

circunfe : LI ' ' N = 0 R I tap .pl an vi ew
of a cl eéﬁ?ﬁglgheé{}f}:%&v%i%%@tmeeagﬁﬁpbnr%g‘l’g?%]E?%{Jﬁg%i? M% ﬁ%tc eﬁ'é’tlﬁ‘@d; and
‘Fig. 41 ecl along line JV - 1V of .Fig. 3. 2.6 JUL 2004 WO
01754571 Te8eBChhSEE 1 B0t 4G e, dififinidtias’ the AERRENR ol |
10. The _cutter rgll 1 and the an\{:igll roll .-10 fr§ made Qf cenented carbide _
or tool &F&TEPER e‘aXar?%PeeFe e nihe B GiRgnbladestan he Praventsd naking
t he receiving faﬁes 11 of, the ﬁnvil rol] 10 is less_hard than that, making
the cutt FRGEHTRNESIRI FAaIRS T hpedeqtying TACesBFRIPAIERYY At Uiedrcut t er
roll 1 is turned.in the direction a whereas the anvil roll_10 is turned in
the di r e¢BEB&IFAL BPTEIRES rEehiynitg & te; theredes Jitghbined to at
| east the cutter roll 1. The anvil roll 10 may be given a turning force
synchroni zed wrBEhdnvgptdpnyobhe digpefaioad sizeiaf hheraigiier a0ddi onal
state to follow the cutter roll 1. A sheet 20 is bitten between the cutter
rol | 1 ait® the eglo@s of fihe eutsdngrhiades 1§ prafetably rade dddfexentt h t he
turning directions of the individual rolls. In Fig. 1, letters MD designate
the deli &P &hpdcpifodhef reweistiag fagesaof Ithe anvid Bkl gnate the width
direction of the sheet 20 and the axial direction of the two rolls 1 and
10. The cutterWighl the Cybry degldn ands the eanvilc weflek ehedngi tthus
plurality of cutting blades 2. These individual cutting blades 2 are
protr udedmmmaﬁ_d@ﬁf?ﬁ@n‘éut@ie cutddmgcbbadesoind the recedvingl 1.
Wth the outer circunference of the cutter roll 1 being devel oped, as shown
in Fig. ZAceshecan be prevented from abutting at their identical
positions so that they can be less worn to elongate their
lifetimes.
Moreover, the hardness of the receiving faces of the
anvil roll is preferably lower than that of the cutting blades
of the cutter roll.
In this case, while the cutting work is continued for o
a long time, the receiving faces are more easily worn ox damaged
than the cutting blades. Bowever, the wear or damage of the
receiving faces, as formed on the outer circumference of the
anvil roll, can be easily remedied by the simple method of
polishing the receiving faces while turning the anvil roll.
The sheet to be cut in the invention is, for example,

made of paper, a nonwoven fabric, a film, a composite of a

nonwoven fabric and a film, a composite of a nonwoven fabric



i ndi vidual cutting blades 2 generally in the shape of letter "v" are . ]
arrayed at a constant interval in the turning direction 2 6 JUL 29@4511 VMbk
-01/54872 PCT/ JPA /00163 12 and are fornmed continuously without an
interr BPPYR%™H the roll axis direction (CD). It shoul d BV HIVEM6E hat t he
shape of the cutting blade as referred herein is neant to indicate a way in
“whi ch the edge of the cutting blade i98 extended, when the outer
circunference of the cutter roll is devel oped. Each cutting blade 2 is
directed at its crest 2a of the V-shape forward (i.e., in the direction a)
of the tunAi BIrdbiBakl @BLANY BbmbbsieBeBFShdes1mOhnaKA FibréRsofyeble
V-shape backward j of the direction a. In this enbodi ment, the crest 2a of
the V-shape, i of RVEVER, d henWodEh %&bﬁicpéﬁﬁ?érﬁ%foglé”'%\éﬁ.an acute
angl e for keeping a contact pressure between the cutting blades 2 and the
r-eceivin 1 fs Il 1 t tlevel. wn in
Rig. 2A,%P%%g§ Vt%g%,lbggpgggbe g?ggﬁeg?%a?gt%gagkgapgbt*gﬁécéitt open
" sides Zbo%ftﬂ@¥e0#5EEQ .blade 2 and the crest 2a of another cutting blade 2
i ne on a conmon [ ne extending in the roll axis direction. Wth this

construction, pt i j t t e b he -
cutting bl adesll'&ealndp efc}ﬁt(saigr}leggie\%pn%&f%alclxe%¥gé?%$§5 %&%@g@%ﬁ? Bf%vel . The
anvil roll 10 is arranged.in _parallel wth tter.roll 1, and these
Bvi| T oRFSIBonRs EhEngR b FRE' Bhell B MoifR e RaRTRYS kethd® Shown

el astic Qush _neans. The.anvil raoll_10.i.s provided, qn it ter .

Gi rount engHEE Gt ROPACTLBEER #UEh 13t el oS, RHF L Tham A 88 Litat hn si ze
W The receiving faces. 11 e.linearly extended in the turni ditection of
fhe ", §o5ng B8 ARSEVS dribiaky Sl e L TRBLEbache ihirmet Sod Sab thEC Lhown
in the developnent of Fig. 2B, so that they are formed into the cylindrica
faces whiP®Fig ¥ei8bhtded to nake one round in the turning direction of the
anvil roll 10, as shown in Fig. 1. The individual receiving faces 11 are
separated by grooves 12 so that they are spaced at a constant spacing d in
the roll axis directign écr% gf the anvil roll 10. The width size w of the
receiving faces 11 i nPRAEY BEPCRIFLION, OF: THE P§Aﬁpﬁ¥%ﬁably 1 mmor nore,
and t he spacin%,d of .the receiving faces 11 jn the roll, axis direction is
preferably 0.5¥H-of iR PeusPedict G BIEW MWLM AitetRad tR% tRg™Rgdes 2,
as formed on_the cutter roll 1, are forned into the V-shape and

cont i nuod1ty Miinafodin anFhesteprGRrAdRg A0t ReTigpt smpboddment; odn the t he
cutter roll 1. However, it should be noted that the individual cutting

bl ades 2 ¥WV&HeORishape according a O to the invention nmay be interrupted
at one or two or nore portions mdway of the roll axis directjion.,
Accordingly, tFdG-eP 18-adavelonpenised RepethesreRt H SRR Eddt-r ued to
- preclude such an uncontinuous V-shape which is interrupted mdway. In this
case, hodevend Fig. B dfspodevelophent nf angapvidesoll sheowe IvHFidaxi s
direction (CD) are required to be longer than the width size Wof one
Lebeivindifacerll inthe roll -axis direction and to have a |length

sufficient for abutting against at |east two adjoining receiving faces 11
when the two Fig. 3 is a top plan view showing a cleaning sheet in

which the cut lines are formed by the method shown in Fig. 1;

Fig. 4 is a section taken along line IV - IV of Fig. 3;

. Fig. 5A is a development of a cutter roll in a second

embodiment of the invention, and Fig. 5B is a development of
an anvil reoll in the second embodiment;

Fig. 6 is a top plan view showing a cleaning sheet in

which the cut lines are formed by the cutter roll and the anvil



2 6 .JUL 200 WO01/54872 ' PCT/JPOI /00163 14 rolls 1 and 10 are turned. As
the sheet 20 is fed to: the clearance between the cutter roll 1 and the
anvil roll 10, it is delivered out in the MD by the turning forces2®&fJihe€is .
cutter wWol0l/s4872n the direction w-and the anvil roll 10 i pCcTAPolbotédCti on ~. .
In the construction shown in Fig. 1, the cutting blades 2 are continuous

W thout any interruption in the roll pxis direction of the cutter roll 1.

In the anvil roll 10, on the other hand, the receiving faces 11 having the
predeterm ned width Ware forned at the spacing d in the roll axis
direction. lhe{qef ore. the sheet 20 is cut only at portions Were the

cutting bPadeShOVENAD: Fd9Sac o™ iaMS PRies 11 abut, As a result, a plurality
of cut lines 21,are_cut in the sheet.20. The cut.lines il,ar_e .
internittent!yFi8r mtd &8r fe RS- 1M FsHUbESEr IPhE HRdPvtHdER cutting
bl ades 2. Hereinafter, the term"V-shaped cut lines" is neant to indicate a
set of c@Rbpdimentyffchher NYRRELRNYt éﬁfll Figor R it & devedopmenrtt 85t he
V-shape of one cutting blade 2. The V-shaped cut |lines 21 are arranged at .
t he spacPigaBviih tRdl1r dn the Shiindemkadigentsuch a width extending in the.
roll axis direction (CD) as is equalized to the width size Wof the

recei ving faceEigi: 8TRE ¥- SARpPpdadbuViernshowinge geclrpaningo shegitud® one cut
line formng the crest 2la of the V-shape. In other words, one of the

r ecei vi nyhfigbethe twd# lihesaave| Loxned by thepmttenxed it andidihe agyidst t he
crests 2a of the V-shaped cutting bl ades 2 6 JUL 2004 WD 01/54872 ~

PCT/ JPAO £0Q0168hdsm2 inTFdgsendimiangd c1B; | i nes of the V-shaped cut lines 21
are intermttently arranged to formthe slope portions 211i expanded N
backward of thEifb PRodst hedevedopn@id od @heudex @edlpdmnt modeuztb of the
V-shape. I n the enbodi nent shown in Fig. 1, the crests 2a of the-V-shaped
cutting kembdaim2ntf ofth&heuiheentdbh,landeRilgr e2B etb faodsared opiment, oifn t he
direction a) of the turning direction. In the sheet 20, therefore, the cut
I'i nes 21aa ensdlexodideich tihe fidvarth cenlsodidwemce dmdm t he crests 2l1a to the
open end portions 21c of the V-shape. Wen the slope portions 21b of the

cut lines 21 arFggtolbeif ca neyph plancedew shbwdng afshéet vindtwhidilr ¢hei on ( CD)
‘are caused to act on the sheet 20 by the slope portions of the cutting

bl ades 2 cwti Eimlés @rebifoamed )by ihscoettet hesd hadadse Bnedl sobbsaotwnal |y
honogeneously to the right and left or outward of the w dthw se direction
across thia griget.s 9Alaml 98\e V-shape so that neither any offset force
nor.any w dthw se centralized force acts on the sheet 20. What acts on the
sheet 20 is the wi dthw se tensions which are caused by the forces F and F

di rect ed honogeneously to the right and left. Therefore, the sheet 20 is

cut w thout - any defpimEgren byMBOpTRENTS NgTbradesNEERPEONhe recei ving faces
11 so that the cut lines 21 are regularly formed w thout any distortion or

any displ acenefi Figs. 1 to 4 showing a method for forming cut lines
in a sheet according to a first embodiment of the invention: - -
Fig. 1 is a perspective view showing the state in which a sheet
is bitten between a cutter roll and an anvil roll; Fig. 2A is
a . development of the outer circumference of the cutter roll
shown in Fig. 1; Fig. 2B is a development of the outer
circumference of the anvil roll shown in Fig. 1; Fig. 3 is a -
top plan view of a cleaning sheet in which the cut lines are
formed by that method; and Fig. 4 is a section taken along line

Iv - 1V of Fig. 3.

R



Especially where the sheet 20 has the follow ng construction, the
honogeneous forces F and F are applied to 2 6 JUL 2004 WO 01/ S4872 ',,

-PCT/ JP01/ 00163 16 elimnate the offset or concentration of a fibrous? @\EBJLZZDU
on theveMela4820. In this construction, for exanple, the MAsP0I/HB63 s .
manuf actured by laying the fibrous web 24, as made of long fibers such as
-fibers opened from TOWor split yarnsyj over a base material of nonwoven
fabric 23, filmor a conposite of the nonwoven fabric and the film as
shownbl n Fi gl._4,bI so that it is bulky to have a basis weight of 50 g/nz or
nore but is |i e fo.,vary in the i Lght. .. | hi i me -
mor eover ¥ tge Iiﬁjl}% | éhogfélg &“rttr{fé%) q'%)}lﬁi \r%géelfq&c%%téz}}‘%ﬁqngrotﬁh@gqugegﬁ%f t he
cutting ades 2 t he tter roll s different fromth :

: rgcei ?/i nﬁ“?‘é@ﬁsr%% éfaQ%y‘ﬁnﬁPYlg&fQiﬁ&% e raAs of o en(:tﬁa‘i F%Ig:b%$§des 2
abut | ess repeatedl y_against the_same_portions of .the confroniing.receivin
;aces iloaﬁt ﬁ&';] SFﬁé}'aEBF §§aPRde i Fgef:bﬁf ?iibﬂgn‘gf ?h@ef;aggﬁ’;i ng °

- faces 11 en_the cutter roll 1 is turned. -a result, the receiying faces
11 are hBREEYifdr MakindatBgeqeseWASS ﬁaG(?&IAiﬁoPifi iH? apy hﬁoﬁhib ﬁand,
the receiving faces 11 of the anvil roll 10 are ma‘ge of 2 |.ess hard
mat er i al 18HeFg bardsehandhak pakdng) the subting hlades 2P tdhq CRLEET hat the
receiving faces 11 are worn before the cutting blades 2 after the cutting
actions Zpdlrdpeated for a long tine. This nmakes it possible to delay the
progress of the wear of the cutting blades 2. The wear or damage on the:
surfaces of thBsrebewnihpy Figeslii1tharcweterithkd 48 Furned disths by
turning the anvil roll 10 to grind WD 01/54872 17 the surfaces, of the
f ecei vi nditrecsdonia whegens theanwdrrobd ¥ Qasaaimmeyl ig the dirggtaPAn vi ew
showi ng a cl eaning sheet 20A as an exanple of the sheet 20, in which the
cut |ineg.21Imrehinresse bythedumning Ehoem iish preferablyhappildedstes a
section taken along line IV - IV of Fig. 3. This cleaning sheet 20A is
manuf act atedeapt dhengutiterf iMeldusl weBhes agydd rrdlbiSemaat bei SLVER t he
nonwoven fabric ~' T 23. The nonwoven fabric 23 is exenplified by
spun- bona@eturniegnfbroensipnchoeniped-vitk theeukderr Eggﬂ-cl coh AN PRg
fusible fibers such as those of PET, PE or PP or their conposite fibers.

Al ternat isesl in &hfréeky mettarichahmtaee dxefplipwetheicuktenyallf dsi bl e
filmin place of the nonwoven fabric 23 or by a | am nate of the nonwoven
fabric 23 and mhehkiektn20Ths bibtensbetwegn the aditenuwpllheandadibeof | ong
fi bers such as fibers opened fromthe TOWNor split yarns . These fibers are
ext ended aiwiinl yolb 1t0hgo dhlaitviet isdf ed ouitoin d¢edprdancaaridiiethe turning

directions of the individual rolls. In Fig. 1, letters MD
designate the delivery direction of the sheet 20, and ietters

J CD designate the width direction of the sheet 20 and the axial
direction of the two rolls 1 and 10.

The cutter roll 1 is provided on its outer circumference
with a plurality of cuttingblades 2. These individual cutting
blades 2 are protruded integrally from the outer circumference
of the cutter roll 1. With the outer circumference of the
cutter roil 1 being developed, as shown in Fig. 2A, the
individual cutting blades 2 generally in the shape of letter

V" are arrayed at a constant interval in the turning direction



R

y.J 20A. The long fibers such as fibers opened fromthe TONor split yarns |
may be extended as long as the entire length of the cleaning sheet 20A .in

the MD, or the fibrous web 24 may be formed of bundles of fibers shérilér200% _
t han t hwoansis’e | ength in the 14D. The fibers nmaki ng 't hepErhraiwpigseb 24

al so contain - the fusible fibers such as those of PET, PE or PP or their

conposite fibers. on the tw side porﬂ- ons of the.cleaning sheet 20A |ying
opposite one another in the wi dthw se direction (CD), there 26 JUL 20004
VO 01/54872 PCT/JP01/00163 18 are di sposed hol ding sheets 25 and 25. These

hol di ng sheets 25 and 25 are made_of a Flh%t sim,Jar to the ngnwoven fabric
23. The ABAWBYEnIPEBRACCOBLIRYORALIYHELY

RYTs ABEt NEETIMPTIONS Ay fibéh

t he

two side portions of the fibrous web 24 and_are adhered with a hot-nelt

adhesi ver8llf axda daregethont (EP) - | Tk Hhowld hg metadkdhatpLhe ghapeyr e

formed fused lines 22: The individual i ne: itin .
ext endedofnthespabeing bhaderas yrefepneh herqiges amanty tchdndigadse al ong
which the cut lines 21 are arranged. By these fused |ines 22, the nonwoven
fabric 28 way imhahfiichy bhe efge 0f Ahe guttind bhade s @xtendad, whiesr . These
fused lines 22 are forned by feeding the sheet to the cl earance between a
heati ng thlel ower nylzcwhfdrgee pethe cutpen rohlobs deveiodede Hadha '
receiving roll confronting the heating roll. Wen the.cl eaning sheet 20A

t hus havicagtting blsek: 2 nes Rixectdddt nies t¢twest c2aance thet Weshapdee cutter
1 and the anvil roll 10, as shown in:Fig. 1, the V-shaped cut lines 21

roll

fused lines 22 are continuously

are fornmforeairdedd.iehe finseéhel direcRioand)22f The tumndwngn diiaecitdon3 and

the fibrous web 24 are cut together along those cut lines 21. |If necessary,
mor eover andhetf ibsr epennpideng(dheskitrouivelf 2heaVe shapee hackwalrd ched -
regions 26 in Fig. 3, therefore, the fibers formng the fibrous web 24 are
hel d by Wifethesddreicrédona.buln rih tnsaboaiinidret pattie @redt tdwe ofutthlel ne 21.
As a result, the cut fibers extending fromthe fused lines 22 to 2 6 ,1UL

2004 WO @llshdPpelidFounded. However, the crest 2a is preferred to have

an acute angle for keeping é contact pressure between the
cutting blades 2 and the receiving faces 11 of the anvil roll
10 at a constant level. As shown in Fig. 2A, in addition, it
is preferable that the end portions of the open sides 2b of
any cutting blade 2 and the crest 2a of another cutting blade
2 1line on a common line L extending in the roll axis diréction.
With this construction, it is possible to keep the contact
pressure between the cutting blades 2 and the receiving faces
11 always at a constant level.

The anvil roll 10 is arranged in parallel with the cutter
roll 1, and these anvil roll 10 and cutter roll 1 are eiastical—ly

pushed by the not-~shown elastic push means. The anvil roll

- 10 is provided on its outer circumference with the receiving

faces 11 having a predetermined width size W. The receiving

faces 11 are linearly extended in the turning direction of the

]



PCT/ JP01/ 00163 the cut line 21 forma brush-shaped portion. Such . .
brush-shaped portions of the fibrous layer are forned in all the re ibpgal_ 2004
-that are defined by the fused lines 22 and the cut lines 21. In thi

cl eani NYOIWELI2 20A, t he brush-shaped portions can -w pe HGTHILP0IEF t he

like. In the remaining regions |acking the cut lines 21, the fibrous |ayer
“extends in a bridge shape between tha3fused lines 22 and 22 adjoining in

the MD so that it can trap the dust or relatively |large pieces of trash
between the fibers. O Figs. 5A and 5B and Fig. 6 showi ng a second

embod! Telhyh fofFt ian,g 23°6A6Hh th hel BEvERYERERRNOEO LS O3B NG LHhati neS:

Fig. 5A dev e outer circuhference of"the cutter roll 1;

Fig. 5B i,s._a deve ts | ; ' | 10A;
B e L e R
cutter r shown in R i g i | t he r . own in
flo. “on b RaKE OHE Hawas ot e Srridud Shnekt g oB Y ahbis teline
constant _interval in.,the.turni ditegti In_the di ' . Th
i vi dudOrcBF IR ELS? Ty o by FBaseRprRuseeR Vi e g} Be T
interruption in the roll axis directi CD. Onth t ' nf f
oo By ko 3 5o Ak G e e ' SoDRYRRE e’
11 of the predeterm ned w gih V\/_ang_the grOOVES 12 ngl separ.at i ng t he
recei vi nfPREdag 1 ig threToddcPKGSd ?-ﬁe‘t"ﬁ c’Pol‘_ axPL Ghreey ._r°_-§t 26 JUL
2004 WO 01/54872 20 PCT/JPOL/ 00163 The wdth size Wof the receiving faces
11 in thd®ol| axis direction (CD) is preferably 1 nmor nore, and the

spacing d of the receiving faces 11 in the roll axis directiﬁlg gg?% i's i at
orned a

preferably 0.5The ¥idkr 8izedfeRbrihe feceddeding dgdeidd Ap
an angl e
J axis direction is preferably 1 mm or more, and the spacing 4

of the receiving faces 11 in the roll axis direction is
~ preferably 0.5 mm or more.

In the embodiment shown, the cutting blades 2, as formed
on the cutter roll 1, are formed into the V-shape and
continuously without any interruption in the roll axis
direction of the cut£er roll 1. However, it should be noted
that the individual cutting blades 2 of the V-shape acc:ording

y ,J to the invention may be interrupted at one or two or more
portions midway of the roll axis direction. Accordingly, the
term "V-shape " as used herein should not be construed to
preclude such an uncontinuous V-shape which is interrupted
midway. In this case, however, the extensions of the cutting
blades 2 in the roll axis direction (CD) are required to be
longer than the width size W of one receiving face 11 in the
roll axis direction and to have a length sufficient for abutting

against at least two adjoining receiving faces 11 when the two



of inclination O with respect to the circunferential direction that they .
may shift in the roll axis direction (CD) as they go in the circuggehhgntzdngl
direction (or in the turning direction, i.e., the direction ~). if°t ‘ )
anvi | me0b1/54872 - nore specifically, the receiving faces licgirdilfies .
predeterm ned width Ware forned helical in the roll axis direction. The
inclination angle B is not especially hi mted if it exceeds O degrees. |If
this angle 8 is so set that the recei %n ng faces 11 are displaced by Wd in
the roll axis direction when the anvil roll 10A makes one turn, however,
they formonehelical line continuing:in the circunferential direction of

the anvi Foddp 116R4 WO @re Ha1FRR%i vi ng faces 11 may formtwo or nore

helical lines continuing in the circunferential direction of the anvil

rolI. 1f the cAftihRyshested0iofediko theieleapance hatordenctheatitdieran angl e |
01 with respect to the roll circunference direction, on the other hand, the
angl e 8 reolgréf andoithe( anmidl xoll dds. iR ds slelliceraedowheiat tite MD i s fed
to the clearance between the cutter roll 1 and the anvil roll 10A, as shown
in Fi gsbySahgntuspingo foaces lof dte Idutdse? Irollhils ighddte shiowrtich WO X
01/54872, 2 6 J UL 2004 PCT/JPA /00163 21 in Fig. 6 i-s the cl eaning sheet
20B, whi ehahds thiee agianid stalictll eirasthdadinéctbencpeani ng sheet 20A shown

in Figs. 3 and 4. in the cleaning sheet 20B shown in Fig. 6, the fused

lines 22 are f@nnelleaonstiietiorashogn Shedig204, shharcitt fig bladeand the
cut lines 21 are forned between the fiused lines 22. In the enbodi nrent shown
in Fi gs. 25ArendonB inwbus gritthowheangcehvepgupesons ih ehel Roiandydig ol | 10A
are formed helically in the roll axis direction, so that the cut lines 21
forned i dirketdbaaoingheheett@bBral® X or mrdthe AAve1arbeNUid, i gepondi ng j
to the wdth size Win the roll axis direction (CD) of the receiving faces
11 and aoehekr hyad,t eheayeceis ingg!fadeanilth HaRSReC it Hel pridtietdPnifed
accordance with the extending direction of the receiving faces 11. In the

enbodi newtidthowarie) £birged %ﬂi@ls?,aca & oh the £HE1THeRL Gikdcaess 11 of
the anvil roll |OA are helically tTorned. Therefore, the portions of the

edges of Theeefuirbi, NEn asese? 20 abUlAOANIS) dbepheeebibNgnbaeesrd shift
along the edges of the cutting blades 2 in accordance with the turns. For
exanpl e, cuieinghwl Ades el antdl s raddivihdlrades2i1 abutdi §§t§?‘e§h8ﬁ:',) in
Fig. 5A abuts against the receiving face 11 of the anvil roll 10A, the cut
line 21 bs?iﬁiﬂtﬂt%raéf'é\ﬂtcﬁﬁé's 2Rtadd icht AnFife @ﬂeé&tfé,-t *&hﬁ cgf%e” the
cutter roll 1 and the anvil roll 10A turn so that the cutting ade 2 at
(i) abutg3jpeai 3t abrle iMRENIvedere #drRoge ' bypt i or ti on of
the cutti rJfg bl adea2_ atl (1) agai ns?l:fhe ]rngggi‘\:/iaﬁgéf 8?3%@ H% I‘Z-‘Bg ?(l)JL 2004
<_ WO 01%5&-§AZOECEhéPQ%Q%ﬁ%ag]2g‘:ﬁﬂzﬂ‘ﬁgs HIaddl 7.0l hed¥shatebeS! kg (CD)

al ong the edge of the cutting )
' term "V-shaped cut lines" is meant to indicate a set of cut

lines, which are intermittently formed corresponding to the T
V-shape of one cutting blade 2. The V-shaped cut lines 21 are
arranged at the spacing 4 in the roll axis direction with such
a width extending in the roll axis direction (CD) as is
equalized to the width size W of the receiving faces 11.

The V-shaped cut lines 21 never fail to include one cut
line forming the crest 2la of the V-shape. In other words,
one of the receiving faces 11 of the anvil roll 10 is positioned

to abut against the crests 2a of the V-shaped cutting blades



For this action, it is necessary that the dianmeter of the virtual cylinder
containing the edges of the cutter roll 1 be different fromthe di af?t\;%ﬁ_ EHGA
"«the receiving faces 11 of the anvil roll 10A. Wth this dianetrical
di f f er eNEROVHMBR portion of the receiving face 11 to receiREIPAEIMER t i ng
blade 2 at (i) shifts in the circunferential direction as the turns of the
rolls advance. The receiving faces 1isare inclined to shift in the roll
axis direction as they nove in the circunferential direction of the anvil
roll 10A. Therefore, the abutting portion of the cutting blade 2 at (i)
agai nst 4 he cel v . 1 LIt S A hg_ 1.5 +0h & i ng the

% The geﬁfgﬁ%ﬁ%@g%é& 15kt ¢ Rpkhg. %ﬁlabeﬁxbﬁt hERek! of (%é’of

edge of The cut I n"accor dance w he I'nclination

t he. recejvi f j t s Y face NG, | ' with
rospect 1Bl AR ardlbba o KEER IRE TR o HRORE B 4RSS ' (T
the different dia [ the abuttin orj.d ons the cuttin | ades 2
hgai nst THERA A e a3tk TSP T RE Bhe et SHBIERIT b ades
"2 as the Ol‘{’/f tur% a}rlld the cutting blades 2 do not abut the sane portions
of the r&tRi Ut nh¥ ¥ eihdBe: Therefore, both the cutting blades 2 and the
receiving faces 11 are_nej.ther rn nQr damaged | ocally at _the_sane
portions. FigstB® eaﬁﬂ‘b?éléﬁ?ﬂ‘tFF' oWl dfohrg - th I’H‘%f?&%%l%@ 8f a‘%
01/.54872 26 JUL_ 2004 PCT/JP01/00163 23 the invention. The anvil=roll"~10A
shown i nV‘Fﬁlg@P% ‘F%t?%l’é‘ﬂitli)%%qle?oztﬂﬁttgﬁoﬁﬂtFﬁrFF@.nSB: arq.QieefEed roll. 1A
shown in Fig. 7A  however, cutting bl ades 2A as Er ot ruded:fromthe outer
ci r cunf eFRRERrd ot de @t HYdMAiFaGtGan MgPE KhentEEB ARG AiBeehEOR ur ni ng
irection (or the direction a) and linearly _in the roll axis direction
ECD1). | fn 2t shiely Lhedthermiong, MRueuth langs &1 age spnestendedy e
formed by the cutter roll | A and the anvil roll 10A, .. as shown in Figs.
7A and 7‘éﬂatrh‘éh%léaﬁﬂ1'ﬁ® ageanceofremobhe; aresgs 8lastgi tha apenyend
structure identical to those shown in Figs. 3, 4 and 6 by lam nating the
nonwovenP?Ebiers 23l i tHie M-shape weWhen the sleps paatagnshédb 9HC shown
in Fig. 8 a set of cut lines 21A are fornmed by one cutting blade 2A to
extend | Fhemutylineshdl airgt hoibs formedyi Eprcenff pukwazdpes width i ne.
Bet ween these sets of the cut lines. 21A, there are interposed fused |lines
22A ext eAdiregtionet®d) are waused te petdonhchaowesie2 G Ryr tbeastopde
fibrous web. The dianeter of the virtual cylinder containing the edges of
t he cuttpeytbonged the onttiagdhlades 2opxtending obddmmely .Fi Boweveri s nade
different fromthe diameter of the receiving faces Il of the anvil roll
10A, as these fordeg. F 7&:tosubshantiadlyi hgmegepeouslyr oi hbei neghthel ical ly
at the angle 8 with respect to the turning direction. As the two rolls | A
and 10A auddefither oudwarad € theuwidbhwpsetdiores-toifon Aeroastthmebésties 2A
agai nst the receiving faces 11 shift in the roll axis 2 6 J-UL 2004 WO
01/ 548722PaTo i Potié 0D16Bagé sior thatoneithay ahy efifisetoforbe nortamy bl ades
2A, and the abutting portions of the receiving faces 11 against the cutting
bl.ddes 2widthwiséi ¢énttakezeiefenbedacestors dve shedi 0. SRhahda®s and Fi g.
6, therefore, the cutting bl ades 2A and the receiving faces 11 can be
pr event ednf then dirdatg 2l004al thevwidt Rnilsdatapeions whivh crenchagedhieet 20C
shown in Fig. 8, the cut |ines

the forces F and F directed homogeneously to the right and left.

Therefore, the sheet 20 is cut without any deformation by the
cutting blades 2 and the receiving faces 11 so that the cut
lines 21 are regularly formed without any distortion or any
displacement.

Especially where the sheet -20 has the following

construction, the homogeneous forces F and F are applied to



21A are arrayed at a spacing in the direction which is inclined = j at the _
angle 8 with respect to the 1~, i.e., in accordance with the extendin
direction of the receiving faces |Il. In the regions defined bet weehb tjie 200+
fused Iwoass#2d and the cut lines 21A, noreover,' the fibergrawoiddy the cut .
lines 21A are raised fromthe nonwven fabric 23 while having their root

ends at the fused lines 22A, to form¢he napped brush-shaped portions. In
the regions having no cut line 21A on the other hand, the fibrous |ayer
extends in abridge shape between the fused |ines 22A and 22A. Here, the
sheet in_the invention shoulkd not be_gi n_"éted tg t he, conposi te O‘Pe of the
nonwove@¥igEmate 1he, eTiget PEy GRRCPRERASAON QL $ ddPTMEYEL 24 BB nay be

a conposite sheet of nonwoven fabrics, a cor‘q%osi te sheet of a filmand a

fi br ous theb sheet 29 m IR TRIFoRABFERUFEBPRe, 19T 6XpBP e Shesheet film a .
nonwoven fabric and a fibrous web, or a single |ayer sheet of a nonwoven
fabric, 20 i magufsgparred bys Haid b dheofdbpTong Wieke 24 Fesaraste @ ning the
cut 2 6 JUL 2004 WO 01/54872 25 PGI/JPA /00163 dines intermttently is .
not |i mioay fobens seehiasgfdberacopenrd £ram TOW O1eSRL AL YRS o MHEIC| eani ng . -
‘sheet to formthe brush shaped portion. The cut |ines may be used for

anot her aappisiecmatenialdcof moperven fahtid @ds £almopem MprpRBlIEpeL or cut
lines for making a filmair-perneable. A fourth enbodi nent to be used for

f or mi ng tthee nomwoviere Labaricsant tpel fickn, ass showohawnFig. A gsso $hadnd 9B and
Fig. 10. Fig. 9A is a developnment of a cutter roll 1B; Fig. 9Bis a

devel opniEntisobulkyartd havel b baBisaweifhty. of 050 sgémt e picare \bwiwisf a sheet
20D in which cut lines 21B are fornmed by the cutter roll 1B and the anvil

rol | 10B idriwn tion Faxs. i® Al d&Ris lwveidhet cutter roll 1B shown i:n Fig. 94 )
cutting blades 2B are extended in the circunferential direction but at an

i nclination ofiratdlie 8dbuiihenesmotredver hehe diambeeentfah wdireril on.

These cutting bl ades 2B have a spacing dO in the roll axis direction. The
cutti ng dypileder? Bdmtaiwirey ftile @dlges of the cutting blades 2 of the ‘

cutter roll 1 is different from that of the receiving faces
11 of the anvil roll 10. Therefore, the cutting blades 2 abut
less repeatedly against the same portions of the 'confronting
receiving faces 11 so that they abut against different portions
of the receiving faces 11 when the cutter roll 1 is turned.
As-a result, the receiving faces 11 are hardly worn or da;maged
at their local portions. | ' | _—
Oon the other hand, the receiving faces 11 of the anvil
-roll 10 are made of a less hard material than that of the cutting
blades 2 of the cutter roll 1 so that the receiving faces 11
are worn before the cutting blades 2 after the cutting actions
are repeated for a long time. This makes it possible to delay
the progress of the wear of the cutting blades 2. The wear
of damage on the surfaces of the receiving faces 11 can be

remedied at a simple step by turning the anvil roll 10 to grind



e SRR

| ine on the outer circunference of the cutter roll 1B if the angle 82 is so _
set that the cutting blades 2B shift by the spacing dO in the roll @(i%]_ 2004
-direction when the cutter roll 1B nmakes one turn. In the_anvil rol 6
shown .i NYRPS48B3  receiving faces 11A and grooves 11B ar EAGFHAQL6
alternately in the circunferential direction. In Fig:.9B, the receiving
“faces 11A and the grooves 11B are folied at a,n inclination with 26 JUL
2004 WO 01/54872 PCT/ JPOI /00163 26 respect to the roll axis direction but
may be extended in parallel in the roll axis direction. The cutter roll 1B

and the i duFPhded OFr af Be f R&é Dv DRy WERBesi 11, t he sheet 20D and are
turned. Then, the sheet 20A is cut the portions where the cutting bl ades

2B and the reCfig1 @fsa%e%oﬁlﬁlaﬁwlég%mlﬁgcﬁ OléwiindSsiedte gl , the

“plurality of cut”lines 21B are forned in the Sheet 20D. These but lines 21B

are art a9 4 Jnéngtﬁdénﬁf'ﬂﬁ dg 'e‘& bge 54 é«niéhstﬂéreﬁﬁlfﬂnw L G dance

wth the ex rection o the receivi ng faces 11A and are spaced in

accordan%?]élx\%%bo%l n'en%(ﬂte%@]hldng g%egﬁllp ofltg%dfsg.g_%z af 5 ghgg&ﬁgig}g bl ades

In t uttln tlons cuttin ades 2B

agai nst Oﬁgg‘? %goetlangla%?f?hélg,“?ffﬁ. eqyentl ally in the extending

directi ges ' ng I'ades 2B as the two rolls turn.
ot et R 1y L FMEE P S A, oo
gr:d;“;gfm“ﬁseﬁgaéa T SRR bt P oM AT 1
7 0o 05, T ARSI, FBSRiA Bacsl e AR M B aAS,
Sheet - 20BMEHBAR HPH " 167 neP B LACRAFIaT O %%%Ss[‘gﬁélﬁca‘ 'f(laq“féé”bf“e
L2, 00 B TR TR En04of et B bl PRGlR SRR T,
e 2B BeL D ot ORI S 290 nB SR G SRR ELES
bet ween L?.Ehg?:sgyngt %tals?.llale glinqelﬂo]g gg no% a1:bhe nonwoven fabric 23

or by a laminate of the nonwoven fabric 23 and the film.

The fibrous web 24 is a fibrous layer made of long fibers

such as fibers opened from the TOW or split varns. These fii:ers

é.re extended mainly in the delivery direction (MD) of the‘sheet _
T 20a. The long fibers such as fibers opened from the TOW or

split yarns may be extended as long as _tﬁe entire length of

the cleaniﬂg sheet 20A in the MD, or the fibrous web 24 may

be formed of bundies of fibers shorter than the entire length

in the MD. The fibers making the fibrous web 24 also contain

the fusible fibers such as those of PET, PE ox PP or their

composite fibers.

on the two side portions of the cleaning sheet 20a lying

opposite one another in the widthwise direction {CD), there
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As has been described hereinbefore, according to the invention, the length

.

of the cut lines is determned by the width size Wof the receiving faces 4
of the anvil roll so that the cutting blades of the cutter roll caﬂ'%éuﬁﬂa@g .
‘| onger WR&HS4HE cut |ines. This nmakes it unnecessary unl PEw/IptImopssi or art

to provide the cutting bl ades having the short edges and makes it possible
to elongate the lifetine of the cuttjgg bl ades and to prevent the cutting

bl ades from any danage or from being fol ded or broken. Wen the cut |ines
are formed in the V-shaped array, no offset force is applied to the sheet

so that _the,V-shaped cut.lin n regularl y,.formed.w.thout a
i stort PGR 9epoeaagnekhink ReSeR, 28 48 45t e lReHs PRI $neibinded
obl i quel,y wi-t.h. respect-to the circunferential direction of t anvil roll,
ot coverS BAt 2BEEE TRAIS T onSHACH BamAT he i SOTHET ARG ecoi vi ng
faces can be shifted al ong the edges of th utfing blades to prevent the
Cutti ng 2B adBae RO BEE RO R EAT | 25 19 e DALRARE SRRt 2y A B
i nvention, still noreover, the rolls can be given the sinple structures and .
can be &a8dWichobhenkyo sddg poxriongiaf thep Hihrows weir@ymnd @3 ' 28
to lower the production cost _and to shorten the manufacture Eeri od. Here,
"conpr | 88erefpMiting hgfeRedde @dhesiiyies dpdyged 49 opack ebReh-to specify
the presence of stated features, integers, steps.or conponents but does not
precl ude - thénpehitefdeapingigheptn2®i, dhexrs apsr ovpadriveed Jiaes
I nt egers, stﬁgs, _conponrents or groups thereof. Although various exenplary
enbodi m2at-s Qelm@ew@mwmmé detngd 32d anehconpiamausly extendediited to
the enbodi nents shown. Therefore, the scope of the invention is intended to
be |im Gddasshapg b§ dptterop¥"ef whichcigi Adentacafloiticokhe VRERAMEENVENT 7 )
SHEET 29 WHAT IS CLAIMED IS: 2 6 JUL 2004 '

along which the cut lines 21 are arranged. By these fused lines

22, the nonwoven fabric 23 and the fibrous web 24 are pressed

and fused to each other. These fused lines 22 are formed by

. feeding the sheet to the clearance between a heating roll having
a V-shaped pressure portion on the surface and a receiving roll
éonfronting the heating roll.
when the cleaning sheet 20A thus having the fused lines

22 is fed into the clearance between the cutter roll 1 and the

anvil roll 10, as shown in Fig. 1, the V-shaped cut lines 21 - |

are formed between the fused lines 22 and 22. The nonwoven

fabric 23 and the fibrous web 24 are cut together along those

cut lines 21.

If necessary, moreover, the fibers composing the fibrous
web 24 are napped. In hatched regions 26 in Fig. 3, therefore,
the fibers forming the fibrous web 24 are held by the fused
- lines 22 but released at the portion of the cut line 21. As

a result, the cut fibers extending ffom the fused lines 22 to



1. Anethod for formng cut lines using a cutter roll having cutting bl ades
protruded on its outer circunference and an anvil roll for recei Vii?\geﬁrﬁisgﬂ
-cutting blades; conprising: feeding a sheet into the clearance bet 9(&
cutter WQMVS4HI said anvil roll; and turning said rolls BGTAROVME |y  to

formsaid cut lines in said sheet, wherein said cutting bl ades are

“circunferentially arranged at a predet®rm ned interval and each cutting
bl ade extends circunferentially in a V-shaped manner having a forwardly
directed crest in a turning direction of the roll to advance cut froma

side of SRLGGI ihe ANEasfl p2BKh shabledpor Bk IR RINbRASNLE R DeAT

receiving races arranged at a pred dinterval in an axial direction
- Taces mefPbE PR HhSnbEpas 2avRI RS, Torhed 18 M R e e

ot ze of Shpt cherarcrner P8 vRE Bibed Liletf Bdiche (i iR BT L 0¥

L0 % R RSEE L R e oo e ety o

cut lines as s&i € receiv aces of sai

anvil roll have a hardness PL ACEVENT. ,SHEET 2.6 Lch is

| ower t hEADtHERE Bfft}t‘hés%Wt?m%l’?fdeswggftté%?:&mgggtlég Ifo%?g%g%f#gh t hod
for formng cut lines as set fqrth in_claiml erein_said, sh i.Ss made
of paper thg FBEWGTRES (4br itg‘,e 5"&3!1]%5 day 6T 6EFERYS: 1 %g’rﬁ&)%%%séﬁ’ﬁ c and a
film a conposite of a nonwpven fabri nd a f.i-hr ous (of 0] site of a
film and b&W%GQQ\AEB?EGrl%P%%n%%ﬁch %f agjﬂl%ngalﬁ\gﬁﬁs\/‘& %02%?‘?3 and a
fibrous web. 5. The nethod for fornjg&_c&t | i nes as se];_t forth in claim4,
fhjer ei n J4i @an AR ShRANS S OR TelAtLHTLY dAFIRRETSSS 8T Thash&ars& Por
formng cut lines as set forth in claiml, wherein said receiving faces are
formed t dhehiGiben$.said roll axis direction in accordance with an advance

inthe circunferential direction, so_that portjons of said cutt.ing, bl ades
abutting agai n&f Edgs- iz and 38 ant Ed9mb @’rﬂ"f‘tn?alao?ﬁc%%‘%é‘éﬁ’é’ld@ﬁ%& cutting
bl ades at a next tinme when said cutting blades _and_said recejvi.ng faces
abut agaiofse Bethodiaeeording R idis iaventiion: fOr-fOrBLRg Gt ﬁd‘i“&s‘énvi I

roll turn, the cut lines correspondi n% to the width of said receiying faces

are for mithd.n Haiis shedevehepmebt apfafhed ontesn GIFIMERTenee, o i on

that said receiving faces extend.
cutter roll '1; Fig. 5B is a development of the outer

circumference of an anvil roll 10A; and Fig. 6 is a top plan

view showing a sheet 20B having cut lines.
The cutter roll 1 shown in Fig. 5A is identical‘ to the
L) cutter roll 1 shown in Fig. 22 to have the generally V-shaped
cutting blades 2 formed at the constant interval in the turning
direction (or -in the direction a). The individual cutting
blades 2 are formed continuously without any interruption in

- the roll axis direction (CD).

on the outer circumference of the anvil roll 10A shown
in Fig. 5B, there are formed the receiving faces 11 of the
predetermined width W and the grooves 12 for separating the

receiving faces 11 at the spacing d in the roll axis direction.

»

-



REPLACEMENT SHEET 2 6 JUL 2004 7. The method for formng cut |lines as set
forth in claim6, wherein said receiving faces are forned in a hericg

shape on a circunference of said anvil roll. 8. The nethod for forn3‘g“5u@m4_

‘lines aW&&548Brth in claim 1, wherein said sheet is forpesdoPy/gh&o0si ng a

| ayer of long fibers opened fromtow on a base material so as to have a
basis weight of 50 g/n2 or nore. .A g
@DAY.Ae.Ay.A,.AY.A.Ay+\.A.AM@DA|.Ae.Af.A.AfB.Ay.A|.A\.Ae.A.Al.Az(B.As(|.A<.
A(_.A<@A, . A Ae"".A A Ah)40:L45 C .
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S Nal <@ Ch f AFwRt ca]icarb]é%\gﬁé?g’al?g edu v Rsy ST eurress it a

W] cal] caligabk¢ahcal eakcabigal ¢ayhcal ca] cal cal ca] cal] ca] cal ca' >J

wgl f a[ VP wgl f a[ VPU] ca] cal] ca] cal] ca] cal] caD] cal] caU] ca] cal] ca] cal] ca

W] cal ca If the cutting blades 2 of the cutter roll 1 are inclined

¥

at an angle 61 with respect to the roll circumference direction,
on the other hand, the angle § is preferably (1/2)+1 or less.

- Fig. 6 shows the sheet which is fed to the clearance
_between_the cutter roll 1 and the anvil roll 10a, as shown in

Figs. 5A and 5B, to form the cut liﬁés 21. This sheet shown
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against the receiving face 11 once again,

the abutting portion

of the cutting blade 2 at (1) against the receiving face 11
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2 at (i) shifts in the circumferential direction as the turns
of the rolls advance. The receiving faces 11 are inclined to
shift in the roll axis direction as they move in the
circumferential direction of the anvil roll 10A. Therefore,
the abutting portion of the cutting blade 2 at (i) aga_inst the
receiving face 11 shifts in the roll axis direction along the
edge of the cutting blade 2 in accordance with the inclination
(0) of the receiving faces 11.

With the receiving faces 11 being inclined with J.:espect

to the circumferential direction and with the two rolls being

given the different diameters, the abutting portions of the

cutting blades 2 against the receiving faces 11 shift along
the edges of the cutting blades 2 as the rolls turn, and the
cutting blades 2 do not abut the same portions of the receiving

faces 11. Therefore, both the cutting blades 2 and the

receiving faces 11 are neither worn nor damaged locally at the-

same portions.

Figs. 7A and 7B and Fig. 8 show a third embodiment of
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Q:u:cumference , are extended at a right angle with respect to
the turning direction (or the direction «) and 1-inearly in the
roll axis direction (CD).

In a cleaning shee-i: 20C, as shown in Fig. 8, cut lines
2128 are formed by the cutter roll 1A and the anvil roll 103,
as shown in Figs. 7A and 7B. The cleaning shéet 20C shown in
Fig. 8 is given a layer structure identical to those shown in

Figs. 3, 4 and 6 by laminating the nonwoven fabric 23 and the

- fibrous web 24. In the cleaning sheet 20C shown in Fig. 8,

a set of cut lines 21A are formed by one cutting blade 2A to
extend linearly in the widthwise direction (CD) 1like a
-perforated line. Between thesesets of thecut 1ines! 21A, there
are interposed fused lines 22A extending linearly in.the Ch
to bond the nonwoven fabric and the fibrous web.

The diameter of the virtual cylinder containing the edges

.of the cutting blades 2A of the cutter roll 1A, as shown in

Fig. 7A, is made different from the diameter of the receiving
faces -11 of the anvil roll 10A, as shown in Fig. 7B,_ and the
receiving faces 11 are inclined helically at the angle 8 with
respect to the turning direction. As the two rolls 1A and 10A
turn, therefore, the abutting portions of the cutting blades

27 against the receiving faces 11 ~shift in the roll axis

¥
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blades 2A also shift. Like the embodiment shown in Figs. 5A

and 5B and Fig. 6, therefore, the cutting blades 2A and the
‘receiving faces 11 can be prevented from being locally worn
and damaged.

In the cleaning sheet 20C shown in Fig. 8, the cut lines

2]A are arrayed at a spacing in the direction which is inclined T }
‘at the angle 6 with respect to the MD, i.e., in accordance with
the extending direction of the receiving faces 11. 1In the
‘regions defined between the fused lines 22A and the cut lines
21A, moreover, the fibers cut by the cut lines 21A are raised
‘from the nonwoven fabric 23 while having their root ends at _
the fused lines 22A, to form the napped brush-shaped portions.
In the regions having no cut line 21, on the other hand, the
fibrous lajer extends in a bridge shape between the fuse.d lines
22A and 22A. | B
Here, the sheet in the invention should not be limited
‘to the composite one of the nonwoven fabric 23 and the fibrous
web 24, as shown in Fig. 4, but may be a composite sheet of
n‘onwovén'fabrics, a composite sheet of a film and a fibrous
"web or a film and a nonwoven fabric, a composite sheet of a
£ilm, a nonwoven fabric and a fibrous web, or a single layer
- 'sheet of a nonwoven fabric, a film: or paper.

It should be noted that the purpose of forming the cut
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for such applications is shown in Figs. 9A and 9B and Fig. 10.

Fig. 92 is a development of a cutter roll 1B; Fig. 9B is a

s
s’

development of‘an anvil roll 10B; and Fig. 10 is a top plan
view of a sheet 20D in which cut lines 21B are formed by the
cutter roll 1B and the anvil roll 10B shown in Figs. 9A and
9B.
In the cutter roll 1B shown in Fig. 9A, cutting bladeé
2B are extended in the circumferential direction but at an
inciination of angle 82 with respect-to the circumferential
direction. These cutting blades 2B have a spacing dD'in the
o roll axis direction. The cutting blades 2B form one helical
line on the outer circumference of the cutter roll 1B if the
angle 82 is so set that the cutting blades 2B shift by the Spacing
d0 in the roll axis direction when the cutter roll 1B makes
one turn.
In the anvil roll 10B shown in Fig. 9B, receiving faces
11A and grooves 11B are formed alternately in the
circumferential direction. In Fig.. 9B, the receiving faces

11A and the grooves 11B are formed at an inclination with
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-110%| & f3eces IIVEbUY pgainy&IEH6Y 'dtlief).- WAs a result, the plurality
of cut lines 21B are formed in the sheet 20D. Thesé cut lines
21B are arranged at the spacing d0 in the roll axis direction frﬁ
in accordance with the extending direction of the receiving
faces 11A and are spaced in accordance with the extending
direction of the edges of the cutting blades 2B.

In this embodiment, the abutting pértions of the cutting
blades 2B against the receiving faces 11A shift sequentially
in the extending direction of the edges of the cutting blades
2B as the two rolls turn. Especially with the two rolls having
the different diémeters, if the receiving face 11a indicated
at (iii) abuts against the cutting blade 2B at one turn, when
the receiving face 11A at (iii) abuts against the cutting blade
2B-once again at next turn, the abutting portion of the cutting
blade 2B against the receiving face 11A at (iii) shifts in the
extending direction of the edge of the cutting blade 2B.
Theréfore, the cutting blades 2B can be prevented as much as -t
possible from being locally worn.

The sheet 20D shown in Fig. 10 may be exemplified by a

' sheet manufactured by laying a bulky nonwoven fabric over a
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cut lines 21B between the base material and the nonwoven fabric.
As has been described hereinbefore, according to the
invention, the length of the cut lines is determined by the
width size W Sf the receiving faces of the anvil roll so that
g’_ ) the cutting blades of the cutter roll can be made longer than
the cut lines. This makes it unnecessary unlike the prior art
to provide the cutting blades having the short edges and makes
it possible to elongate the lifetime of the cutting blades and
to prevent the cutting blades from any damage or from being

folded or broken.

When the cut lines are formed in the V-shaped array, no
offset force is applied to the sheet so that the V-shaped cut
lines can be regularly formed without any distoréion or

i 4 displacement.

When the receiving faces are extended obliquely with
respect to the circumferential direction of the anvil roli,
moreover, the abutting portions of the cutting blades against

- the receiving faces can be shifted along the edges of the
cutting blades to prevent the cutting blades from being locally
worn or damaged.

According to the invention, still moreover, the rolls

can be given the simple structures and can be easily polished
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to lower the production cost and to shorten the manufacture
period.

Here, “comprisés/comprising“ when used in this
specification 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 T
and described, the invention is not limited to the embodime‘n_ts
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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cuttingblades protruded on its outer circumference and an anvil
roll for receiving said cutting blades; comprising:

feeding a sheet into the clearance between said cutter
roll and said anvil roll; and turning said rolls individually
to form said cut lines in said sheet, wherein

said cutting blades are circumferentially arranged at
a predetermined interval and each cutting blade extends
circumferentially in a V-shaped manner having a forwardly
directed crest in a turning direction of the roll to advance
cut from a side of said crest, and said anvil roll has a
predetermined width of receiving faces arranged at a
predetermined interval in an axial direction of the roll,

so that cut lines corresponding to the width of said
receiving faces may be intermittently formed in said sheet along

said V-shape.

2. The method for forming cut lines as set forth in claim
1, wherein a diametrical size of said cutter roll to the edges
of said cuttingblades is different fromthat of receiving faces

of said anvil roll.

3. The method for forming cut lines as set forth in claim -

1, wherein the receiving faces of said anvil roll have a hardness



+10%r& () - 1) &10%1& ()-w 0! 10%1& () - %! 10%r& ()-0l t{\: 10!

< 109&’ 8| )10%&' ()9 @ Z, 109%& ()9),! >0 Z, 100/&'(%)- 3 {10m JF&EBLACEMENT SHEET
100! 10%& () - Z°50pqruj _@ 10! 109 & ().- 10L 10L 10LLg

109%.&' ()-! <|(?v| 10%%‘ (J)-_i ] 109%.& £ 9’90%&' ()-&dEj _@ 10! L109% &2 (© -J5L. 2004
0!10% & ()-@10% & ()-&10% & ()- 9 10% & ()- 109 & () - Z5dE _@ 10!

0409 & ()-1i'10% & ()- f10%& ()- 10% & ()-Y#10%4 & ()- S10%& ()-\]~_dYNC
10! 10] 10] 10] 90! 109 & ()- 7#10% & ()--!10% & ()-)P10% & ()-|' L! 1094 & () -
_qtdEYNC 10! 0i!10% & ()- #109% & ()-L!10% & ()-%0% & ()-=10% & () -

10% & () -wiE dhi E¥NCowelr Shhnh0h&t (Of JiHel @Ue ifg blaakksof) s Sl lOMEex ) - )

roll.

4. The method for forming cut lines as set forth in claim
1, wherein said sheet is made of paper, a nonwoven fabric, a
film, a composite of a nonwoven fabric and a film, a composite
of a nonwoven fabric and a fibrous web, a composite of a film
and a fibrous web, or a composite of a film, a nonwoven fabric

and a fibrous web.

5. The method for forming cut lines as set forth in claim

4, wherein said fibrous web is a layer of long fibers.

6. The method for forming cut lines as set forth in claim
1, wherein said receiving faces are formed to shift in said
roll axis direction in accordance with an advance in the
circumferential direction, so that portions of said cutting
blades abutting against said receiving faces may shift along
edges of said cutting blades at a next time when said cutting
blades and said receiving faces abut against each other, and

wherein as said cutter roll and said anvil roll turn,
the cut lines corresponding to the width of said receiving faces
are formed in said sheet and are arranged at an interval in

a direction that said receiving faces extend.
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8. The method for forming cut lines as set forth in claim

1, wherein said sheet is formed by disposing a layer of long

fibers opened from tow on a base material so as to have a basis

weight of 50 g/m’ or more.



