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or the like. DESCRI PTION OF THE PRIOR ART In the general nethod for

i nes and an an a receiving

FRIBedoengt h i:n those various sheets,

on the outer circunf erenﬁgﬁﬁ&ﬁoﬂﬁﬁdoﬁﬁﬂf %V#N‘IIIIES?I cl earance i nbet ween
t

with the sheet and are t

arned. " Daring esé turns, the sheet

S

“bitten and_cut he e ting bl ades and the receiving face so that
the cut Fiikl Oﬁaéﬁggmﬁgﬁglength as that of the cutting blades are

formed | lural ity of porti f_the, sheet. Th "cyt |i.ne"
used her el n' i ST aRESEEAt RN o | FIared” o, o iyt hfpg brhilg 9

/:AI:\

method for forming a plurality of cut lines of a predetermined
length in a sheet made of paper, a nonwovén 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, 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
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.
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hand, one cutting bl ade is pressed
at an interval on the outer circumference of the cutter roll.

With the edges thus being short, the individual cutting blades
are weakened so that they are liable to be worn at their edges
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



many times by the receiving face. As a result, the edges of the cut
bl ades are seriously worn. Mreover, the receiving face of the anvi
-is hit many tines at the sane 2 8 JUL 200k WO 01/54872 PCT/ JPOL/ 01
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al so. seriously damaged or worn.
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forming cut lines in a sheet, which is enabled to prevent the
cutting blades from being worn, folded or broken, by making
the length of the edges Qf the cutting blades. (i.e., the linear
length of the edges extending in the roll axis direction and/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; f eeding
a sheet into the clearance between the cutter roll and the anvil

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



and an anvil roll for receiving the cutting bl ades; feeding a sheet into
the cl earance between the cutter roll and the anvil roll; and turning the
rolls individually to formcut lines in 2 6 JUL 2004 VO 01154872 Zﬁ.hn.ﬂmﬁ
PCT/ 3P@0/di3i613 4 the sheet, wherein the cutting bl ades pofr/rpluogsst ter rol | .
are formed into a shape of letter "V', and the anvil roll has receiving
faces of a predetermned wdth fornmed, at an interval in aroll axis
direction, and wherein.the cutter roll is turned to direct the crests of
t he V-shape of the cutting blades forward of the turning direction thereby
to advance cuts fromthe side of the crests of the V-shape so that cut
i nes cdheesbs®¥mg to the width size of the receiving faces may be,
intermttently formed in the sheet along the V-shape. In the |nvent[on
the | ength of whesedageheqtuthing fladrs °%| ya@scwemoaa{ fER foymed
the length of the edges extending in the roll axis_direction and/ or |n t he.
rol | ciinhonbesbape aifr detten) "Vi,nandreRecaavibolhdhas k88 Hing aces for
receiving the cutting blades are nmade to have a predeterm ned wdth size, ,
so that fiavescof &iprsiefierminedmjidth Sormespahdimdntenval inderalilze of the
receiving faces can be fornmed when the sheet is pressed and cut by the
cutti ng adisdedremtdidre amnetei ving faces. This nakes it unnecessary to
shorten the edges of the cutting blades so that the cutting bl ades can

' wherein the cutter roll is turned to direct the crests

&

of the V-shape of the cutting blades forward of the turning
direction thereby to advance cuts from the side of the crests T
of the V-shape so that cut lines corresponding to the width .
size of the receiving faces may be intermittently formed in
the sheet along the V-shape.

In the invention, the length of the edges of the cutting
Vblades 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 1less worn and can be prevented from'being folded or broken.

fIn 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



be | ess worn and can be prevented from being folded or broken. In the )
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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 isPliable to be dispersed in the basis
weight in the widthw se direction, for exanple, the cut |lines are arrayed
in the V-shaped pattern, and the abutting portions between the cutting
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of the V-shape. As the two rolls turn, therefore, substantially
honbgeneoygyé of 4R iac WwedigHthe £ Bohy/ahd1t efdrd andhehdictit el Seablierest i on
*(CD) upon the sheet at the layer of the long fibers or the layer of the
split yarpg c?fé;%’éﬁséci‘?il? g paefid hei¥hthapetheAviathesbbt dipecexbnpnel y

w dt hwi se offset force will act on:- the layer of the long fibers or the
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g" 3 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 sﬁape at
{7) 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



of the V-shape being given the acute angle and laid on the common |[ine, )
t he pressure on the cutting blades can be easily nmade constant when _t

cutting bl ades abut against the receiving faces. According to a setd 200'2
aspect WPWHEBRZnvention, there is 2 6.JUL 2004 WO 01/ 548¢2/pe319036301100163

6 provided a cut line form' ng nmet hod conprising: using a cutter roll

havi ng cutting bl ades protruded on itsgouter circunference and an anvil

roll for receiving the cutting blades; feeding a sheet into the cl earance
between the cutter roll and the anvil roll; and turning the rolls
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wherein the anvil roll has receiving f_ace:a of a
predetermined width formed at an interval in a roll axis £
direction,
wherein the receiving faces are formed to shift Vin the
rol.l axis direction in accordance with the advance in the
circumferential direction, so that the abutting portions of
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
é};tending 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



In this case, the receiving faces may be formed in a helical shape on the

circunference of the anvil roll. According to a third aspect of tt}es JuL 2004
-invention, there is provided a cut line form ng method co r|S| using a
cut t er WOSISETAY i ng cutting blades protruded on its outef &r ence

and an anvil roll for receiving the cutting bl ades; feeding 2 6 JUL 2004
"WD 01154872 PCT/JP01100163 7 a sheet 7into the clearance bet ween the cutter
roll and the anvil roll; and turning the rolls individually to form cut
lines in the sheet, wherein the anvil roll has receiving faces of a
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shape on the circunference of the cutter rol
direction,

wherein the cutting blades are formed to shift in the
{“j roll axis direction in accordance with the advance in the
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



According to the second or third aspect of the invention, the receiving )
faces of the predetermned width shift in the roll axis direction as th
extend in the circunferential direction of the anvil roll, or the2& %M
bl ades WRMB487  the rol|l axis directicon as they extend PET{ReL/00163
~circunferential direction of the cutter roll. As a result, when the edges
of the cutting bl ades extend continugusly, for exanple, the 28JUL200k WO
01/ 54872 PCT/ 3P01/ 00163 8 abutting portions of the cutting bl ades agai nst
the receiving faces shift in the edge extending direction as the abutnents
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this case, while the cutting work is continued for -
: In the invention, the diametrical size of the cutter roll

1 to the edges of the cutting blades is preferably :made different
from that of the receiving faces of the anvil roll. Ty
With the cutter roll and the anvil roll being thus
ciiametrically different, the cutting blades and the receiving
faces can 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



along t
cutting

i me, the receiving faces are nore easily worn or damaged tha

-fofnedyga the outer circunference of the anvil roll, can _be easily
Y543 sinple nethod of polishing the receivi ngCHERVEMGR | o

remedi €
t urni ng
~exanpl e,

the anvil roll. The sheet to be cut in the invention is, for
made of paper, a nonwoven f8bric, a film a conposite of a
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nonwoven fabric and a film a conposite of a nonwoven fabric 2 6 JUL 2004

W 0 1154 8 7 2 PCT/JP01100163 9 and a fibrous web, a conposite of a film
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fi brous web. However, the invention should not be limted to the cutting
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are to be formed in the sheet of which the fibrous web is a
layer of long fibers such as fibers opened from TOW or split
yarns so that it is bulky and is liable to be dispersed in the

basis weight.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a method for forming

cut lines in a sheet according to a first embodiment of the

inven;ion;
Fig. 2A is a development of a cutter roll shown in Fig.
1, and Fig. 2B is a development of an anvil roll shown in.Fig.
1;
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

i nvention;
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Fig. 3is atop plan view show ng a cleaning sheet in which the cut lines
are. formed by the nethod shown in Fig. 1; Fig. 4 is a section taken al ong
line IV- IVof Fig. 3; Fig. 5Ais a developnent of a cutter roll2nJ&l 200% .
second wWosMa4sTENt Of the invention, and Fig. 5B is a deveCoprempisaf an
anvil roll in the second enbodinment; Fig. 6 is a top plan view showi ng a
cleaning sheet in which the cut lineggare formed by the cutter roll and
the anvil 2 6 J UL 2004 _ wo 01/5497 PCT/JP01100163 10 roll shown in
Figs. 5A and 5B; Fig. 7A is a devel opnent of a cutter roll in a third

enbodi ment _of the invention, _and Fj 7B is a devel opnent of an anvil roll
in the tﬁf’?’@ Ehewsi ABnt 198 95%‘8 'Ed %l?'op pl an vi ew showi ng a cl eanl ng sheet
in which the cut lines are . formed by the cutter. roll d.the any roll
shown in Figs.F¥4-ahl 28 aFldf"&R‘%g%t o%ﬁ/e?oﬁ%ﬁ?ro?mﬁc&f‘t &r IrFi in a

fourth embodiment of the I nvention, and Fig. 9B is a devel opnent of an
anvi | roPRbpAimgats 8fr theciPvankian,y and ﬁ‘é B is 3 deyelopment 8% showi ng
a sheet in which the cut lines are fornmed by the cutter roll and the anvil
rol | sho®f apNifti §elloAngtdreshiprdreadyadimayon MENTS OT THE | NVENTION in
Figs. 1 to 4 showing a nmethod for formng cut lines_ in a sheet according
to a first enbBdgmeft 18f at hepi plent vdew showing a cleaning sheet in

which the cut lines are formed by the cutter roll and the anvil
roll shown in Figs. 7A and 7B; )
Fig. 9A is a development of a cutter roll in a fourth T
embodiment of the invention, and Fig. 9B is a develop‘mentA of
an anvil roll in the fourth embodiment; and
Fig. 10 is a top plan view showing a sheet in which the

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

in Figs. 9A and 9B.

PREFERRED EMBODIMENTS OT THE INVENTION

In Figs. 1 to 4 showing a method for forming cui; 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 - IV of Fig. 3.
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Fig. 3. 2 6 JUL 2004 WO 01/54872 PCT/JP01/00163 11 Fig. 1 shows a cutter
roll 1 and an anvil roll 10. The = cutter roll 1 and the anvil roll
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fed out
in Fig.
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1, letters MD designate the delivery direction of the sheet

and lettaspdl 1.
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As shown in Fig. 1, the cutter roll 1 is turned in the
direction a whereas the anvil roll 10 is turned in the direction
p. In this case, the turning force is preferably applied to
at least the cutter roll 1. The anvil .roll 10 may be given
a tu.t:ning force synchronized with the cutter roll 1 or may be
set in. a freely rotational state to follow the cutter roll 1.

A sheet 20 is bitten between the cutter roll 1 and the
anvil roll 10 so that it is fed out in accordance with the turning
directions of the individual rolls. In Fig. 1, let_:te:_:s MD
designate the delivery direction of the sheet 20, and ietters
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

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

rolls.
20,

-



-.~ 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 circunference with a plurality of cutting blades 2. These i2@idildd@k _

cutti ngvolaimsebss 2 are protruded integrally fromthe outepceirp@iwoiaar ence of .

the cutter roll 1. Wth the outer circunference of the cutter roll 1 being
devel oped, as shown in Fig. 2A, the 4sdividual cutting blades 2 generally
in the shape of letter "V' are arrayed at a constant interval in the
turning direction 2 6 JUL 2004 WO 01154872 PCT/JPA /00163 12 and are
formed continuously w_thout  ,any mterrugtlon in the roll axis direction
(CD). |taBfodrg. S@ﬁBQeHOPEéP“PHélé’h%E ogt ARY dateryryndiiste s ther erred
herein is meant to_indicate a way in which the edge of the cutting bl ade

i s extendedl ards direchienr (€P) curflershinieldibe H@taﬂ ttdrat dihe ishap&yel oped.
Each cutting blade 2 is directed at its crest 2a of the V-shape forward

(i.e., infthbegrubtingrbladeras keferretdeneiotisomeantd ta indicaden si des

(or skirts) 2b of the V-shape backward of the direction a. In this
enbodi meptyay hHen sthdsth Rheoedgaeot vhehapttingrbladedis lasteraied + Wbepr est 2a -
is preferred to have an acute angle for keeping a contact pressure between
t he cut thegpdtedesiizwnfendree ofcthe myiftegrroll ¥ daweloped. r @akch 10 at a
constant level. As shown in Fig. 2A, in addition, it .is preferable that
t he end pattiings bdfadehe apserd:lsned:esecmaatofltarwresttﬂagobl atie ¥-mhdptehe crest
2a of another cutting bl ade
forward (i.e., in the d:.rectlon a) of the turning direction
and at its open sides (or skirts) 2b of the V-shape backward
of the direction a. In this embodiment, the crest 2a of the
V-shape is rounded. However, the crest 2a is preferred to have
an acute angle for keeping a 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 direction.
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 elastically

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

R



2 line on a conmmon line L extending in the roll axis direction. Wth this
construction, it is possible to keep the contact pressure between g\rﬁ UL 200
-cutting blades 2 and the receiving faces 11 always at a constant | IJ
The anWVPOL/8487210 is arranged in parallel with the cutt &fCTHEGLPIES Znd
these anvil roll 10 and cutter roll 1 are elastically pushed by the
“not - shown el astic push neans. The anwi3l, roll 10 is provided on its outer
circunference with the receiving faces 11 having a predeterm ned w dth
size W The receiving faces 11 are linearly extended in the turning
directi on0h,thgy 2 fo U 200dn UDHEIGAEZTBRENEPEE PAIOTH3 scakht O
In g. , SO that t

10, as sh e devel opnent™ of  Fi ey are forned into
directi onty grg Botited vt 8hE SYLARGE et XIS iy Qe e Eobigat UM N9
o const aiP Repa:PAg HOPRArHe St c b EenRtER I a T ARG L SRt or
di recti onGrsaprateraamn, FSn or T eninackAL Seaeikind Far s td REESi vi ng
enbodi o FERSHES DHeIERRTPhd ia21ELn3, tREY (o St Al “oHOPREaPSI | 1.

o o g 'Sn R 818" 0x18 0 rOURYSHY (¥b)"8Y' R 2SS LRY O T

-

10.

{ 3 -~ The width size W of the receiving faces 11 in the roll
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



direction of the cutter roll 1. However, it should be noted that the

I ndi vi dual cutting blades 2 of the V-shape according to the invegg;ﬁ@ Ry
be interrupted at one or two or nore portions mdway of the roll ‘
di rect memor/gy@r0r di ngly, the term"V-shape " as used hergifyysiabdesd not be
construed to preclude such an uncontinuous V-shape which is interrupted -
m dway. In this case, however, the exﬁnsi ons of the cutting -blades 2 in
the roll axis direction (CD) are requifed to be |onger than the wi dth size
Wof one receiving face 11 in the roll axis direction and to have a length
sufficient for _abutting against at l-east two adjoining receiving faces 11
when t heTPké 52 16 a4 190@%e Wy XNeig72 PCT/ JPO /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 ASl%hegheet 28 iefeddr@gherleararee Metunen hbetanttiery forces |

of the cutter roll 1 in the direction a and the anvil roll 10 in the )
directi offoitl Enande tbenanwiidt ined IsHdwn dith i glelliveared cuit iing tead@s 2 are
conti nuous wi thout any interruption in the roll axis direction of the
cutter rbyl the tnrniagadericesoldf the emittter muliert hiandthe i reedtsiion ng
faces 11 having the predetermned wdth Ware forned-at the spacing d in
the rol | carnnd ¢hecemivid. rolllerdf aire, thdiedbheeti@® s cut only at portions
where the cutting blades 2 and the receiving faces-11 abut. As a result,

a plurality of Inuthéicuess2iuetfonuwhown tire Fikeel , 26he et ikig blades

2 are continuous without any- interruption in the roll axis
direction of the cutter roll 1. 1In the anvil roll 10, on the
other hand, the receiving faces 11 having the predetermined
width W are formed at the spacing d in the roll axis direction.
rTherefore, the sheet 20 is cut only at portions where the
cﬁtting blades 2 and the receiving faces 11 abut. As a result,
& plurality of cut lines 21 are cut in the sheet 20. The cut
lines 21 are intermittently formed corresponding to the V-

shape of the individual cutting blades 2. Hereinafter, the

term "V-shaped cut lines" is meant to indicate a set of cut

lines, which are intermittently formed corresponding to the K

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

o



lines 21 are intermttently forned corresponding to the V- shape of the
i ndi vidual cutting blades 2. Hereinafter, the term"V-shaped cut ﬁwg % ﬂﬁ
‘-meant to indicate a set of cut [|ines, whi ch are intermttently fo e 4

correspdYRIOWYST20 the V-shape of one cutting bl ade 2. ThPCHIAHIEE cut

lines 21 are arranged at the spacing d in the roll axis direction with
'such a width extending in the roll gsis direction (CD) as is equalized to
the width size Wof the receiving faces 11. The V-shaped cut |ines 21 never
fail to include one cut |line formng the crest 2la of the V-shape. In

Ot nof 9 Tne I2nalinihy LRECHANAG [2RHY- 8habld BAK 1168 21 0ad

€ crests Za ape

posi ti oned 1o ab st t cut I ng %I ades 2
6 JUL 20 0, T es of
Cho V- sh%t%d%téél?f‘%é %@M&%&%&%&%ﬁ#ye Poeh SR e hitedad S ope
portion b e of the e crests 21a 1o the open
end por chasteeash S Ehe i PR £08 o OFHE LA 5 HAR CEST SR ROEHPAL® Che
"crests Z&Of :Eh@? \%stﬁged cutting blades 2 of the cutter roll 1

are=dire f ofhaY o , In the direction (x) of the turning direction
Y\ "3 In the shee ar the,cut.lin are so xtended t hat
their cuts adv]éthé:é‘ Eﬁ%@%&e?b@‘@l&n’ﬁl@h ﬁﬁ E thac of the
V-shape. When the sl ope portions_21b o t he cut I|nes 21 are to be forned,

forces FVDTRIRSY SHLEHRIPlrdes d?r‘é@t?’éﬁ Febherr gotdub et e A HERCHR t he

sheet 20 by the s|ope
forward (i.e., in the direction o) of the turning dlrectlon.

In the sheet 20, therefore, the cut lines 21 are so extended

/‘*"\‘
e

that their cuts advance from the crests 21ia to the open end
portions 21c of the V-shape. When the slope portions 21b of
the cut lines 21 are to be formed, forces F outward of the width
direction (CD) are caused to act on the sheet 20 by the slope
portions of the cutting blades 2 extending obliquely. However,
these forces F act substantially homogeneously to the right
and left or outward of the widthwise direction across the crests
2la of the V-shape so that neither any offset force ner.any
iTJ widthwise centralized force acts on the sheet 20. What acts
on the sheet 20 is the widthwise tensions which are caused by
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



portions of the cutting bl ades 2 extending obliquely. However, these i
forces F act substantially honbgeneously to the right and |left or outvvajz'ﬂ
of the widthwi se direction across the crests 2la of the V-shape Fob ik 200
nei t herwomyssefitset force nor.any w dthw se centralized POTOPO1@OIES ON t he
sheet 20. What acts on the sheet 20 is the wi dthw se tensions which are
caused by the forces F and F directggd honpbgeneously to the right and left.
Therefore, the sheet 20 is cut without any deformation by the cutting

bl ades 2 and the receiving faces 11 so that the cut Ilines 21 are regularly
formed w_thout any distortien or any. . displacepent,, Especially where the
sheet 26 WIS 1O GGERGE: B5nSPREERFHAL IPACONATHUEON WoP 24 9B and F

are applied to 2 6 JUL 200k. WD 01/54872 PCT/JP01/00163 16  elim nate the

of fset dhecsheat riftq oAnothdst CORSEIUGERCDs SRT EKEMPHEet THE sheat s
construction, for exanple, the sheet 20 is manufactured by |aying the

fi brous 2fel-s2manfagiowrest by diyimihdhe fddrons mMeferd oFehdapda &R TOW or
split yarns, over a base material of nonwoven fabric 23, filmor a .

_conposi lenyg fibkysnentheentibers openpd fsom TOW oxssphaluyayns; @ver, so that.
it is bulky to have a basis weight of 50 g/n2 or nore but is liable to
vary ina besigamatemndiaghef nonwewen disdudionadt, fidweover conposgitewmier of a
virtual cylinder containing the edges of the cutting blades 2 of the
cutter rade nbnwovdnf ffaberic &pdrﬂ:hhaﬁihﬁ, tase showai innPigacks so that
| it is bulky to have ; basis weight of 50 g/m’ or more but is
liable to vary in the basis weight. o T
In this embodiment, moreover, the diameter of a virtual
cylinder containing the edges 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. | ' | _—
On 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

or damage on the surfaces of the receiving faces 11 can be

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



11 of the anvil roll 10. Therefore, the cutting bl ades 2 abut |ess

repeat edl y agai nst the sanme portions of the confronting . receiving f5a§§§ 2]3@4
-so that they abut against different portions of the receiving fac

when th@v‘éﬂg’/ﬁ‘é? roll 1is turned. As a result, the recePSTHEYYIEs 11 are
hardly worn or damaged at their local portions. On the other hand, the
‘receiving faces 11 of the anvil roll710 are made of a | ess hard materi al
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 tﬁ’t% shLPSeE 80 f OFhd FOREiving. fdbés TRkes it: possible to delay the
progress of the wear of the cutting blades 2. The wear or damage on the

surfaces of t%giie%e' '&9toi)aﬁfﬁnl\hé@nslli’&uﬁgr@diﬁéhﬁin § Shewl @i ep
“turning the anvi roI 10 to grind 2 6 JUL 2004 WD-01/54872 PCT/JP01/00163

17 the g ce o o
a4 e;eﬁfar{gé éheet GeEKOAE £8CTnloniBhOchd &3ta1igbs bl Ak

show ng a OA as an exarrp the sheet 20, in which the
cut i neg r tm L . ng is a
section é&e& ong I ﬂgwge%ﬁoﬁ% 013' a‘fﬁ ?1 | e%nllﬁg s{eigflcgbA i s
manuf act d [ h fibgo 24 over the base material or the
nonwoveng"i'g‘:fﬁ1 %loé% fgﬂ% g%nﬁog{éng?aﬁgs' %3 I's exenplified by spun-bonded,

t hermal bonde 1%|-:‘-‘|-fém laceﬁi%é(}xf/\n%/ ellgtﬁ&ﬁlfo&ﬂ&% :[éjfitpé etﬂé bers

such as those COmnposi

fibrous web 24 over the base material or the nonwoven fabric
g{ 1 "23. The nonwoven fabric 23 is exemplified by spun-bonded,
thermal bonded, or spun-lace nonwoven fabric containing
fusible fibers such as those of PET, PE or PP or their composite
fibers. Alternatively, the base material may be exemplified
eﬂither by a fusible film in place of the 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 bundles 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



SHR

fibers. Alternatively, the base material nmay be exenplified either by a )
fusible filmin place of the nonwoven fabric 23 or by a |amnate of th 4
nonwoven fabric 23 and the film The fibrous web 24 is a fibrous Ia%/ ﬁ«a%“@
“of | ongVOiomE482 such as fibers opened fromthe TOWor spPCT/Ip@araos3 These
fibers .are extended mainly in the delivery direction (MD) of the sheet |
20A. The long fibers such as fibers ppened fromthe TONWor split yarns may -
be extended as long as the entire length of the cleaning sheet 20A in the
MD, or the fibrous web 24 nmay be forned of bundles of fibers shorter than

2 P b
. 20A
oppos: 1 8SoRBIGAB HER BT IR UIRA S & gtk 116h (SRS FAPEACH 2004

WO 01/ 54 72 PCT/JP01/00163 18 are di pose o| di ng sheets 25 and 25. These.
hol di ng2SheeTle BRNYRYED SfabeiGyi %‘1‘ 3’5}1%}% Isheets (4R ashidven

fabric 23.. The nonwoven fabric 23 and the hol di ng sheets 25 and 25
sandwi cﬁam@lehottlfadeweoﬁwereostl%e f prhei st iAEOYS el 24 Aandi@& ed with .
a hot-nelt adhesive or fused to each other. In this cleanin sheet 20A,

there aP@hesededithsadhptmaelt) adhnedvie, @ix/ifHeed R ceathnathep. ar e
continuously extended in a shape of letter "V'", which is identical to the

V-shape al ongnvithis qlt‘?élf@t!tg shaet 20R gthene aﬁgeﬂorwdtm%edﬂum l i nes

22.. The :LndJ.v:Ldual fused lines 22 are continuously extended
in a shape of letter "V", which is identical to the V-shape T )
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 bettween aheating 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 atld 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



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 %ﬁ%‘ﬁ-

- cl earance between a heating roll having a V-shaped pressur orti 12?1%
surf acVQMSETY ecei ving roll  confronting the heating rdl “’Qﬁ

cl eani ng sheet 20A thus having the fused lines 22 is fed into the

“cl earance between the cutter roll 1 aw@® the anvil roll 10, as shown in
Fig. 1, the V-shaped cut lines 21 are forned between the fused |lines 22
and 22. The nonwoven fabric 23 and the fibrous web 24 are cut together

2 0ng ! NARE ol shbA0 £8m  brigHe3Raped POFEANR! . ddth brighssaapeasing the

fibrous are nappe atc lons 26 in Fig. 3, therefore,

the fibers Lfo_hgsngft bgef E?j’?ﬁﬁsvﬁgy%%n%r 1%‘::9&3@’ ltnhglflugﬁg rey#8as22 but

" rel eased PRT portion O cut a result, the Cut fibers
pCT! P01 %%Sé”r%g o 38, b e ub gl a7 Wi, MR GHiedTRRe 21, |
brush:shaped B Lh2aeSbabifol bRESHS Z0ISpBL ErbHTEHabAst borkgpkeot ons
e P%%ﬁ?ﬁg&éﬁﬁ.%*‘% 3&. e T 3"”%*'h%’Q%He%ﬂ@ﬁgsl"%afééﬁiﬂ?%ﬁéué“Fayer
extendsmabrldge sh bet ween th fused 522ad.2 ing in
the MD s&bengnti}ines f&ﬁ’é"’dﬁf’sﬁ I EKEEPYR) §7n|aa:]°g"elc§1 %‘@g‘bgf trash
bet veen between the fused lines 22 and 22 adjoinlng in the MD so that
¢ ) it can trap the dust or relatively large pieces of trash between
the fibers.
Of Figs. 5A and 5B and Fig. 6 showing a second embodiment
of a method according to the invention for forming cut lines:
Fig. 5A is a development of the outer circumference of‘. the
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
tJ 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 rell 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.



the fibers.. O Figs. SA and 5B and Fig. 6 showi ng a second enbodi nent of a

nmet hod according to the invention for formng cut lines: Fig. 5A 'ii a
devel opnment of the outer circunference of the <cutter roll 1; Fig. B W 3094_

-devel opM<HA1/54872t he outer circunference of an anvil roll| pt@AroRidsyig. 6 is .

a top plan view showi.ng a sheet 20B having cut lines. The cutter: roll
Fig. BAis identical to the %?utter roll 1 shown in Fig. 2Ato

shown in
have t he
i nt erval
cutting

| w4 ar.e f ti | I t hout I nt ti in,
ol 1 i U BB Hide B, R e 1 S o bt @l it

i ny.Fig., .58, re are for the receiving faces 11 of the
SirsE RN r(tc&/ and Pﬁ&fﬁifggaé(slﬂmf% R AR SPaciond W ng
dinthe_roll axis direction. 2,6 JUL 2004 WO

shown
pr edet er
faces 11
01/ 54872
~the roll

of the r
0.5 Mo

may shif

general ly v-shaped cutting ades 2 forned at the constant

1

in the turning direction (or in the direction a). The individual

t he
10A

he spacgin
%c#jfpéegsﬂéggzéac?ﬁelw 3P HtRe 2o M) gixihdingatiomgdcds it in
axis direction (CD) is preferably 1 mmor nore, and the spacing d
SRR 1 fed B i9F ®MAXG0l | axis direction (CD) is preferably
r nore. However, the receiving faces 11 are so forned at an angle
of inclinati onBOVRVER r eRpa@caiyinefares ik erensd flomiedatiam anigat t hey

t in.the roll axis direction (CD) as they
of inclination 0 with respect to the circumierential direction

that th:ey may shift in the roll axis direction (CD) as they
go in the circumﬁerentia-l direction (or in the turning
direction, i.e., thedirectionf). In the anvil roll 10A, more
specifically, the receiving faces 11 of the predetermined width
W are formed helical in the roll axis direction.

The inclination angle @ is not especially limited if it
exceeds 0 dégrees. If this angle 6 is so set that the receiving

faces 11 are displaced by W+d in the roll axis direction when

the anvil roll 10A makes one turn, however, they form one

" helical line continuing in the circumferential direction of

the anvil roll 10A. Here, the receiving faces 11 may form two
or more helical 1lines continuing in the circumferential
direction of the anvil roll.

If thé 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 104, as shown in

Figs. 5A and 5B, to form the cut lir-.x'es 21. This sheet shown

¥



go in the circunferential direct-ion (or in the turning direction, i.e., 5
the direction 0). In the anvil roll 10A, nore specifically, the receiving
.faces 11 _of the predeterm ned width Ware forned helical in the rd & Jaki 8004

di recti oWO¥H§#82ncl i nat i on angle O is not especially lim befe o exceeds .
O degrees. If this angle 0 is so set that the receiving ?gglgsofuftll%%re
~di spl aced by Wkd in the roll axis direg§ion when the anvil roll 10A nmakes

one turn, however, they formone helical line continuing in the
circunferential direction of the anvil roll 10A. Here, the receiving faces
ontinuing in the circunferenti al

11 may formbye, re.felical Lines

direction of t e%@@er%ﬁf%ﬁ+?gfﬁ‘§e§ﬁ@?ng’hﬂi%5 Xhefsame stuocenreol | 1
are incliged le, 01 with respect to the roll circunference

di rection,ag Bﬁatch‘ggo %rc SHYDY HheRlg 1202 sheowsy dneFabby 3 141@) 491 o | ess.

Fig. 6 sh heet which is fed to the clearance between the cutter
roll 1 angﬂ,téh%fg%sfﬁgr%ﬁl?eﬁg’ﬁp §80WRoHA Fig . bi,gthestused Hihed 02f gpan t he

cut lines his she shown Wyovs4s72 2 6 JUL 2004 PCT/JPO /00163 21
in Fig. efug%m?ﬁea&éanﬁﬁ‘a clraringshepk A0 hahavwre isaMigst Bychnaerpas t hat

of the clggﬁigg shegt1 20A shown in Figs. 3 and 4. In the cleaning sheet .
20B shown" | Bs t REef §0Red; hetweepnatde ffasmel ldnesn Zzhe cl eani ng

sheet 20A shown_in Fig. 3, and the cut lines 21 are forned between the
fused |ines 22 T#n*hfenbrbimenstshmowin Figss 525AndnEn5Enansidi &, 6,
the receiving faces 11 of th;-:- anvil roll 10A are formed
’l{j} helically in the roll axis direction, so that the cut lines
21 formed in the cleaning sheet 20B are formed to have a length
corresponding to the width size W in the roll axis direction
(CD) of the receiving faces 11 and are arrayed to have the angle
8 with respect to the MD in accordance with the extending
direction of the receiving faces 11.

In the embodiment shown in Figs. S5A and Sp and Fig. 6,
the receiving faces 11 of the anvil roll 10A are helically
f‘.ormed. Therefore, the portions of the edgés of the c;utting

) blades 2 to abut against the receiving faces 11 shift along
the edges of the cutting blades 2 in accordance with the turns.

For example, when the predetermined cutting blade 2, as
indicated at (i) in Fig. 5A, abuts against the receiving face

11 of the anvil roll 104, the cut line 21 is formed, as indicated

- at (ii) in Fig. 6. After this, when the cutter roll 1 and the
anvil roll 10A turn so that the cutting blade 2 at (i) abuts

against the receiving face 11 once again, the abutting portion

of the cutting blade 2 at (1) against the receiving face 11



the receiving faces 11 of the anvil roll 10A are fornmed helically in the
roll axis direction, so that the cut lines 21 formed in the cleaning sheet '
20B are fornmed to have a length corresponding to the width size W gryuh@tts
roll axweodissgreti on (CD) of the receiving faces 11 and ptenspifiyed to have s
the angle O with respect to the MD in accordance with the extending
direction of the receiving faces 11. hh the enbodi nent shown in Figs. 5A

and 5B and Fig. 6, the receiving faces 11 of the anvil roll 10A are
helically forned. Therefore, the portions of the edges of the cutting _j

bl ades 2 t.q abut, agai nst _the recei,ving.faces 11 shift al on t he edges of.
Che. out ¢ IS ddt LS Fo3do BXdan AT RPEACENLCPAr ALONTFbRocRAnEI 8T ThEn t he
predeterm-ned, cutting blade 2, as indicated at (i) in Fig. SA abuts

agai nst %tr%im%éef%ce 11 of the anvil roll 10A, the cut line 21 is
formed, as indicated ~ at (ii) in Fig. 6. After this, when the cutter roll 1
and the anvil| Fodl thiga adlidemo ithads mecesfanhdintdde drapeterefs

agai nst the receiving face 11 once again, the abutting portion of the
cutting Biheleirtaal oyldaderscontaindag Lhegefdges ¢f the guktepouol D -
01154872 PCT/JPeiro0163 22 shifts in the roll axis direction (CD) al ong

t he edge lobet Hafferentnironstlee dismeteniof &he seceiving fiecessalyofhat the
di aneter of the virtual cylinder containing the edges of the cutter roll

1 be dif ftidrerman¥ibnrohk #0Aret@itbfthhe diemetirigaflacHs fletrerice, the

T

p;srtion of the receiving face 11 to receive the cutting blade
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 nbt 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



the anvil roll 10A. Wth this dianetrical difference, the portion of the

receiving face 11 to receive the cutting blade 2 at (i) shifts mp_t@emL 200

-circunferential direction as the turns of the rolls advance. The receiving -
faces 1WOMMESTclined to. shift in the roll axis directi SRTARYNED rove in
. the circunferential direction of the anvil roll 10A. Therefore, the

~abutting portion of the cutting blade22 at (i) against the. receiving face
11 shifts in the roll axis direction along the edge of the cutting bl ade 2
in accordance with the inclination (0) of the receiving faces 11. Wth the
recei vi “gtﬁégﬁ%eﬁhBﬁ' ngrh@@:'n'v&qdréﬂi honesmeet int ®ighere i boiad sy Ridi al

direction an e two rolls being given the different dianmeters, the

BOULLT N0 SO R NS, $QBLT BBY DhAdESd caalasty (e SRSEhViAFfgces 11

shift al ong cutting blades 2 as the rolls turn, and the:

cutting b.hgd %‘g?‘ﬂ& O‘%‘{?‘%ﬁ%ﬂ% pporaté Sﬁ%ﬁfu&&g ¥ |1yylélg)ugépes 11.

Ther ef ore,” bo and th recelving faces 11 are

o “§rsﬁ%££%‘5‘1? e B¢ ﬁ%ﬂéﬁf% Se oS8R ebe 8Lk Seapdey B, 12 a0¢
T 10

thattsﬁo:/\ﬂh ﬁiﬁ%g”‘% g’-’?ﬁ%&"éu ‘i%érthr ﬁﬁ§2§£§°ho%\ﬁlaqid E‘BLHE%ﬂ}%e El'however

cutti ng bl aﬂﬁs 2A (? $r0trUd?&5 romthe outer circunference, are extended

at a rightoLhg?®*%i thrrethaRt

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

2128 are formed by the cutter roll 1A and the anvil roll 103,

o
|
R

as shown in Figs. 7A and 7B. The cleaning sheet 20C shown in
Fig. 8 is given a layer structure identical to those shown in
Figs. 3, 4 and 6 by laminating the nonwoven fabx."ic 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 lines 21A, there
are interposed fused lines 22A extending linearly in.the Ch

i 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

-

¥



the turning direction (or the direction a) and linearly in the roll axis
direction (CD)_. In a cleaning sheet 20C, as shown in Fig. 8, cut lines
) 21A are formed by the cutter roll 1A and the anvil roll 10A,  as2$hdin il
Figs. 7TWQeidB4¥B. The cl eani ng sheet 20C shown in Fig. 8 pcr/gpoyesics | ayer “
structure identical to those shown in Figs. 3, 4 and 6 by |lamnating the
nonwoven fabric 23 and the fibrous 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 widthwi se direction (CD) |ike a perforated |ine.
Bet ween these sets oi the cut |ines %“}H there are_interposed fused |ines
22A ext erdFFCHIARaAI9NInthGceeges: 8THbAG CRETABGWEI@Mematic 284 thie
fibrous web. The dianmeter of the virtual cylinder containing the edges . of
t he. cut t | MPEFLRGPOIXIANS AL The rereiying haces Khagainst Higocukhings nade
different fromthe diameter of the receiving faces 11 of the anvil roll
10A, as shbades kiglsyghifid t Adke &b@ emhpdimant shawre im@iiosedSA
helically.at the angle O with respect to the turning direction. As the two
rolls 1A amd 9Bsand yFig. therthereforae thet cubgipgr biladeso2at hadcthei ng
bl ades 2A against the receiving faces 11 shift inthe roll axis 2 6 J UL
2004 WD vae¢sising PEAeeS0l] 0vas3besprevestedofiranobginge ledgdd yoivorne
cutting blades 2A, and the abutting portions of the receiving faces 11
agai nst témdcdamaggd.bl ades 2A also shift. Like the enbodi ment shown in
Fi gs. :5A

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 )
‘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



and 5B and Fig. 6, therefore, the cutting bl ades 2A and the receiving
faces 11 can be prevented frombeing locally worn

-cl eani n

t he ND

t he nonwoven fabric 23 while having their root ends at
22A,
cut
shape bet ween e fuysed lines 22 d 22A -
*inventioﬁssﬁBU%geh i 4%?

to
i ne

sheet 20C shown in Fig. 8, the cut lines 21A are arrayed at a
spaci ngWOPHs#32 di recti on which is inclined at the angl e POTPaIMOt@Spect to
I.e., in accordance with the extending direction of the receiving
‘faces 11. in the regions defined betyasgen the fused |ines 22A and the cut
lines 2

1A, noreover, the fibers cut by the cut lines 21A are raised

from

the fused 1ines
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23 and th
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fi b 24, h J Fig. 4, but it
sheet of SﬁﬁBhaxr)\Fé‘?Fous tf%ﬁ cs,Th?fSc‘gHg\(l)ws}illt‘l}sslhg‘ﬁy &e E“Pg% g‘?ﬂaéggit gghse

web

or a filmanpd a nonwoven fabric, a comqQsite _sheet of a fil.m a nonwoven
fabric aﬁﬂpil‘f’f"ﬁr"f?ﬂss“‘éﬁ,a%rpeffﬁq?d?ﬂ% IQReAPeRING SIHIRIGRSS Phbric, a
filmor It should be noted that, the purpose of formng the cut 2 6

paper .. ) |
JuL 2oo4°“§\016£'ﬁ§4§?§ petingof $94as P -nemmRablfernittently i s not

limted to the napping of the fibers

sheet to formBHECWER gmbodiment to be used for forming the cut lines

s
s’

for such applicatiéns is shown in Figs. 9A and 9B and Fig. 10.
Fig. 92 is a development of a cutter roll 1B; Fig. 9B is a
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 blades

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
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

as in the aforenentioned cleaning

and damaged. In § Qe 2004



shaped portion. The cut lines may be used for another application such as
perforated |lines for opening envelopes or cut lines for making a film
air-permeable. A fourth enbodiment to be used for fornming the cut RifnééL 2004 _

for suchweappdaszations is shown in Figs. 9A and 9B and Fi gpchSpo1obies- OA 1S
a devel opnment of a cutter roll 1B; Fig. 9B is a devel opnent of an anvil
roll 10B;, and Fig. 10 is a top plan \Q'Gew of a sheet 20D in which cut |ines
21B are fornmed by the cutter roll 1B“and the anvil roll |1 OB shown in Figs.
9A and 9B. In the cutter roll 1B shown in Fig. 9A, cutting blades 2B are
extended in the circunferential direction but at an inclination of angle
02 with rE@PRRELt 6Ot fdeirthinfak bt dbrechipacbusnmaphdie extenhdgdbliades 2B
have a spaci nf dOin the roll axis direction. The cutting blades 2B form
one hel i ceprallat &r the solér agiscdirecsioan.of the cutter roll 1B if the
angle 02 is so set that the cutting blades 2B shift by the spacing dOin
the roll axis dFResutdervehl diBarndtheranwil robliddesrediesd inbetweant he
anvil roll 10B shown in Fig. 9B, receiving faces 11A and grooves 11B are
formed alwvdkhdihe shaett BOD and aneg duamiedal  Otheagt tha.sheetizpd i8Bcuthe .
receiving faces 11A and the grooves 11B are forned at an inclination with
WO 01/&u87ee poprtlidng whed4 POE/ JRCLing 6Bade6 2B and the receiving
faces 11A abut against each other. As 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 )
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 diaineters, if the receiving face 11a indica'ted
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 bulicy nonwoven fabric over a



respect to the roll axis direction but may be extended in parallel in the
roll axis direction. The cutter roll 1B and the anvil roll 10B ar é%@ 2004
-inbetween w th the sheet 20D and are turned. Then, the sheet 20D ﬁt

at the YE&I/54813 where.the cutting bl ades 2B and the recePUTARpI/BESes 11A
abut agai nst each other. As a result, the plurality of cut lines 21B are
“formed in the sheet 20D. These cut lipgs 21B are arranged at the spacing
dO in the roll axis direction in accordance with the extending direction
of - t he receiving faces 11A and are spaced in accordance with the extending

glblrj'?flt Ing por‘?l ons&g)?ﬂfihe cut]??n& %l?n% g%%?n%jfﬂ%%gl re%%eetshilA
Shi T SCHSN B/ pelfg! PErfiZh f{q{aggheb&eg@b% Shaii 28902 Medding !l 10

~ bl ades Speciall’y W t'h WO To t he
di ff t _di t f..th f 11A b
agal ﬁéteztm' Shes e Bu R S oS SmEs R 5?e$%a(égc%h%‘1/‘it at
t tt | ad t h
Sbut Ui ng EF ﬁhgiiléﬁét%%eplﬂﬁe a?s%e%eaa?ﬂé%“a%@%ébi ﬁf’}”#‘faccfe 11A at

i shlftsmt extendln on of t eedeof tt blade
(ZB )Ther ef or e Bg ﬂ@%&??ﬂgdﬁ Eﬁﬁlﬁﬁeg%@eg?&& ﬁ: Possi bl e
frombeing locally worn._ The sheet 20D shoqwn in F| lified
by & sheb@vmm%ctWedlm%ﬁ%gt%e T L TR L ﬁ%@?ﬁwa 63 UL

2004 WD 01/54872 PCT/-JP01/ 00163,
width size W of 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



27 base material = of a nonwoven fabric or a film Wth the cut |ines 21B
being formed, the sheet 20D is suited for a cleaning sheet because the

dust or refuse can be easily trapped at the cut lines 21B betwee 6-%@9{;@@ )
mat er i avoansugrhe nonwoven fabric. As has been described Bergpilagiar € -
according to the invention, the length of the cut lines is determ ned by
the wdth size Wof the receiving f s of the anvil roll so that the
cutting blades of the cutter roll can be made | onger than the cut |ines.
This makes it unnecessary unlike the prior art to provide the cutting

bl ades havi Eg t he Short gdges and nmakes it possible to el on%ate t he

i f eti metBf 1PKBT chREi RECHRGHLEN RSt BRE EQeRbOTREN: (e AGIMIERAFEUT® om any
darmage or frombeing folded or broken. Wien the cut lines are formed in

the V-shBBE#C4rray, no offset force is applied to the sheet so that the

V-shaped cut |ines can be regularly formed without any distortion or i
di'spl acenent . WRERAr t hé COBPILFESY comnsi g 'ext whend dmedjuein withis r espect
to the circunferential direction of the anvil roll, noreover, thé abutting |,

port i onsspecifiécatienngsol taken agai mpecifie theeipierpriceesfcmtatedshifted .
along the edges of the cutting blades to prevent the cutting blades from
bei ng | oéaftyregerintegensngitpsAcgordinpgneatishbut ndees irot, psieicliudeor eover
the rolls can be given the sinple structures and can be easily polished
26' JUL 20bé presence or addition of one or more other features, integers,

steps, components or groups thereof.

Although various exemplary embodiments have been shown )
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.



WO 01/54872 PCT/JPO /00163 28 to |ower the production cost and to shorte?
t he manufacture period. Here, "conprises/conprising" V@EP}.M}EMENT[ hREE
ddF

specification is taken to specify the presence of statec eat ures, y
i ntegers, steps.or components but doe32not preclude the presence2ob JUl 200
addition of one or nore other features, integers, steps, conponents or
groups thereof. Although various exenplary enbodi nents have been shown and
described, the invention is not limted to the enbodi nents shown.

Therefore, the scope of the invention is intended to be limted solely by
the scopeymdT t1e cilmiMmspthat foll ow. REPLACEMENT SHEET 29 2 6 JUL 2004-
WHAT IS CLAIMED IS: 1. A nethod for formng cut lines using a cutter rol

having cufting heedes ﬂs@tfrdﬂa@lgloeu'ttﬁr%g 851 hb’ & WERIRNE81 fHhAh NV
roll for receiving said cutting bl ades; conprising: feeding a sheet”into

the cl earé\mﬁﬁ@bmﬁaasiﬁi&l:ﬁ%&éc?én Eee é)u’é‘é‘? c%%jcﬁnﬁ@ﬂénéi'eg%ﬁd a?lné\}#ﬂ ni ng

said rolls individually to formsaid cut lines In sal eet, erein said

Cutting bloiesed &-Ebd CURET E01h ALY AL NIEHeEL cAmpLedehglm ned interval

and each cutting blade extends circunterentrally in-a aped manner
advance cut Trorairy ESHPR IRt Lo LUEPuIts Dot hila il 10
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



predeterm ned width of receiving faces arranged at a pr ry

interval in an axial direction of the roll, so that cutREgmé}\héﬁjsgﬁgﬁmg
to the width of said receiving faces_may be internmittently formed in s iﬁh
sheet along said V-shape. 2. The metR8d for forming cut Iines aB[beHﬂIgﬂ
inclaim 1, wherein a dianetrical size of said cutter roll to the edges

of said cutting blades is different fromthat of receiving faces of said
anvil roll. 3. The nethod for formng cut lines as set forth in claim 1,
wherein the receiving faces of said anvil roll have a hardness REPLACEVENT

SHEET 30wizidh Jild 1p@@4 thhncthas édware duartimpblatielshefcasidnguttages of
said cutter roll. 4. The nethod for formng cut lines as set forth in
claim 1,rekrein said sheet is nade of paper, a nonwoven fabric, a film
a conposite of a nonwoven fabric and a film a conmposite of a nonwoven
fabric and a fibrous web, a conposite of a film and a fibrous web, or a
conposite of a film a nonwoven fabric and a fibrous web. 5. The nethod

for formag cuttHd MRsthda $r Feihll g chkal Thed, aWN8EEI Fosahdifi by web is
a layer of long fibers. 6. The method for form ng cut lines as set forth in

claim 1.1yReicidipdid tRiad N8 hatRSoR! BabBEPd honddvth tibgd 7ol
axis d!rectlon in accordance mﬁth.an advance in the circunferentfa
directi ongj BR, abmBokh LSt Y ndRidver FhiB%ic 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.



bl ades abutting against said receiving faces may Shl ft
cuttl ng bl ades at a next tinme when said cutting bl adesm—%ggﬁzéﬂw
faces abut agai nst each other, and wherein as said cutter roll d.s
anvil roll turn, the cut Iines corre?’&ondl ng to the width of salr}dﬁ %E 2004
receiving faces are fornmed in said sheet and are arranged at an interval
in a direction that said receiving faces extend. REPLACEMENT SHEET 31 2 6
JUL 2004 7. The nethod for formng cut lines as set forth in claim6,
wherein said receiving faces are formed in a helical shape on a
ci rcunf er énce dfhegiethodiffor dormig Eue ienesdatosetoforny thtclanes as
set forth in claim 1, wherein said sheet is fornmed by disposing a | ayer of
long fi bér sriopemiod faishreowiving Hasesnaterfatmed ias at hehavalashage s
wei ght of 50 g/ n2 or nore.

on a circumference of said anvil roll.

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 o;;ened from tow on a base material so as to have a basis

weight of 50 g/m’ or more.



