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1 DESCRIPTION Title of Invention: CLEANING SHEET AND PROCESS

FOR PRODUCING THE SAME Technical Field [0001] 5 The present
invention relates to a cleaning sheet having a multitude of long fibers

oriented in substantially one direction. Bagkground Art [0002] There are
known cleaning sheets that are used by being attached to a head of a

cleaning 10 tool which further includes a handle connected to the head.

Some types of these cleaning she@&8GRKPOMINtO have a multitude of long
fibers. For example, Patent Literature 1 discloses a cleaning sheet having a
healHgsphie\sHien: &ridr AN RHE BT AOR-RRYfEon fF ARAPEUENEIA G SAME
onepiéﬁﬁltigpﬁé]g joined to the heat-fusible sheet by a plurality of

melt- ondplng sections that extend continuously in a 15 direction intersecting
the joogfibers and that are disposed intermittently in the direction in- which

the heat-fusible long fibers extend. [0003] In the cleaning sheet of Patent
Literaturel he Hogesrdrinyrntiemargiaisiddongifibaierisbajdiged mulitide of long fibers
heat-fusible sheet b .tflf/ continuously-extending melt-bonding sections. Such
a 26f'§f?t‘féf PSHRRIAHR cf’é@réie(‘}f'?féedom of the heat-fusible long fibers
bet\ﬁ%@(@?&lﬁ&%{ﬁ melt-bonding sections, whereby it is difficult to improve the
dirt trapping capabilities. Further, the heat-fusible long fibers may get caught
in offjea-being-cleaned. [0004] In order to increase the degree of freedom of
heat-fusible long fibers, Patent Literature 2 25 discloses a method for making

a cleaning§HB&f ?r_w'ﬂ?@lﬂ’i%'%%‘i@% %i_?"&&%tfﬁ@_tmr@ *Pbﬁﬁﬁm@tﬁ\cﬁ?é’a@fﬁ%?é’ iy cleaning
flbe{gffmﬁ %ﬂﬂ%ﬁﬁ&hﬁ%@'t&hﬁé}%l&gﬁﬁﬁ%{éﬁ% ﬂé\g&e thd%“%’be&Pﬁ’qese cleaning

heat- ong tiber into two halves.
sheets are known to have a multitude of long fibers

For example, Patent Literature 1 discloseeanig sheet having a heat-fusible sheet
and a multitude of heat-fusible long fibers extegdin one direction and joined to the
heat-fusible sheet by a plurality of melt-bondirect®ns that extend continuously in a
direction intersecting the long fibers and that disposed intermittently in the direction in
which the heat-fusible long fibers extend.

[0003]

In the cleaning sheet of Patent Literaturdiyever, the heat-fusible long fibers are
joined to the heat-fusible sheet by the continyeestending melt-bonding sections. Such a
structure limits the degree of freedom of the fiesible long fibers between adjacent
melt-bonding sections, whereby it is difficult tonprove the dirt trapping capabilities.
Further, the heat-fusible long fibers may get caugbbjects-being-cleaned.

[0004]

In order to increase the degree of freedoheat-fusible long fibers, Patent Literature 2
discloses a method for making a cleaning sheatdmg a step of cutting the multitude of
heat-fusible long fibers between adjacent melt-bandections to divide the length of the

heat-fusible long fiber into two halves.



2 [0005] However, in the cleaning sheet made by the method disclosed in
Patent Literature 2, the heat-fusible long fibers are joined to the heat-fusible
sheet only by the continuously-extending melt-bonding sections and are thus
integrated with the sheet. Therefore, the heat-fusible 5 long fibers cannot
move freely in the form of an aggregated bundle of long fibers, whereby it is
difficult to improve the dirt trapping capabilities. [0006] Meanwhile, Patent
Litefaoos} 3 also discloses a cleaning sheet including a multitude of
heat-fusible long fibers having different lengths by cutting the heat-fusible

long fiberdovekehie ¢ SlgavBaEsREMAsEINY-Banmklisgeprdtip Siadphg Literature 2, the
sections, in,order tq.increase the , degree of freedom of heat-fusible lon i
oo AR RN KIGHA ML 8 NG BBl Rl RERAdT A BN OBy - extening

heainbisBiadPOosBefsRREN§WrdINaB iRtegratienkigsHast ingrigBaedhe heat-fusible
between adjacent continuously-extending 15 melt-bonding sections in the

5 samendifivetid nanseh rcua fieebLisijhexasmonh gerrgeissalingle ot tingsiilgra, whereby it
not all of the heat-fusible long fibers between the adjacent

therefore,
mglr{gﬁ%rfﬁﬂﬁqéos'mmﬁg hes %mgwgﬂ?g%art. Such a structure limits the

deg{@@)@f freedom of the heat-fusible long fibers between the adjacent
continuously-extending melt-bonding sections. Further, in this Patent
Literatureyidae\drigiliPafeiitd_ttevsioat 2ldedistimmbtedang Siersipodsdiegsedbljitude of
one of the adjacent continuously-extending melt-bonding sections differs

from¥AETHSHRYEn 1BReh 8hBiy Mbeng selaiestdansy & ster ReastiiiRg long fibers
10 SeCBB&vééﬂ‘ggdﬁé%H?%@g%ﬁ%@%ﬁ%&ﬁ@%@@&ﬂ iBR?ﬁrP%?i@P?&%Yease the

either the o the ot g section is uniform. Thus there is no

randlegraess frectiwr engths-nisible kRegtfiigihle long fibers, whereby it is
difficult to improve the dirt trapping 25 capabilities. [0008] Patent Literature
1: U808/329,308 B1

In the cleaning sheet of Patent Literatureo8yever, the heat-fusible long fibers are cut
by an intermittent cutting line arranged betweenja@ht continuously-extending
15 melt-bonding sections in the same direction asci@inuously-extending melt-bonding
sections, and therefore, not all of the heat-fasiling fibers between the adjacent
melt-bonding sections are completely cut apart.chSa structure limits the degree of
freedom of the heat-fusible long fibers between #uacent continuously-extending
melt-bonding sections.  Further, in this Patenteraiture, the length of the thus-cut
20 heat-fusible long fibers possessed by one of th@cewt continuously-extending
melt-bonding sections differs from the length oé tlong fibers possessed by the other
melt-bonding section. However, the length of ladl heat-fusible long fibers possessed by
either the one or the other melt-bonding sectiami®rm. Thus there is no randomness in
the lengths of the heat-fusible long fibers, whentlis difficult to improve the dirt trapping
25 capabilities.
[0008]
Patent Literature 1: US 6,329,308 B1
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3 Patent literature 2: EP 0777997 A2 Patent literature 3: JP-A-2000-245670
Disclosure of Invention [0009] 5 Accordingly, the present invention relates to
providing a cleaning sheet and a process for producing the same, in which
the degree of freedom of long-fiber bundlgs is not limited by the joining
sections that join the heat-fusible long fibers to the heat-fusible sheet and
thus the degree of freedom of the heat-fusible long fibers is increased and
dirt trapprgeapibiities areRpreged ARO [0010] The present invention also
relates to a cleaning sheet in which the degree of freedom of the heat-fusible
long fiberBaER0:IRIARE By 1R o fRP4eBliBns that join the heat-fusible long
fibeasta the he]a]t-fusible sheet and thus the heat-fusible long fibers are less

prone toosg{ec%uaﬁ?nlthogbjects-being-cleaned. Further, the present invention
rel a cleaning sheet in which 15 the lengths of the heat-fusible long

fibers from the melt-bonding section to their tip ends are made random and

thus the diecoilisilygtbapuesiaitsnaentinTpreiaeip [00dinp Ehelgsreiserifiesicanidia process
relajes to a cleaning sheet including: a substrate sheet; gand at least one . .

g B B P AT B AP Bl Al B SAES S i by
maggyimty 288 lisHaH |eRAiPREQTSRIEIINCPY RS RBURM-RRBRIGEIA RN thus the
The long-fiber bundle is formed by joining the long fibers together with a
fibed¢gnemgf eetiom ektba dieat-funsisld yangigedtiessedhad aivatriapirey capabilities are
orientation direction of the long fibers. The cleaning sheet is formed by
joiniAPAEtbng-fiber bundle to the substrate sheet by 25 at least one sheet

join'IBgﬁgction. The cleaning sheet is formed such that the entire fiber joining
section or at least a portion of the fiber-joining section is not joined to the

substrateTslasrbaatt thacahi@ehjednisigtes to a alepsieet in which the degree of freedom of
the heat-fusible long fibers is not limited by jbming sections that join the heat-fusible long
fibers to the heat-fusible sheet and thus the fnsddle long fibers are less prone to get caught
in objects-being-cleaned. Further, the presermntion relates to a cleaning sheet in which
the lengths of the heat-fusible long fibers from thelt-bonding section to their tip ends are
made random and thus the dirt trapping capabititiesmproved.
[0011]

The present invention relates to a cleaniegtsincluding: a substrate sheet; and at least
one long-fiber bundle disposed on at least one ofdthe substrate sheet and made by
aggregating long fibers oriented in substantiatlg direction.

The long-fiber bundle is formed by joining tlbag fibers together with a fiber-joining
section extending linearly in a direction orthodatoathe orientation direction of the long
fibers.

The cleaning sheet is formed by joining thegifiber bundle to the substrate sheet by
at least one sheet-joining section.

The cleaning sheet is formed such that theeefiber-joining section or at least a

portion of the fiber-joining section is not joinéal the substrate sheet and the sheet-joining
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4 section is in perpendicular contact with the fiber-joining section. [0012]
The present invention relates to a process for producing a cleaning sheet,
including at least: a long-fiber bundle forming step of winding off an
aggregate of long fibers oriented in 5 ong,direction, widening the aggregate
to a predetermined width, and joining the long fibers together with a
fiber-joining section extending in a direction intersecting the orientation
direstictivoidiregeme ditienricofaam aitingicipineeg kngdioer bundle; a
long-fiber bundle supplying step of supplying the long-fiber bundle in the
sam@®ikction as the orientation direction of the long fibers onto at least one
side of a gantipuous belllke, subslcale shest. AR AMINatel SHEUEe: nouding a
forming step gﬂommg\fﬁe ong-fibér bundle and the be-fike substrate sheet 9
by aédeast PNG-FheckintiSRBECHe PN digaN PR gl fUBRGIME@ oriented in
cleaning sheet forming step of cutting the laminated structure into a
prederedirastionenwigiening fiherapairgaitalo clepiamigeshvedt), [o0d F)inrgyTthe long fibers

present j :.a substrate sheet; and

hr;avention r?.%es to a cleaning sheet inclu jng : .

a IORGEHISEr HiTh A R RO B9 PRELSE SRaeO AN L ALELlBR Al Blap dng orientation
made yidpininehdnishg fike bunidien & ramiiigReh dons BGRIRr SIS fber bundle
substantially one direcCtion with a plurality of fiber-joining sections extending
lineavpigisgdsteptiohsimpehgegtihg thegsiileEntatiodietire ctione afitbaitongsfither aarientation
20 The plurality of fiber-joining sections are disposed with a predetermined
spatliffgithers M&f'iﬁé PR RS 958 FoRiey® tgéiw&@rﬁ%‘fﬂé‘éﬁwﬁheet? a

oneg afi dﬁgﬁfcjtﬂpai?&ﬁﬁﬁig{% o R)iﬂlH(éaﬁﬁgﬁdB}e&En% SRANESHARWE substrate

cleaning sheet, the linear sections and non-cut sections are disposed
altesnateltatferastdosctoinlg leetion duwiphitkese dracontinunis resing sheet
are formed 25 parallel to one another between the adjacent fiber-joining

sectRA¥NT RERPO WLES A RIS AleesSEH e @ RRIFAGISHRIBEbISREBNtMgeTdndividual

when viewe frO{n the orientation direction of the long fibers.
cleaning sheets.

[0013]

The present invention relates to a cleanireetsincluding: a substrate sheet; and a
long-fiber bundle joined to at least one side efshbstrate sheet and made by joining, into a
fiber bundle, a multitude of long fibers orientedsubstantially one direction with a plurality
of fiber-joining sections extending linearly in @edtion intersecting the orientation direction
of the long fibers.

The plurality of fiber-joining sections aresplosed with a predetermined spacing
therebetween. The multitude of long fibers are batween adjacent ones of the
fiber-joining sections by a plurality of linear aéctions.

In the cleaning sheet, the linear cut sectiand non-cut sections are disposed
alternately to form a discontinuous line, and twath®se discontinuous lines are formed
parallel to one another between the adjacent jidieing sections.

The two discontinuous lines of the cleaningethook continuous when viewed from

the orientation direction of the long fibers.
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5 Brief Description of Drawings [0014] [Fig. 1] Fig. 1 is a perspective of a
cleaning sheet according to a first embodiment of the present invention. 5
[Fig. 2] Fig. 2 is a plan view of the cleaning sheet of Fig. 1. [Fig. 3] Fig. 3is a
plan view illustrating the shape of long-fibgr bundles in the cleaning sheet of
Fig. 1. [Fig. 4] Fig. 4 is a partial cross-sectional view of the cleaning sheet of
Fig. 2 taken along line XI-XI. 10 [Fig. 5] Fig. 5 is a partial cross-sectional view
of tiRielEastiptthest Dfdwing? taken along line X2-X2. [Fig. 6] Fig. 6 is a
perspective illustrating how the cleaning sheet of Fig. 1 is attached to a
clee{ﬁmé‘]tool. [Fig. 7] Fig. 7 is a perspective of a cleaning sheet according to

a SECO”‘?'LE@. H‘T‘E@%”FSQJ g%?%B%%theeSF”E é‘é’r%ﬂgé’{;aé&? : iﬁ\lg k% i eam%)lg RNt of the
schematicafly illustrating an overview of an empodiment of a process for

proghusiagt anciemiaiing sheet of the present invention. [Fig. 9] Fig. 9 is a
perspective of a cleaning sheet according to a third embodiment of the

present iffvignBbhig2d ifFignlan)viely.of thiscleprismredwf 6fahb cleaning sheet of

Fig. 9. [Fig, 11] Eig. 11 is a partial cross-sectiopal view of the cleaning sheet .
of Fig, 10 8ah ot s 50 REHIGS 3T H 18P G OHATGE G T FLne clearing
plurglli@élcgfl'tfllﬁaicut sections in the cleaning sheet of the third embodiment.

25 [Fig. 13] Fig. 13 is a perspective illustrating how the cleaning sheet of Fig.

9 is attacfragl 40 Bigldaisirgradhl[Eigsstdédtiondv isf aheechmeitiyssiodad of Fig. 2 taken
cleaning sheet according to a fourth embodiment

along line X1-X1.

[Fig. 5] Fig. 5 is a partial cross-sectionaw of the cleaning sheet of Fig. 2 taken
along line X2-X2.

[Fig. 6] Fig. 6 is a perspective illustratingw the cleaning sheet of Fig. 1 is attached to
a cleaning tool.

[Fig. 7] Fig. 7 is a perspective of a clearshget according to a second embodiment of
the present invention.

[Fig. 8] Fig. 8 is a diagram schematicallystirating an overview of an embodiment of
a process for producing a cleaning sheet of theeptenvention.

[Fig. 9] Fig. 9 is a perspective of a cleanamget according to a third embodiment of
the present invention.

[Fig. 10] Fig. 10 is a plan view of the cleamisheet of Fig. 9.

[Fig. 11] Fig. 11 is a partial cross-sectiovialw of the cleaning sheet of Fig. 10 taken
along line X1-X1.

[Fig. 12] Fig. 12 is an enlarged view of arplity of linear cut sections in the cleaning
sheet of the third embodiment.

[Fig. 13] Fig. 13 is a perspective illustragtimow the cleaning sheet of Fig. 9 is attached
to a cleaning tool.

[Fig. 14] Fig. 14 is a perspective of a clegnsheet according to a fourth embodiment



6 of the present invention. [Fig. 15] Fig. 15 is a perspective of a cleaning
sheet according to a fifth embodiment of the present invention. [Fig. 16] Fig.
16 is a perspective of a cleaning sheet according to a sixth embodiment of 5
the present invention. [Fig. 17] Fig. 17 is g partial cross-sectional view of a
cleaning sheet according to another embodiment of the present invention
taken along line XI-XI. Detailed Description of the Invention [0015] 10 A
prefefrties peseadinentiaf.a cleaning sheet of the present invention will be
described below with reference to Figs. 1 to 5. [0016] As illustrated in Figs._
1 to 5, a fériRbFiheR pedarmPIriveMBodaIBheRiaoeriding feadifivrambodiment of
Ion%ﬁf(iaberr burqqrh%e%gi%posed on at least one side of a substrate sheet 2 and
made lﬁ/ aggrega%rig long fibers 31 oriented in substantially one direction.

The longgfier BpRilel 8 is afpempedavd @nindegianeataibsidiryliaastar ewbbdment of
fiber-joining section 32 extending linearly in a direction intersecting the

5 oriethanmseteavienion.the long fibers 31. In the cleaning sheet IA, the
thus-formed long-fiber hundle 3 is joined to the substrate sheet 2 by sheet
joining SUGHrTb 1 Gun a1 B o217 SF BRI bRy UEoR S @Gsg(aing to
joingfdpeRAriiB iR Bithehseten TR RibrAlkRTthe fhset joining sections
21 in the cleaning sheet IA are disposed intermitiently in a direction
inte B atied) Descipéonaifahedmeenidon of the long fibers 31. [0017] The cleaning
sheet IA of the first embodiment will be described in detail. 25 The cleaning
shef0%has, per side, preferably 2 to 30 long-fiber bundles 3 on one or both

10 fﬁoefoﬁ;%goeﬁé{gﬁggﬁwélt ci'%@ée%@\?&‘%&%&ﬁ%s%ﬂﬂ%?ﬁoﬂ%ﬁ‘%uescribed
below with reference to Figs. 1 to 5.
[0016]
As illustrated in Figs. 1 to 5, a cleaningethA of the first embodiment includes at
least one long-fiber bundle 3 disposed on at l@stside of a substrate sheet 2 and made by
15 aggregating long fibers 31 oriented in substagt@dlie direction. The long-fiber bundle 3 is
formed by joining the long fibers 31 together wahfiber-joining section 32 extending
linearly in a direction intersecting the orientatidirection of the long fibers 31. In the
cleaning sheet 1A, the thus-formed long-fiber berliis joined to the substrate sheet 2 by
sheet-joining sections 21, and at least a portidheofiber-joining section 32 is not joined to
20 the substrate sheet 2.
The plurality of the sheet-joining sections i@lthe cleaning sheet 1A are disposed
intermittently in a direction intersecting the oitigtion direction of the long fibers 31.
[0017]
The cleaning sheet 1A of the first embodinvetitbe described in detail.
25 The cleaning sheet 1A has, per side, prefeibd 30 long-fiber bundles 3 on one or

both sides of the substrate sheet 2.

Below, a cleaning sheet 1A having, per sie, lbng-fiber bundles 3 on both sides of
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7 the substrate sheet 2 will be described in detail with reference to the

drawings. [0018] As illustrated in Figs. 1 and 2, the substrate sheet 2 is

rectangular. The length of the substrate sheet 2 is 10 cm to 60 cm, and the

width of the substrate sheet 2 is 5 cm to 40 cm. 5 In the cleaning sheet IA,

the long-fiber bundles 3 are disposed on both sides of the substrate sheet 2

by sheet-joining sections 21. [0019] Generally, the long fibers 31 that
congtéuishthet® sigetibe miilibel ke scabe o ettt iferedue alioie idravtirels the

material therefor is carried during production. 10 Herein, the expression "the
Iond%@ﬂs 31 are oriented in substantially one direction” does not intend to

exclude instances. where the orientation. directi f.some of the long fikers

1 coviatas TR O DR 2 PR AT Bl o SR o e
fibess skl sidesHeeARUTACHH IRO6D t0H, BFMPIEhRAiESIBBeI el A%l &A to 40 cm.
forth. [0020] 15 As illustrated in Fig. 3, in the cleaning sheet IA of the first

embodie cleariagisheatylifhdhedoratder ibiodieed disiosethgntwimaidesdy tfe substrate
long fibers 31 together with a single fiber-joining section 32 extending

congﬁiﬁ %L%Wifﬁ“geéﬂ%eﬁ‘&%ﬂr?& | to the orientation direction of the long
fibeﬁg(ﬁ;) The long-fiber bundle 3 is rectangular as viewed macroscopically,

as illustrated in Fig. 3. 20 [0021] As illustrated in Figs. 1 and 2, in the cleaning

sheet IA Gty dllstteenlwodirfitems, 8iethiaincpiib@teooleihararendisp® see oriented in a
both sides of the substrate sheet 2 such that the length direction of each

longlfieRio muRIc theterderf I RIGHA FEREIN8 PIREUIBtrate sheet 2.

Further, %epéﬁtﬁﬂ%egrﬁé:%%@nl‘tﬂgqgé%i@ﬁgg %?%%(?hﬂ%bl)&%%%ﬁg'% direction”

embodiment, two 25 er bun are disposed side-by-si

widdngy et gientitiicesulsisatetahest whirihnetatioh siesdimiydesoingat heaceg fibers
therebetween. The length of each long-fiber bundle 3 is the same as the

length ep\iées st ie erieriation Aiesiionvitee s duh g inbel harene fberp 31 due

to manufacturing error, crimping of the long fib8ds and so forth.
[0020]

As illustrated in Fig. 3, in the cleaning ghe of the first embodiment, each long-fiber
bundle 3 is formed by joining the multitude of lofigers 31 together with a single
fiber-joining section 32 extending continuouslyandirection orthogonal to the orientation
direction of the long fibers 31. The long-fiber nble 3 is rectangular as viewed
macroscopically, as illustrated in Fig. 3.

[0021]

As illustrated in Figs. 1 and 2, in the clegnsheet 1A of the first embodiment, the
long-fiber bundles 3 are disposed on both siddkeokubstrate sheet 2 such that the length
direction of each long-fiber bundle 3 matches tgth direction of the substrate sheet 2.
Further, as illustrated in Figs. 1 and 2, in treaning sheet 1A of the first embodiment, two
long-fiber bundles 3 are disposed side-by-siddénwidth direction of the substrate sheet 2
without substantially leaving a space therebetwedime length of each long-fiber bundle 3

is the same as the length of the substrate shaeti2zhe width of each long-fiber bundle 3 is 2
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8 cm to 30 cm. In the present embodiment, the width of the substrate sheet 2
is larger than the total width of the two long-fiber bundles 3, and the regions
of the substrate sheet 2 located outward widthwise of the long-fiber bundles
3 (which are referred to hereinafter as "flaps 22") becomes sections that are
used to attach the cleaning sheet to a head of a cleaning tool 5 (described in
detail further below). [0022] In each long-fiber bundle 3, it is preferable to

proviaetd 380¢hio 90, Pe(priseriserabddinmigt, e feitithéy Stfiito He&Oipieess than the
of long fibers 31 per centimeter of the fiber-joining section 32 on one side

therS&H At 9E B MR dRETPEL SLRdISHIRg A IRAIRIRSs Of theosraiR SBARIR located
of the long fiber 31 is preferably.5 to 150 mm, and mare preferably 10 to 120 .

R e RN e R R b s 229
refepadentie depmshdrom the fikedi e nteecion@anedhetiy aaslobeaCeaning tool

long fiber 31. In the present embodiment, long fibers 31 having such lengths
are (gesdripethis figial dfithiibbelagyregate 15 (tow). It is preferable to
sufzﬁierﬁz/ open the fiber aggregate (tow) with a known opening device
beférehahd. While the thickness of the long fibers 31 is not particularly

critical, the dhiekBRsSibeRiafRisEYsliRRRAbEIRRN 681 BEtRERcAand more

30 dtex, from the standpoint of securing dust trapping capabilities and
preeefenabcbi0nes 40abe giedes eobibag fibHje@Er bemigretenokitie Zbét-sinisy section
preferable to use crimped fibers as the long fibers 31 because the dust

trapphtf) 2apalshiee eel e fhRFEANHARSIVIFEBRRIBY CBRARIETer than white

(SUTQ ]orange or light blue) may be used for the long fibers 31 in order, for
example, to improve the product appearance and visibility of any soil

attached. 122 [6AgH#H] of heefilbat fveinglsegiiefe 3Bk fosdarmingninentsre griéverably 10 to
bundle 3. In the present embodiment, at least a portion of the fiber-joining
seciiél BMidhYEBidfdHsh BRI saRAbIlities.  Tlemgth of the long fiber 31” refers to the

length from the fiber-joining section 32 to the ¢ipd of each long fiber 31. In the present
embodiment, long fibers 31 having such lengthsusexl in the form of a fiber aggregate
(tow). It is preferable to sufficiently open thber aggregate (tow) with a known opening
device beforehand. While the thickness of the fivgys 31 is not particularly critical, the
thickness is preferably 0.1 to 200 dtex, and meeéepably 2 to 30 dtex, from the standpoint
of securing dust trapping capabilities and prewentscratches on the surface of an
object-being-cleaned.

It is also preferable to use crimped fiberthadong fibers 31 because the dust trapping
capabilities can be further improved.

Also, colors other than white (such as oramgkght blue) may be used for the long
fibers 31 in order, for example, to improve thedo appearance and visibility of any soil
attached.

[0024]
The fiber-joining section 32 is for formingettong-fiber bundle 3. In the present

embodiment, at least a portion of the fiber-joinsegtion 32 is not joined to the substrate
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9 sheet 2. The fiber joining section 32 is formed by heat-fusing or with a

hot-melt adhesive, and in the present embodiment, it is formed by

heat-fusing the long fibers 31. As illustrated in Figs. 1 to 3, the fiber joining

section 32 is formed as a single continuoys straight line extending in a

direction orthogonal to the orientation direction of the long fibers 31, i.e., in

the 5 length direction of the substrate sheet 2. As illustrated in Figs. 1 to 3,

the $hegtipof the fiberigmingGearindZi2 rihedsiemdamntherlaigth béthesit adhesive,
substrate sheet 2. The width of the fiber-joining section 32 as illustrated in

Figentl 16 BesresaRhe TP edmant [bisIsmerk BnaENeim Pae dirsrs 3 aftsfdpstrated

Jt())mrllgi%ajsﬁggo%\/wtﬁ qme(gsr} 319408 substate (10 sheet 2 ancri]t%rg [Psrg}ralght line

meltgacﬁ1e3|ve |nt e present e |men

are éxranamh@ihheatdeRind i denal ibes Slatairesihsbate w@ﬁﬁt?erésl, |.e., in the

illustrated in Figs. 1 and 2, in the present embodiment, a plurality of the
shelerniginideesiencnsiEl aurstidispeseel iaterﬁrﬁﬁ‘@lﬁw 'Wifﬁ%djéderﬁ stheelength of the

joining sections 21 on g straight line i |n irection o to the .

e BT oR IO A &5 1 AR aracoh of B 4t of he
SUbﬁH@rtfom?geée?cﬁBH%ﬁ%éh%‘L@%&é@'ﬂi%&%ﬁ'@%@%ﬁ ®38fnwhole. The

adjacent sheet joining sections 21 are disposed at substantially equal

inte[@@®8] [0026] As illustrated in Flgs 1 and 2, the interval between one
sheet-joining section 21 and an adjacent sheet joining section 21 is

preferablyrl%ﬁ?ﬁﬁtt@'ﬁ@grﬁ’ﬁcm PESIIFIR IR '9BaHReLBURA RSSO A Substrate

o Inte I .
10 R B e T SRS embodiment,
intetvey af@Ysiidl myrhaaakem i ke kg dheh s etosuissitae kgtfiber Asindigrated in
too high. Further, as illustrated in Figs. 1 and 2, each sheet-joining section 21

is e 15rRYth2hé SifcRtasoR EreRIBmetR mﬁgﬁfmé@@ftiqﬂénar@ﬁi@ms 21 are

each.sheet joini ction. g2 lllustrated in Figs 1% and mto 50, .
SR B L B AT R B S L AR i irection

ando%th%ébﬁam@t% HnRRidRO#éttion of the Idingrs 31—i.e., in the Iength dlrection of the
substrate sheet 2—to form a sheet-joining sectimupy 23 as a whole. The adjacent
sheet-joining sections 21 are disposed at sutstarggual intervals.
[0026]

As illustrated in Figs. 1 and 2, the intevatween one sheet-joining section 21 and an
adjacent sheet-joining section 21 is preferablynt® to 45 mm, and more preferably 15 mm
to 40 mm. An interval of less than 10 mm betweadja@ent sheet-joining sections 21 makes
the degree of freedom of the long-fiber bundleltm@ whereas an interval of over 45 mm
makes the degree of freedom of the long-fiber utad high.

Further, as illustrated in Figs. 1 and 2, ededet-joining section 21 is made long in the
orientation direction of the long fibers 31. Tleadth of each sheet-joining section 21 as
illustrated in Figs. 1 and 2 is 2 mm to 50 mm, #redwidth of each sheet-joining section 21
as illustrated in Figs. 1 and 2 is 0.5 mm to 10 mm.

[0027]
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10 In the present embodiment, the fiber joining section 32 is joined with the

sheet joining sections 21 as illustrated in Fig. 4, but at least a portion of the

fiber joining section 32 is not joined to the substrate sheet 2 as illustrated in

Figs. 4 and 5. As illustrated in Figs. 1 andg, the sheet-joining sections 21

are disposed on the fiber joining section 32, and thus the 5 sheet joining

sections 21 are in contact with the fiber joining section 32. More specifically,

as illustratethenprégentleanisbdineanhtise ébejgomiEgircBansJdiidwith the sheet-joining
perpendicular contact with the fiber-joining section 32, and joins the

lonG#BeNB #idhe Hystinedibkigark SHeat '?aﬂé”'ﬂmgrﬁl%d'ti’ﬁrﬁ@“'ﬂg [SapieEYy 32 is not

2s ilystaledio Elf.b g oo, ey dipe R RIE A 281 ana 2

iyl aar
notﬁolned e ween a acen ee ﬁ)lnlng SECtIOﬂS

the I@ﬁ@eﬁpﬂﬁ hglrgélalar@ quar@tauémﬂ1%§mtmtm@h§@ét%nlrgg,tmfd thus the

words, of the entire fiber-joining section 32, only portions in contact with the
sheghgsirinigrgstolinne 2 hasgdineentast s thesficiningraastion 3ad tiotsispecifically,

o TR AL D1 o haU LD oS OIS UALdr 3 TR Contact v

POriRRSivkIS dpi TRtV RIe 3 SRR iR HPSHA R SEBSRatkosheet 2, as
[0028] As |IIu ra ed in Figs. 1 and 2, the cleaning sheet IA of the first

emlibdinaet indsgwb Jhettgniamituseatefigrbuihe R3gXetdnbe Sustrdie substrate
sheet 2 is cut between the sheet joining section groups 23, 23 by a pluralit

of liRReRL R PERBRbIAINSS lRgeiNREPANESH BRIRCERERANSY FREfiPRR L EL. and thus, the
0 S€¢ b;?m%ér%ﬁ&’l@“?‘i’s”%éﬁﬁré‘?g 1Bt ﬁ&%ﬂp tsé'bs(gﬁa&?h%?%%rasa%wﬁe entire

20p llel discontinuous eSWIt altern ISposed discontinuous

sectipasjoifing e ineaB2¢ ohBEsbIGNAih aoateirh asedHbet plangayadinaiteirare joined
[0029] Next, the materials for forming the cleaning sheet IA of the first

em%MéHmetﬁéhééfsériﬁ@éi thesoffiRs RORiSWEEPS RELENiRefisiiNg FeRtion 32 not in
B B OB R i i v o
Subﬁtrmtﬁ@hﬁsq&qaf@o@pawwﬁg sephrteaierlsdAiodiest- peing-cleaned,
providing the

[0028]

As illustrated in Figs. 1 and 2, the cleanshget 1A of the first embodiment has two
sheet-joining section groups 23, 23, and the satkssheet 2 is cut between the sheet-joining
section groups 23, 23 by a plurality of linear settions 24. As illustrated in Figs. 1 and 2,
the linear cut sections 24 are formed in the lenljtbction of the substrate sheet 2 as two
parallel discontinuous lines with alternately-dispad discontinuous sections—i.e., the linear
cut sections 24 are disposed in a staggered pattern
[0029]

Next, the materials for forming the cleanihget 1A of the first embodiment will be
described.

The substrate sheet 2 is flexible in its |erdjtection, and thus easily conforms to the

contour of an object-being-cleaned. Accordinghge tong-fiber bundles 3 joined to the

substrate sheet 2 are conformable to the contoan ajbject-being-cleaned, providing the
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11 cleaning sheet IA with an excellent dirt-and-dust trapping effect. Fibrous
sheets such as nonwoven fabrics used for conventional cleaning sheets may
be used for the substrate sheet 2. Air-through nonwoven fabrics or
spun-bonded nonwoven fabrics are partigularly preferable. Further, other
nonwoven fabrics, netted sheets, films, 5 synthetic paper, or composite
materials made thereof may be used as the material for forming the
subsksattnghstee? 1 0A%0 hhlkedoanfitiarardildmpyimgetiede using such
materials as heat-fusible synthetic fibers, conjugate fibers, or crimped fibers

produced st heaivis eSO VER daBris fsersentienah slpaiine geets may be

Sucq&&% (5?1%&53%%&!31 eOELHI%rt] En pEﬁg%}%ﬁﬁh.%%t!ﬁ&%tt')?ictzrsegwgsmf—bonded nonwoven
electrical-charging treatment, and hydrophifizing treatment, as necessary.

[0034ibrickeanstintiscansheiipsts aigne pbeNe-dasprRRYHcRBiNG SheesdARbets, films,
the first embodiment of the present invention, when in use, will be described
belsynthstiapansstratedimebie 6)atasidaaide) thrwm ha usati@sitge material for forming
embodiment is used gn a cleaning tool 4 that has a head 41 and a handle 42
conHEctHRYRRS §§'41, with the substrate sheet 2 being utilized to attach

the gJeghing sheet IA to the head 41. The cleaning tool 4 illustrated in Fig. 6
includes a head 41 to which the cleaning sheet IA of the present

embodimém tany ibextt Bihechyarel raadel Hdeghsuudl satRsconemdteibte syathetic fibers,
head 20 41 via a universal joint 43. The attachment surface (bottom surface

of 179 NASRIeA ORI ESTINGH AESTR R UrSHh ISIRRING IR Ve dlRARg Fhers 31

tool & F‘ﬁr?&’e@d’eggéﬂ‘ ?l%é%éﬂt .yé?.o‘éh‘%cﬁﬁﬁ&ﬁcUf%@}ﬁ%ﬂ‘:ka%ﬂ%{ﬁg‘)tFQStment,

head 41 in its width direction irection of its shorter sides). In ot

wordrctheabtgaining dicgatientchibealrastingitgahis, instheceddtny direction of
the head 41. 25 [0032] The cleaning sheet IA of the first embodiment is
attal§l¥8dlto the attachment surface (bottom surface) of the head 41 by

arranging]_hhee 5‘%%8%@ dziarne& tigﬁ]egtfsthcﬁ %Hgsgg(g(\a/esi gseér%iierclirt]Pn% sheet 1A of the first
embodiment of the present invention, when in ugebe/described below.

As illustrated in Fig. 6, the cleaning sheatdf the first embodiment is used on a
cleaning tool 4 that has a head 41 and a handiei#cted to the head 41, with the substrate
sheet 2 being utilized to attach the cleaning sh&éb the head 41.

The cleaning tool 4 illustrated in Fig. 6 imés a head 41 to which the cleaning sheet
1A of the present embodiment can be attached, awdtike handle 42 connected to the head
41 via a universal joint 43. The attachment serf@lmottom surface) of the head 41 is
rectangular as viewed from above. Normally, tleaiing tool 4 is used to perform cleaning
by moving (particularly back and forth) the headrtits width direction (the direction of its
shorter sides). In other words, the cleaning tar®f the cleaning tool 4 is in the width
direction of the head 41.

[0032]
The cleaning sheet 1A of the first embodinierattached to the attachment surface

(bottom surface) of the head 41 by arranging thgtkedirection of the substrate sheet 2 in the
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12 same direction as the length direction of the head 41 of the cleaning tool

4 and matching the central point of the substrate sheet 2 with the central

point of the head 41. Then, the flaps 22, 22 of the substrate sheet 2 are

folded back toward the upper surface of the head 41. The flaps 22 are then
pressed into a plurality of flexible sheet retainers 44 provided in the head 41,

5 each having slits in a radial pattern. In this way, the cleaning sheet IA can

be fixeaetditbeidneasitid lehijte dileativngotand 4ediotenthaletinimgneftsralledtmatching the
form the substrate sheet 2 out of a netted sheet because of the good

eng%@lifﬁb?ﬁiW&WB@ﬁltﬁét@ﬂﬁ)‘éﬂ%&b?sw&f@&mﬂ@éH&'ﬂ?ﬁﬂé_iheré' hen. i flaps 22,
cleapng ﬁpeeg%étrofeth&grﬁegrteem?gg|g1a%ﬂt 8%'3?9? ysed tnthis State oty 41 The
5 f dnery {&tion direct

sweeping wooden floors, for example. Accordi e orien n direction o

the japg 29 {ieares briss5e |pROfieay i BSEhsdbichamate BapibAWIIN the head 41,

direction of the substrate sheet 2, is oriented substantially in the cleaning
direedio lsfving sliiniriyrastial IRED33INWik Rt altaeingsiirehdAdan ko fixed to the

ciod QR GBI Cnor e LG APERGE R IS8 et  out of a
SameHE e BAYE 8P BRI Se At bR B BIgtSsrhRehéel D BRd the sheet

cleaning sheet IA of the first embodiment, the fiber-joining section 32 for
fornmatgiribs Khg-filberdieardhg SHeghrbAidiithes ppasaitelyiriremh che behestd @inimg state for
sections 21 for joininglthe long-fiber bundle 3 to the substrate sheet 2.

FurfH4PePIRgNRAHRR J'R9'igO5 SYARRIre SSRPIIBdGrShiAlIoN, diiggtion of the long
longgflgerupdia ﬁ?r%%‘ﬁﬁgne%ﬂﬁ%?%ﬁr%cﬂﬁg rﬁiﬂﬁtﬁgﬂﬁ%%g%@?&e sheet

are thus separate one another, between a: jacent t Joining sections

21, 2]is andrieersfiostarit|ilonghbass imgieosctst tet cesiimigesbl Bp.the sheet
joining sections 21 in those regions. In other words, the degree of freedom of
the 1@8%ptibers 31 which constitute the long-fiber bundle 3 is not limited by the

sheet joining. sections 21 in regions, between adjacent sheetjoining section '
\)V nug& chggrt cbfleﬁ%ad 4? otfwa ‘?am%e fFeaAln Ssﬁ %f%éiOF the first

21,21, an e rapping capab(f ies e cleanin & S

IMPEpmssHitNaRAh i bEN§EdasT iBialimie Sl KiSavbedRE ppind) (VR sdeANIBS S RRIms, in
IA of the first embodiment,
the same way as ordinary mopping tools.

As illustrated in Figs. 1 and 2, in the clegnsheet 1A of the first embodiment, the
fiber-joining section 32 for forming the long-fibbundle 3 is provided separately from the
sheet-joining sections 21 for joining the long-fibendle 3 to the substrate sheet 2.  Further,
as illustrated in Fig. 5, in the present cleanihges 1A, the long-fiber bundle 3 and the
substrate sheet 2 are not joined together, anthaseseparate from one another, between
adjacent sheet-joining sections 21, 21, and thexefioe long-fiber bundle 3 is not restrained
by the sheet-joining sections 21 in those regioms.other words, the degree of freedom of
the long fibers 31 which constitute the long-fibendle 3 is not limited by the sheet-joining
sections 21 in regions between adjacent sheengpisections 21, 21, and thus the dirt
trapping capabilities of the cleaning sheet 1Anproved.

[0034]

Further, as illustrated in Figs. 1 and 2hm ¢leaning sheet 1A of the first embodiment,
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13 each sheet-joining section 21 is made long in the orientation direction of

the long fibers 31. Such a structure prevents the long fibers 31 from getting
tangled and thus improves the dirt trapping capabilities of the cleaning sheet

IA. Further, because the length of each sheet joining section 21 is oriented in

the cleaning direction of the cleaning tool 30, the 5 sheet-joining sections 21

will not get caught in objects-being-cleaned, which can in turn prevent the
cleasiog siee!jdiifigectivhinglup .niddIdnguninesmados, aeitisirateickiiohipibers 31.
1 and 2, the cleaning sheet IA of the first embodiment has a plurality of linear

cut SEENGhSIAHEMISEVRNE dbeggBeciPpa@tiTRiting oy difssibrreIveR the dirt
substrate sheet 2. This increases the degre reedom of the substrate
ol e B e FR e SR LA IR R Dy of eacr
andsthu-iiRM\Reibe cleaningeRiaPenties (e, & eRaBshRiieriol 30, the
according to a second embodiment of the present invention will 15 be

desshigridaithorerstianse2d Fil. Mot Aefaatiahitcideetmyeing-ele@ed tvéhisdcona in turn
embodime% only the d'fferenclfs from the cleaning sheet IA of the first

emBSa LS HFBR RSP HEBUUWHAERs that are not particularly

desgyiaggl are the same as in the cleaning sheet IA of the first embodiment,

and the descriptions for the cleaning sheet IA of the first embodiment apply

as appropudater@onheestallyonaép As Higstrdteahnftt®geléatimy ckbaeind/shefethe first
IB of the second embodiment has a plurality of fiber-joining sections 32

forrfEtP A RGH DR AIRIRKERBN 68" Al AP AN@aTkI)-gisiRaggsed pattem in the
d'598H§r@“8+ﬁ|§cﬁ88t'§}Pﬁq 3Jiindnapddn 2 -St?gﬁgtﬁ%gﬁg%e@gﬁﬁgg? freedom of the

direction orthogonal to the orientation direction ng fi , 1.e., In

the {eingthatelsresonpitnia suhsiatesheeicddiadaomiogtBdifissjoimdlgs 3, and thus
section group as a whole. The third embodiment includes two fiber joining
sectiBR @Yot g TrRanmehHproperties.

[0036]

Next, a cleaning sheet according to a secomzbdiment of the present invention will
be described with reference to Fig. 7.

As for the cleaning sheet 1B of the secondagtintient, only the differences from the
cleaning sheet 1A of the first embodiment will besctibed below. Matters that are not
particularly described are the same as in the icigaheet 1A of the first embodiment, and
the descriptions for the cleaning sheet 1A of it £mbodiment apply as appropriate
thereto.

[0037]

As illustrated in Fig. 7, the cleaning shdgtdf the second embodiment has a plurality
of fiber-joining sections 32" formed as two parkallgiscontinuous lines with
alternately-disposed discontinuous sections 33, ficemed in a staggered pattern) in a
direction orthogonal to the orientation directiohtioe long fibers 31, i.e., in the length
direction of the substrate sheet 2, thus formifigea-joining section group as a whole. The

third embodiment includes two fiber-joining sectgnoups 34a, 34b.
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14 [0038] As for the fiber joining sections 32' of the cleaning sheet 1B of the
second embodiment, respective ends of adjacent fiber joining sections 32',

32' that form different fiber joining section groups 34a, 34b overlap one

another when viewed from the width diregtjon of the 5 substrate sheet 2, as
illustrated in Fig. 7. That is, as illustrated in Fig. 7, an end of a fiber-joining
section 32' that constitutes one fiber-joining section group 34a overlaps an
end[ooBg]fiber-joining section 32' that constitutes the other adjacent

fiber-joining section group 34b. The distance "w" of overlap is preferably O _
mm to 10°AT BsdiRssiaiRereRaBAN® IR itEIBENIE SHEfRt 1Ro5iaRdpeRatdgtmbodiment,
joinjag ihe floers togpther Thedistanss L briMed 3,10 e kIng SERi9Ring
32 cor?stltutlng one fiver joining Section roup 34a and a fiber-joining sec idn

32' senBitujtoaphemhenadasip Bherdasiieg aeeked ey rh34RidtnPariRRpIof the
1 mm to 50 mm, and more preferably 10 mm to 40 mm, from the standpoint
of tiselftigiteesbeefrele disnillubtiatefibier bgndle. Thetleltysiratedfeddyr 7, an end of a

RS A R 8 AR O S o
formed RyepyGhifty sEdRIN 39 SRR Rete B! Jd}é‘céﬂteﬂﬁéffﬂafﬁiﬂgs%émroup 34b.

21' of the cléaning sheet 1B of the second embodiment are dispoSed on
sonhefdikeridee idinfray edegli npra2radny i lustra®dbim, Figd feredoneftiebly O mm to 5
present embodiment, the sheet-joining sections 21' are in contact with some

of theMibERIBiMNFy Serdeetiing 0N Be pRsAMFin J8iRdiidnee “d” between a
berioini e 3 : ol i L
o 2 B AR 37 Ay L oeroining
andsictiois seayoasiiutihg periemeobitieEheitan)igssamtiongd daterseateadnyy 1 mm
the sheet-joining section is joined to the substrate sheet 2, while the other

portidrkd dhtRe Kk AiRiREERiahbn182mireta AGomiad eahelaiipaiitefshectegree of

NOt?rettggct)rtrtl 8[)%58‘}}985 gbbn(a?ﬁépinjlnr% ?eer%ﬂﬁ r“ﬁ g%glg)r%g— éﬁ%rgtggcti?n 32’ a%EilI(I:l{strated in

aboveé-descri some ofr the flberJOI Ing sec re notin con

withrigesReshigintameriians Bie. IghglibashasNeAREISdRAPY HE&T TH8F the second
joining sections 32', the entire fiber joining section is not joined to the
subetré@diment is formed by such fiber-joining secti8as

[0039]

The sheet-joining sections 21’ of the clearshget 1B of the second embodiment are
disposed on some of the fiber-joining sections &%'illustrated in Fig. 7, and in the present
embodiment, the sheet-joining sections 21’ areadntact with some of the fiber-joining
sections 32'. More specifically, in some of thieefijoining sections 32’ described above,
each sheet-joining section 21’ orthogonally intetsethe fiber-joining section 32’ as
illustrated in Fig. 7, and in this way, only thergmmn of the fiber-joining section 32’
intersected by the sheet-joining section is joitedhe substrate sheet 2, while the other
portions of the fiber-joining section 32’ are noinjed to the substrate sheet 2. Note that the
other fiber-joining sections 32’ except for the abalescribed “some of the fiber-joining

sections 32™ are not in contact with the sheetijig sections 21’, and thus, as regards those

other fiber-joining sections 32, the entire fijeining section is not joined to the substrate
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15 sheet. [0040] The actions and effects of the above-described cleaning
sheet 113 of the second embodiment of the present invention, when in use,
will be described below. 5 The cleaning sheet 113 of the second
embodiment, when attached to the head 41 of a cleaning tool 4, can be used
for cleaning, such as sweeping (mopping) wooden-floored rooms, in the
same way as ordinary mopping tools. The cleaning sheet 1 B of the second
embihdenent can achieve the same effects as those of the cleaning sheet 1A
of the first embodiment. That is, the degree of freedom of the long 10 fibers
31 WMI¢Al constitute the long-fiber bundle 3 is not limited by the sheet-joining

sections i%;aina(r:%g;%n%rpf%%?s e &%‘?E{é%icr}‘qmggs@%tsi%%seéli@1éfoiﬁﬁ]second

thus the dirt'trapping capabillities of the cleaning shee improved.
NexgneiefRitest aiapesiaeitvehfod aaessifodiideioghe ¢ IRasing sheet

according to 15 the present invention will be described with reference to Fig.
8, taking,Ta sleaxiampheeh Proekiharsasbproeubivdiidea miidehdssirithedhead 41 of a

e o e e 5,28 o
pro%ﬁ%a@ﬁéﬂf&&”&?é%@%@ﬁ?i%ﬂé@) to (_6): (1) Long-fiber bundle
forming step; (2) Long-fiber'bundle cutting step; (3) Long-fiber bundle
supplyingratepedding aheanti&dos thec temharemg ditepn & Hieheaaamg sffeets as those
forrr(l)ifnt és E:tlaepa;lneilr?ggi sr(g)etc lb,lbt\ gfe %Eeofri]rsf? grnnll?(?d%%%ﬂ!gtqgs t]he degree of freedom of the long
fibers 31 which constitute the long-fiber bundles 3ot limited by the sheet-joining sections
21’ in regions between adjacent sheet-joining sesti21’, 21’, and thus the dirt trapping
capabilities of the cleaning sheet 1B is improved.
[0041]
Next, a preferred embodiment of a procesgifoducing a cleaning sheet according to
the present invention will be described with refieeeto Fig. 8, taking, as an example, a
procedure of producing the above-described cleasimgt 1A of the first embodiment
illustrated in Figs. 1 to 3.
[0042]
In the production process of the first embaitm a cleaning sheet 1A is produced
through the following steps (1) to (6):
(1) Long-fiber bundle forming step;
(2) Long-fiber bundle cutting step;
(3) Long-fiber bundle supplying step;
(4) Laminated structure forming step;
(5) Cleaning sheet forming step; and

(6) Cut section forming step.

[0043]
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16 (1) Long-fiber bundle forming step: As illustrated in Fig. 8, in this step, an
aggregate of long fibers 31 oriented in one direction is wound off, the
aggregate is widened in a predetermined width direction with a widening roll
50, and the long fibers 31 are joined togefger with a fiber joining section 32 5
extending in a direction intersecting the orientation direction of the long fibers
31 (the carrying direction of the long fibers 31), to form a single-piece

long-fiberhurig-fhef harithe fgaiimpssgetion 32 is formed as a continuous
central sealing line 132 extending substantially continuously in a direction

orthogon&etdusEaserdiakiign Birbciivh SernhandrERid &isleng(fibere 3hrpyigiged in one

direciign; of 16 Jong, e1s, 31 uS-PLESR S8R 1 A0 CRRIMUBHS GRANEN win a

S
Irection ou rega
sealing line P39 Which betormes the Ti er-joining section 32, is formed by

presatahinihcl Bist HeatRMEKS Fb SI8YiereSbinagSMEONHALOHBESAHIAY section 32
sealing lines 132 are formed intermittently in the orientation direction of the
longXlearingliconteiiestion inersectingl-bf ajigresiccoioongf fiberéag. fileess 31 (the

continuous central sealing line 132 s formed by known sealing means, such
as 1RSSR s e P e e b d o
(2) Long-ither Ayl ridt Qe RIRP3ASH I HRIS Y HgaRianNd vl WSS Mne 132
the single-piece long-fiber bundle 3 is cut into a predetermined length. In"the
presatdrstieg, sackatiadyfitmitibuociy iltusirataatinodeigal3oishprepamedidoy direction of
pressing and cutting the long fibers 31 with a first cutter 61 between adjacent

20 e 08 LR CBR AT SH A 108 PAFGHNS, Hhect B SAGGRRERoP. he
1 e RO U SOG4 e R O S AN e

the long fi Long-fiber bundle supplyin S lllustrate

in Figessiiy thih ata: Head@nthibsnddedie 3ilvatdntiees cohtaleéan@ines 132 are
predetermined length is supplied onto at least one side of a continuous

belttAKBashIMRSTERE T i, Y152 OrieWRlion -ABEGHIHide donedfibers Bhmentiged in the
e R AR i S PR O S R B o
known sealing means, such as heat sealing orariicasealing, so that it does not peel apart.
[0044]
(2) Long-fiber bundle cutting step:
As illustrated in Figs. 8 and 3, in this st single-piece long-fiber bundle 3 is cut
into a predetermined length. In the present stagh long-fiber bundle 3 illustrated in Fig. 3
is prepared by pressing and cutting the long fiBérsvith a first cutter 61 between adjacent
ones of continuous central sealing lines 132, b32 direction orthogonal to the orientation
direction of the long fibers 31 (to the carryingedtion of the long fibers 31).
[0045]
(3) Long-fiber bundle supplying step:
As illustrated in Fig. 8, in this step, thedefiber bundle 3 that has been cut into the
predetermined length is supplied onto at leastsihe of a continuous belt-like nonwoven

fabric 102. As illustrated in Figs. 8 and 1, atoarous belt-like nonwoven fabric 102 is

wound off, and the long-fiber bundles 3 are suppliethe same direction as the orientation



17 direction of the long fibers 31 onto both the outer side and the inner side

of the belt-like nonwoven fabric 102. Note that the nonwoven fabric 102
becomes the substrate sheet 2. [0046] (4) Laminated structure forming step:

5 As illustrated in Fig. 8, in this step, eachjong-fiber bundle 3 thus cut into

the predetermined length and the belt-like nonwoven fabric 102 are joined by
sheet-joining sections 21, to form a laminated structure 5. As illustrated in
Figsli@aion bf dircomignfiosrs Jidensedlony tines @ik, amdichdoeremsidbef the belt-like
sheet-joining sections 21, are formed by pressing with a second heat
emB9s¥TRYeAARIE 39%ndNeaea! tRecnrweNEY AbBZIRRcaiBRs ShthaigRTiatesheet 2.
the @r&ﬁ@faﬁon direction of the long fibers 31-i.e., in a direction orthogonal to

the carrying direction of the nonwoven fabric 102. Further, as illustrated in

Figs. 8 ang) Lagedht«f shaciversmtingtiteiprmed discontinuous side sealing
lines 121 is long in the orientation direction of the long fibers 31, and the

5 discontinBsudusitiate@dlingitinds I 1hisrestepmeddnhippemticdirs chnsmeivitto the

10

15

20

25

each cqgntinupus central sealing line 132. The sealing means used for the 15
o e e el e o B OHLeALR AR e Sheetioring
contipupiis santtorAalinglingelPArddihe GlenningishesiHgu g RaP iSontinuous
illustrated in Fig. 8, in this step, the laminated structure 5 is cut into a
predeterseaiied [2@deiithyuodo tradodivitheas iobeitigisgctbast®1l Aaré Herlveld- ldyepressing
nonwoven fabric 102 is pressed and cut with a second cutter 62 such that it

bechHid SBRAME PR VIS o anG fPITRegiiteNtY 18 pidreriBNofhegenal to

th i . t ; 0) i . i .
ciop B S Rl o T o 58 Earing
embndinentf theleaning/ehaeblié hexing-tmadangsfibednries 8 ped gideaish of the

produced. 25 [0048] (6) Cut section forming step: In this step, S
staggferatiipaiteierond drsQNbeHE S SERICERE dikinonadudhsgsietaling direction

of the long fibers 31, and the discontinuous seddirsg lines 121 are formed in perpendicular
contact with each continuous central sealing liB2.1 The sealing means used for the
discontinuous side sealing lines 121 is the samihase given for the continuous central
sealing line.

[0047]

(5) Cleaning sheet forming step:

As illustrated in Fig. 8, in this step, thenlaated structure 5 is cut into a predetermined
length, to form individual cleaning sheets 1A. Tedt-like nonwoven fabric 102 is pressed
and cut with a second cutter 62 such that it besaherter in the carrying direction than its
width. It is preferable to cut the laminated dinue 5 such that 2 to 30 long-fiber bundles 3,
per side, are disposed on both sides of the kelslibstrate sheet 2.  In the first embodiment,
a cleaning sheet 1A having two long-fiber bundigeBside is produced.

[0048]
(6) Cut section forming step:

In this step, staggered-pattern slits arebetween adjacent discontinuous side sealing



18 lines 121, 121 in a direction orthogonal to the orientation direction of the

long fibers 31 (the carrying direction of the nonwoven fabric 102), to form

linear cut sections 24. This step is performed between the laminated

structure forming step (4) and the cleaningsheet forming step (5). 5 [0049]

The production process of the first embodiment also preferably includes the
following step (7): (7) Step of opening the long fibers so that they are fluffed
threimekmensionaitysadiceawordonnkyy diaTibisheteptisrp difasioe dedieritng fibers 31 (the
laminated structure forming step. In this step, the long-fiber bundles 3 on the
lamfifiRenCsEiiRelipe Sfake Armeyan t@@ﬁe@&ﬁ@%f% ﬁHbFeFH%\Slsz [ohBig]step is

Next roducti acc rding to.a s co 2 nt or rod cm
the P goo O\%BC?GSCI’I% erglr?l?(]{ %h& W@o?the em o 9formmg

illusttate@)in Fig. 7 will be described according to a preferred embodlment
thereof. The production process of the second embodiment is similar to the
5 prodR4fin process of the first embodiment, except that the long-fiber bundle

forming s nd the laminated_ s ur ming ste ar

difforent, LRIRUTRPHERS Rt d SHIURTURSS Lo BRe folowing
emlg@éb nt apply as appropriate hereto [0051] In the long-fiber bundle

forming step (1) in the production process of the second embodiment, the
fiber-joinifvy Seepiaiopehiace tharved dbatiscontiaytare derffid| thesghdgrersionally and
132'ina staggered pattern extending in a direction orthogonal to the
orief3tAirection of 25 the long fibers 31 (the carrying direction of the

10 Nonwoven, by §P1%2 ditidd éﬂép?ﬁe'”aFH%A?éHH&ﬁ‘ee‘Foﬁlﬁ%“Et%JO”TH”tﬂét‘éf%p, the

(4) in the producti rocess of
long-fiber bundles 3 on the laminated structureesar-blown to open and fluff the fiber

layer 11.
[0050]
Next, a production process according to a rekaambodiment for producing the
15 above-described cleaning sheet 1B of the seconadimént illustrated in Fig. 7 will be
described according to a preferred embodimentdhere
The production process of the second embodimesimilar to the production process
of the first embodiment, except that the long-fibendle forming step (1) and the laminated
structure forming step (4) therein are differemtd @ahus descriptions for the production
20 process of the first embodiment apply as appraphateto.
[0051]
In the long-fiber bundle forming step (1) imetproduction process of the second
embodiment, the fiber-joining sections 32’ are fedhas discontinuous central sealing lines
132’ in a staggered pattern extending in a diraatidhogonal to the orientation direction of
25 the long fibers 31 (the carrying direction of tlwwoven fabric 102).
[0052]

Further, in the laminated structure formingps{4) in the production process of the
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19 second embodiment, the discontinuous side sealing lines 121" are formed
orthogonally intersecting the discontinuous central sealing line 132". [0053]

The cleaning sheet of the present invention is not limited to the

above-described 5 cleaning sheet of the fiyst or second embodiment and

may be modified as appropriate. Further, the features of the cleaning sheet

of the first or second embodiment may be combined as appropriate without
depsetiogdfrembiduingisit of b edisventiuoud Gl seaiingyanileaia tiotmed orthogonally
above-described cleaning sheet IA or IB of the first or second 10

embHATRRSHRGHRE RSOy S eRNbASSINgAB& tend in a direction orthogonal

to trLgO%%Entation direction of the long fibers 31 as illustrated in Figs. 1, 2, and
7, but'it will suffice if they intersect the orientation direction of the long fibers

31. [0055thEusiagting Ereabenendesedond inlramitieaehnaicd @ IReohbaRditriscribed

or second 15 embodiment, the size of the sheet-joining sections 21, 21' may
be wiadeiniiffeireat fbithefisst aprotesprdSaporme ik immytihe dpoviéedessriieriopriate.
f the first or secon embodima%t, he distance

| i heet |A or IB _
perhilHek DR EAhE LRE AT SR SN SiARd RSO LR By combined
Seclgngd ik WRLSBSIANIR A4 JuldiR eifighce herebetuicen may

be varied. For example, the distance between adjacent ones of sheet-joining

secflipPl1, 21' located in the central area of the cleaning sheet may be
made wider than those located in the lengthwise end sections. [0057] 25

Further, th" RAUBB(dR IERRING HesciRehiFigRBBESMAE HRedbis iehfbRecond
S SIS B MBS e oo R A o v
the giingdtibve dmeesdinot the long fibers 31 assthated in Figs. 1, 2, and 7, but it will suffie i
they intersect the orientation direction of thegidibers 31.
[0055]

Further, in the above-described cleaning sli#etor 1B of the first or second
embodiment, the size of the sheet-joining sect?is21’ may be made different from one
another.

[0056]

Further, in the above-described cleaning sh#etor 1B of the first or second
embodiment, the distance between a sheet-joinintjoee21 or 21’ and an adjacent
sheet-joining section 21 or 21’ was substantialiyat, but the distance therebetween may be
varied. For example, the distance between adjaw®’ of sheet-joining sections 21, 21’
located in the central area of the cleaning shegtlme made wider than those located in the
lengthwise end sections.

[0057]

Further, the process for producing the cleasineet of the present invention is not

limited to the above-described first and second ashimblents and may be modified as

appropriate as long as such modifications do nuardérom the gist of the invention.
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20 [0058] For example, the above-described production process of the first
and second embodiments includes a long-fiber bundle cutting step (2)
between the long-fiber bundle forming step (1) and the long-fiber bundle
supplying step (3), but the long-fiber bungjg does 5 not have to be cut at this
stage and may be supplied directly to the long-fiber bundle supplying step
right after it is formed. Further, the process includes a cut section forming
stefja@dpetween the laminated structure forming step (4) and the cleaning
sheet forming step (5), but this step does not have to be provided. 10

Further, iRQheRXsHRRibe Ui erinpgResh pYdkcipseESitelr Hithdissmagdesecond

cut per_eyery two_continuous central sealing lines 132 132 so that each.

ond RGP ERRES, 21 ST AP RARGE ] vl I er bunat
pairfoanthidiap CUt SREHRNIGPEIIRG HeRIE sUhgyHee 38 WL eIty 28dNBindle does
be formed by cutting slits between the pair of continuous central sealing lines
132na3rvescheteidrabithip sthaspfidanayupriRdgbieetly sadpe(ionaHibés yitie:supplying
bundle 3. may be cut so that it has two continuous central sealing lines 132,
132%%&“%?&[@'%?% fs between the two continuous central sealing

ines 1324736 aRALi BECuBEHR PN SiBRIfR) BB ()BUAEEAEHORRinatec

24 may be formed by cutting slits between the pair of continuous centra
seafirgdinesfdraiing 32p2@) 6068 Ih&\ergringlcbmatic gt @) contihy thep thoed not have
embodiment of the present invention will be described with reference to Figs.

9 102 PE REOMH]He cleaning sheet 1C of the third embodiment, the differences

o 2 ESANPY, IR I A SR oo
sheetddy altheofitpivenIasimesbang ieeSEranmas dactnergdpainguabres has two
IA of the first embodiment apply as appropriate thereto. [0060]
continuous central sealing lines 132, 132 as a g@adt in the cut section forming step (6), the
linear cut sections 24 may be formed by cutting sietween the pair of continuous central
sealing lines 132, 132.

Further, in the long-fiber bundle cutting s{@p the long-fiber bundle 3 may be cut so
that it has two continuous central sealing linez, 132 without cutting the fibers between the
two continuous central sealing lines 132, 132; anthe cut section forming step (6), the
linear cut sections 24 may be formed by cutting sletween the pair of continuous central
sealing lines 132, 132.

[0059]

Next, a cleaning sheet according to a thirdadiment of the present invention will be
described with reference to Figs. 9 to 12.

As for the cleaning sheet 1C of the third edninent, the differences from the cleaning
sheet 1A of the first embodiment will be describetbw. Matters that are not particularly
described are the same as in the cleaning sheetf liRe first embodiment, and the

descriptions for the cleaning sheet 1A of the @rabodiment apply as appropriate thereto.

[0060]
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21 As illustrated in Figs. 9 to 12, the cleaning sheet 1C of the third

embodiment is made by joining, to at least one side of a substrate sheet 2, a
long-fiber bundle which is made by joining, into a fiber bundle, a multitude of

long fibers 31 oriented in substantially ong, direction with a plurality of fiber

joining sections 32 extending linearly in a direction intersecting the 5

orientation direction of the long fibers 31. The plurality of fiber-joining sections

32 of the Addliasirgeshiaatid<C ate tisprsadanitiget pEdetesnhine drapadingnt is made by
therebetween. The multitude of long fibers 31 are cut between adjacent ones

of tiRif@rieRiiRpSRID RSS! @ﬁwt@ts@mwmmaﬁmesmﬁih@ piadehy joining,

Clean n%?BeeE)ulr%lhaSth aII dlsi etrlsnéien%e rﬂr?%u%G ain%6 fgrﬁrg |qb ion with a
alternately IS osmg?h lIllnear CUt SECHORS non cu Seatbns 10 25,

Theplwaifjsep ribseigeiRifig esefions B2 leateramidnays whandiiemied fiaeisdiging the
orientation direction of the long fibers 31. [0061] The cleaning sheet 1C of

the @fiedtaiinbatiiecion wilths loes dbBesi3h. detHbraibectBgriiriniteeeatons 32 of the
prod ced by form| a Io -fiber bundle 3 nin 5 multitude of long

oo PE LR SEDAFAAS CPRSEF oG A Y PR ORERs, e
the mnsnab@a&y@ea?e%f%mg%csoﬁ%@& SRalDaeRIR BLEHYIRY 32 by a
between “adjacent fiber-joining sections 32, 32 with linear cut sections 24.

Theptleaityngf dineat mayseeticns: fdng-Tibe rchaandie 8t drColmes anboplarsitht slistontinuous
the substrate sheet 2. Below, a cleaning sheet 1C having a long-fiber bundle

3 of5RGdBE R folRe D BYlisnaiRlysHaRP Wil edsessinns wcradingieRut sections
f I
o i S B A BB BID o

to G@ireatioard tivelvrigtibefsBe. substrate sheet 2 is 5 cm to 40 cm. In the

cleaning sheet 1C, the long fibers 31 are disposed on both sides of the
subBiP&H sheet 2 25 by fiber joining sections 32. [0063] Generally, the long

fibers 31 pre QuenieA N2 AECSHRR ISR AYRRAIE IREDRISIO! Retail

The cleaning sheet 1C is produced by: forn@nigng-fiber bundle 3 by joining a
multitude of long fibers 31 with a plurality of &-joining sections 32 into a fiber bundle;
joining the long-fiber bundle 3 on the surface led substrate sheet 2; and cutting between
adjacent fiber-joining sections 32, 32 with lineat sections 24.

The cleaning sheet may have a long-fiber luBdin one or both sides of the substrate
sheet 2. Below, a cleaning sheet 1C having a fibeg-bundle 3 on both sides of the
substrate sheet 2 will be described in detail vetarence to the drawings.

[0062]

As illustrated in Figs. 9 and 10, the substsdteet 2 is rectangular. The length of the
substrate sheet 2 is 10 cm to 60 cm, and the widtie substrate sheet 2 is 5 cm to 40 cm.
In the cleaning sheet 1C, the long fibers 31 apadied on both sides of the substrate sheet 2
by fiber-joining sections 32.

[0063]

Generally, the long fibers 31 are oriented dhirection in which the material therefor is
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22 carried during production. Herein, the expression "the long fibers 31 are
oriented in substantially one direction” does not intend to exclude instances
where the orientation direction of some of the long fibers 31 deviates from

the orientation direction of the rest of the jpajority of the long fibers 31 due 5

to manufacturing error, crimping of the long fibers 31, and so forth. [0064] As
illustrated in Figs. 9 and 10, in the cleaning sheet 1C of the third embodiment,

the caniitutleiraf ppogutibens 31 are disposed on both sides of the substrate

sheet 2 such that the direction orthogonal to the orientation direction of the

long fiberdeseitn MerRPiaesiengite1londrieersnid PiRniegnst atesiantiatiy ofe direction”
othe \évs?rﬁd% t{éné’ beg)t(a |on d|r ct&on ofhterlrg &%flbedsre:%llorr]n ches t0 I,\]I(\él It fivers
dlrec?on of the subst Ate. % %n AR i0Strate |gs f8n}ﬁ g

mU'ElUQé\/féfté@ﬁﬂ)ﬁb@i@ et draniog shestidiGhefl g erenzbierimeets 31 due

are disposed evenly spanning the opposite ends, in the length direction, of
the subenefecihiveterrandioghupof Hedeng Bodss entheofitth of the substrate
shex@ %ﬁlﬂ the present embodiment, the width of 15 the substrate sheet 2 is
larg O8%n the area in which the long fibers 31 are disposed, and the regions

of the subgliieshegt rRraied Qravale Withwiseasthe I3nediPRES ehbodiment, the

(which are referred to hereinafter as "flaps 22" becomes sections that are
usethtdtitatiacht thegclfisersr@)l ahe disipaekdead mitla sl ahan gulositdideswedietignch that the

detalil further below). [0065] 20 It is preferable to provide 1,000 to 50,000
piecBEHAcEHH &9 ShBsprigaiaise dseclich tiRolkng RsFah) Sases the length

040, %‘?r@&'&?%?tﬂg sﬁBQﬁ‘QP@%{ e&fJ0N ftﬁﬁé? ﬁ&r&&&rﬂgrlgdi%%@fo‘gé‘éﬁgﬁ%f meth(?ng fibers

substrate sheet 2 on one side thereo fromt e stan ust tra

capabifitieshelO 0ROV ihErereseof 8o iadinaeistiee Meniguibarsdih ar@ugwh(mlo, the
the form of a fiber aggregate 25 (tow). It is preferable to sufficiently open the

fibe e ablofsn)Al HLKACIh SpisyStrRRNEE Befbehanthorimmatie disposed
e B e S TS S R v o
starghoRiff 90% of the width of the substrate sheetl.the present embodiment, the width of
the substrate sheet 2 is larger than the areaichwie long fibers 31 are disposed, and the
regions of the substrate sheet 2 located outwadthwise of the long fibers 31 (which are
referred to hereinafter as “flaps 22") becomesi@egtthat are used to attach the cleaning
sheet to a head of a cleaning tool (describedtail derther below).
[0065]

It is preferable to provide 1,000 to 50,00€cps per centimeter of substrate sheet 2, and
more preferably 5,000 to 40,000 pieces per cerdgimeftlong fibers 31 in the length direction
of the substrate sheet 2 on one side thereof tierstandpoint of dust trapping capabilities.
[0066]

In the present embodiment, the long fiberar@lused in the form of a fiber aggregate
(tow). It is preferable to sufficiently open thber aggregate (tow) with a known opening

device beforehand. While the thickness of the lidmgys 31 is not particularly critical, the

thickness is preferably 0.1 to 200 dtex, and meeéepably 2 to 30 dtex, from the standpoint
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23 of securing dust trapping capabilities and preventing scratches on the

surface of an object-being-cleaned. It is also preferable to use crimped fibers

as the long fibers 31 because the dust trapping capabilities can be further
improved. 5 Also, colors other than white4such as orange or light blue) may

be used for the long fibers 31 in order, for example, to improve the product
appearance and visibility of any soil attached. [0067] The fiber joining
sectbrsediiage fosforappingheapaliitiete ahtongeiipatcicie anlthong:fiaes of an
bundle. In the present embodiment, the fiber joining sections 32 are not only
useBLIRGHRININIaRREBNg-fiber bundle 3, but are used for joining the

long- flberbun le 3t h% urfaceofthe ra I'Teoe he fiber | inin
o o STt SR 1R et TR NRI € o TREREL DR rapping

pres@pheitieecine fittiseformasi&y. heat-fusing. The number of fiberjoining
sections 32 on the cleaning sheet 1C of the present 15 embodiment is

preferablﬁ\ngoCB@rﬂ'h&@téhﬁmgI@t%(ﬁuﬁC 2 tievrebthlusnmedlifreHsehforae long
frbe ornrn sectd%ns 32, which will be described below with refer nc

S S T G T 1 PR PR BIGRCS STREP R any sof

of t%&m&ber joining sections 32, 32 is formed as a srngle continuous
straight line extending in the direction orthogonal to the orientation direction
of ti@derig fibers 31-i.e., spanning the opposite ends, in the length 20
direction,_of the substrate sheet 2. [0068] As illustrated in Figs. 9 and 10, the

Iength ofE@%ﬁ'?ﬁféP%ﬂﬂnﬁF%M%% IR fPfe QRIS i giHRRagers 31 into a
b |
o SUDRIIAL b%*??ﬁlfbals O%IH%‘MQE% SHRASSHIRESt éﬁﬂ%‘l%@ﬁ&%@t%ﬁsa?é gYatey used

|n Frgs mm'to 10 mm. The tw er joining sections

32, {32 witnidly d@m@drmtmarmedataummedrwmm@m@vm ndie to the

spacing is preferably 1 mm to 50 mm, more preferably 10 mm to 40 mm, _
fronfuriacstahdpistisiing §epeee of Tl dbATios@idbérsis formed by heat-fusing or

with a hot-melt adhesive, and in the present ennfsexdi, it is formed by heat-fusing.

The number of fiber-joining sections 32 on ttleaning sheet 1C of the present
embodiment is preferably 2 to 30. The cleaningsh€ of the present embodiment has two
fiber-joining sections 32, which will be describleelow with reference to the drawings. In
the present embodiment, as illustrated in Figaidd18, each of the two fiber-joining sections
32, 32 is formed as a single continuous straigiet dixtending in the direction orthogonal to
the orientation direction of the long fibers 31—igpanning the opposite ends, in the length
direction, of the substrate sheet 2.

[0068]

As illustrated in Figs. 9 and 10, the lendtlkaxh fiber-joining section 32 is the same as
the length of the substrate sheet 2, and the widtach fiber-joining section 32 as illustrated
in Figs. 9 and 10 is 0.5 mm to 10 mm. The two @& fiber-joining sections 32, 32 are
disposed with a predetermined spacing therebetveeehthe spacing is preferably 1 mm to
50 mm, more preferably 10 mm to 40 mm, from thedpaint of the degree of freedom of

the fibers.
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24 [0069] The cleaning sheet 1C of the third embodiment is obtained by
cutting the long fibers 31 and also the substrate sheet 2 at the same
positions as the long fibers 31 with linear cut sections 24 in a central area
32a between the two fiber-joining sections,32, 32, as illustrated in 5 Fig. 11.
The central area 32a is located substantially in the middle of the adjacent
fiber-joining sections 32, 32 and is 1 cm to 10 cm wide. [0070] As illustrated
in Fjgse® and 10, the plurality of linear cut sections 24 are formed in the
length direction of the substrate sheet 2 as two parallel discontinuous lines

with 10 altefrEesyingshesbderidhatihtie 65 8adtimrabined bytaitingdhelang fibers 31
sections 24 are disposed in. a.s red pattern. As jllustrated in Figs. 9,and
o TRt i SEPRREE BB e R R T SRl fifear cut

lengibcabiestiama] taatrybssate sheale tnsHiasbineg 28 @iuale, 32, as illustrated in

discontinuous lines 26a, 26b respectively composed of two groups of linear
cut Bigctibhs 2EneTpentigd dissordausulpiined 2ahatbstinedut Ioisklle of the adjacent
disc%r%inuous as viewed from above as 15 jllustrated in Figs. 10 and 12, but

togdPREHPSPRESSTHGNS contin GBALShE W H WS ed from the orientation

diregjiiaof the long fibers 31. By arranging the two discontinuous lines 26a,

26b such that they form a single continuous line when viewed from the
orientatiofAsdihesttanad af thegslahgritb0s tBé,tlgtibtipedners Sdchets/@dratbdowed in the
fiber joining sections 32, 32 can be cut reliably. 20 [0071] As illustrated in

Figden®Marfiregion spbdiife SR BIFadRENAirtar MR ASTeBNYAYE fipps with

diff ; ) .. . _
the B e B A Bbosed
substsaiggeies batteMorerspnaitiaadly irasidy steajdickimneig.cL2 sediensi2af &e arranged in

linear cut section 24 that constitutes one 25 discontinuous line 26a overlaps
an éndaTaRRTERARID de dhie iepatindifeinstpilB iieotnest ddjaueierming, as a whole,

discontinyous Ie 20tehadistance i, of OVSglﬁP ‘Sr%hefg%?%'é{e%ﬂ”al 2 8ons 24.

aboV8 UMY Afd befotv'5 mm, &na moreypre?]e?a y 8.9k mm, from

the $iNEROIAKEONtinuous lines 26a, 26b each lookodificuous as viewed from above as
illustrated in Figs. 10 and 12, but together forsirale continuous line when viewed from
the orientation direction of the long fibers 31.y &@ranging the two discontinuous lines 26a,
26b such that they form a single continuous linemiiewed from the orientation direction
of the long fibers 31, the long fibers 31 betwdmntivo fiber-joining sections 32, 32 can be
cut reliably.
[0071]

As illustrated in Figs. 10 and 12, respectimds of adjacent linear cut sections 24 that
form different discontinuous lines 26a, 26b overtage another when viewed from the
orientation direction of the long fibers 31—i.dne twidth direction of the substrate sheet 2.
More specifically, as illustrated in Fig. 12, amai a linear cut section 24 that constitutes one
discontinuous line 26a overlaps an end of a limedirsection 24 that constitutes the other

adjacent discontinuous line 26b. The distance “wfl'bverlap is preferably equal to or

above 0 mm and below 5 mm, and more preferablyndilto 2 mm, from the standpoint of



25 cutting the fibers apart. The distance "dI" between a linear cut section 24
constituting one discontinuous line 26a and a linear cut section 24

constituting the other adjacent discontinuous line 26b is preferably 1 mm to

50 mm, and more preferably 5 mm to 30 ygm, from the standpoint of the fiber
length and the strength of the substrate sheet. The length "11" of each 5

linear cut section 24 as illustrated in Fig. 12 is 5 mm to 50 mm. Note that it is
preferaibte tie diberplafely. cutiadl dbthector] fibersadinbetwaesetheradimpcenstituting one
fiber-joining sections 32, 32 with the linear cut sections 24, but it is

condigferainteas e 8py 2 ingds cebRAsHRBRIINIIBs e EIamAiaesnHé@scontinuous
long. fibeys have heen cut. [0072] 10 Because the linear qut sections 24 ar
aroacn & ey b st LR B S RD 0 Fi fom e

Cleasiigshiredrife abliadhite anabneisienbiveisibisrauosheeed hneudHEmh Withof each

the linear cut sections 24, are formed to have two fiber lengths as illustrated
5 in Fligsapncaheettonm 34 agallietad it g akdimns kmp@ntiber length. From the

standpoint of dust.trappin abilities, the longer fiper length_of the lon .
fver 51 1098 L1k AP RS SHATPIA Y LR RTAGE R 1 SRR he adiacen
whegasdmgnRLesiss | 8paiPind 2 diaers 3k DR RIRr8BidrEd 4t the long
mm, and more preferably 10 to 20 mm. The "fiber length of the long fiber 31"
refeiibeis tre feogihictaycthiefiiss mimog sedoad B2te hhedipeenduof each

long fiber 31. Note that, from the standpoint of dust trapping capabilities, the
fibe ?‘@th of the long 20 fibers 31 extending outward, in the width direction

of the clegp] o] eglive fib i I o]

10 the clean%%%%szé;?q%%ﬁet Fe %t:%% é:rfﬁyﬁgd%e%rtgisgpr%a%ﬁ/a%%%&é%ur%@, BOth the
andfimgipiniefesabip303R, 120imme[0RA3INNeKbaeihs thatetirlsdiobiaimierg thaich is
cleaning sheet 1C of the third embodiment will be 25 described. The

subBfRstecerdwt culiniewibidha tasehgiih wardensA4aiamrddehang dupfdianderoths as
the oAU 9f 305 SR RS SRR 1S TRAY 5 GIEP IS 55 Grrom tre
standpoint of dust trapping capabilities, the lonfijieer length of the long fiber 31 is
15 preferably 20 to 50 mm, and more preferably 200tongn, whereas the shorter fiber length of
the long fibers 31 is preferably 10 to 25 mm, amdepreferably 10 to 20 mm. The “fiber
length of the long fiber 31" refers to the lengtbnh the fiber-joining section 32 to the tip end
of each long fiber 31.
Note that, from the standpoint of dust tragmapabilities, the fiber length of the long
20 fibers 31 extending outward, in the width directiohthe cleaning sheet 1C, from the
respective fiber-joining sections 32, 32 of theanlag sheet 1C of the third embodiment is
preferably 10 to 150 mm, and more preferably 3@ mm.
[0073]
Next, the materials for forming the cleanihget 1C of the third embodiment will be
25 described.

The substrate sheet 2 is flexible in its Ierdjtection, and thus easily conforms to the

contour of an object-being-cleaned.  Accordinglite tcleaning sheet 1C becomes



26 conformable to the contour of an object-being-cleaned, thus exhibiting an
excellent dirt-and-dust trapping effect. The same materials as explained in
the cleaning sheet IA of the first embodiment can be used for the substrate
sheet 2 and the long fibers 31. 5 [0074] The actions and effects of the
above-described cleaning sheet 1C of the third embodiment of the present
invention, when in use, will be described below. As illustrated in Fig. 13, the

cleasunigraineé 16 ahthedhialierobatimshjeds biing @aaatiaieasiribitn dathaéxcellent
has a head 41 and a handle 42 connected to the head 41, with the substrate
10 shigand-Besh§arniceteChttach the cleaning sheet 1C to the head 41. The

cleaning gl & lusatern i, 43.nclien Neadd IADIEh e EA can

sheet 1 e presentem can be a rod-like ha

42 gnneciest indRadieak dHevta aniniMensakianat 43. The attachment surface
(bottom surface) of the head 41 is rectangular as viewed from above.

5 Norf@@mM] the cleaning tool 4 is used to perform cleaning 15 by moving
(particularly back and forth) the head 41 in its width direction (the direction of
o shorel GRS ditor IGHES, he HoBHNG ArEAEON e Bty (o
s infRBoMI iR Sl AR e A 09 75LdERe. Glning sBest, 1C of the
third embodiment is attached to the attachment surface 20 (bottom surface)

of the head 4lLdiaedandiing 113e e gibadirectioEeodf ieeshbdtehbatieen? iswused on a
the same direction as the length direction of the head 41 of the cleaning tool

4 arftPAAIEHAR) R a% A NBBFHT b ARtk AKHATRY R G PEATE e M the substrate

poi - - sheet 2 are

10 foldrgrc]j%fgg%al?%‘?\%}r %ﬁgqugp%tegr&@ﬂr%g@ﬁpﬂé&%ﬁ%ﬁ%ﬁ%@qﬁaps 22 are then
pressed imke aigdniag ool lnkiilatsheetigtagnis 4 rayigdediniie feadebhing sheet
25 each having slits in a radial pattern. In this way, the cleaning sheet 1C can

be aftheresemesimRNERaa haRiaehad NERYAR fanse e Ronmstes o the head
R L SRR SRS e hee 41 6
rectangular as viewed from above. Normally, tleawing tool 4 is used to perform cleaning
15 by moving (particularly back and forth) the headidits width direction (the direction of its
shorter sides). In other words, the cleaning tioef the cleaning tool 4 is in the width
direction of the head 41.
[0075]
The cleaning sheet 1C of the third embodinettached to the attachment surface
20 (bottom surface) of the head 41 by arranging thgtkedirection of the substrate sheet 2 in the
same direction as the length direction of the Hadf the cleaning tool 4 and matching the
central point of the substrate sheet 2 with thérakbpoint of the head 41. Then, the flaps 22,
22 of the substrate sheet 2 are folded back towerdipper surface of the head 41. The
flaps 22 are then pressed into a plurality of Béxsheet retainers 44 provided in the head 41,
25 each having slits in a radial pattern. In this wihg cleaning sheet 1C can be fixed to the

head 41 of the cleaning tool 4. Note that it efgnable to form the substrate sheet 2 out of a

netted sheet because of the good engagement betinesnbstrate sheet 2 and the sheet
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27 retainers 44. The cleaning sheet 1C of the present embodiment can be

used in this state for sweeping wooden floors, for example. Accordingly, the
orientation direction of the long fibers 31, which matches the width direction

of the substrate sheet 2, is oriented substgntially in the cleaning direction of

the cleaning tool 30. 5 [0076] When attached to the head 41 of a cleaning

tool 4, the cleaning sheet 1C of the third embodiment can be used for
cleantagessiah. asTwerRing | sioging) of cedpretkinidocheaD0as, e tbedsartds state for
way as ordinary mopping tools. As illustrated in Figs. 9 to 11, in the clleaningg1
shed{VeePHotMOasRa éﬁ%%dﬁ%é?’fﬁfﬂi&e-loﬁ%‘ﬁﬂaﬁ srepEripseAirggjident the long

fibersjoining sections 32, are cut y a plurality, of linear cut..sections 2 )
o L1890 SR e LR ) Y B Rt R el o R AR Substantialy
singletheaiéiampy slilecisvhemndeysasifigollsy orientation direction of the long

fibers, and in this way, they can be cut reliably. Accordingly, the long fibers
31 40€Hdt restrained by the fiber-joining sections 32, thus 15 improving the

dirt t ' biljti f the cleani heet 1C. Also, the | fibers 31 .
b A S LA s RAREE 2 e
USHARAIA ISP dsbd ol G alGAG RANES kb Rb b ) Wb SiRRIBIRE Fooms, in
the long fibers 31 between adjacent fiber-joining sections 32, 32 are cut by a

plurtiépahéneay 20ardineectiappid thals form a staggered pattern.
Accordingly, each of the adjacent fiber-joining sections 32, 32 has long fibers

31 having Rl aiffearp ffogt 1enGiid: §18yelerBBReEhdth Al A EA SR agent the

10 o B e SR o S B2 o D P\ SLAH g S ot

1C, deetivibeq espesitendiberaoining sewin pard@adairkbuAcawrding!Yodkeike a single
fiber length of the long fibers 31 belonging to each of the fiber-joining
secfiBR¥IoUS IR Waew Migwred, T s odaniadreeiennfdeedansdibermand in this way,
Ien%rés.C%H@e%uﬁgchfre makes the fiber lengths random and thus allows

the dirt trapping capaabl}/ties to be

Accordingly, the long fibers 31 are not resed by the fiber-joining sections 32, thus
improving the dirt trapping capabilities of theaiéng sheet 1C. Also, the long fibers 31 are
less prone to get caught in objects-being-cleaned.

[0077]

Further, as illustrated in Figs. 9 to 11 ha tleaning sheet 1C of the third embodiment,
the long fibers 31 between adjacent fiber-joiniagtions 32, 32 are cut by a plurality of linear
cut sections 24 that form a staggered pattern. orflawly, each of the adjacent fiber-joining
sections 32, 32 has long fibers 31 having two wiffefiber lengths: a longer fiber length, and
a shorter fiber length. These two fiber lengtlesadso different from the fiber length of the
long fibers 31 extending outward, in the width diien of the cleaning sheet 1C, from the
respective fiber-joining sections 32, 32.

Accordingly, the fiber length of the long fite81 belonging to each of the fiber-joining
sections 32, 32 is not uniform, but instead theeetlree types of fiber lengths. Such a

structure makes the fiber lengths random and thmssathe dirt trapping capabilities to be
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28 improved. Further, by fluffing and opening, in a three-dimensional and

random manner, the long fibers 31 having three different fiber lengths after

cutting them with the linear cut sections 24, the fiber lengths of the long

fibers 31 become even more random, whigh further improves the dirt

trapping capabilities. 5 [0078] Next, a cleaning sheet according to a fourth
embodiment of the present invention will be described with reference to Fig.

14. ikspfovdbe dresthargshiedlidd ant theefonytntssboilivarsibndleadiffereiee snanner, the
from the cleaning sheet 1C of the third embodiment will be described below.

Matier fitarardinBevig dhre siieyetediamsdensiiatecyting em withclaarlipgpr cut
She%éét%n"féﬂehﬁ%'%!genﬂé’o%m%? hé‘”gnthﬁp%% (BHRNS BIOVISRAIRHINE which further
cleaning Shéet 1€ of the third embodimen apply as appropriate thereto.

[00T@bidve e brer tefdihey talsupaiteactions 32 on the cleaning sheet 1D of
the fourth 15 embodiment is three, and as illustrated in Fig. 14, each of the

threl@@i#r-joining sections 32, 32, 31 is formed as a single continuous

o th lor HReie SRS SERGh S bodRLA B ENCRL et -ailetgon i

of thR gdbstiats whe &lidrdA8Q) F?QP fp regards the plurality of linear cut

sections 24 of the cleaning sheet 1D of the fourth embodiment, the linear cut
sections 24 dwe tueacigading alsagdered patéonrto fafimdnto tibs dofetienmassfrom the
lines 26a, 26b, as with the linear cut sections 24 of the cleaning sheet 1C of

the ARRBINGRASEtEn L R EVE: SRRAERAUN RFRIBLIDBPHe RaHers that are not
em%%%@u?é}k%%&ﬁ%o‘: réqﬁedésamgtg%@gﬁé'E@%ﬁgﬁé@%ﬁg&lfﬁﬁm Boﬂiment, and

direction orthogona e orientation 25 direc bers 31, as
illustiiates 4oriptibnk4 pAsitedarsls thestebrngeihait tiahdiseaatishbasilies apply as
26a, 26b, the positions for forming one set of discontinuous lines 26a, 26b
withRRFRPdRIgHagIetea 32a between adjacent fiber-joining sections are

disrt@é:fgﬁl so that they

The number of fiber-joining sections 32 on ttleaning sheet 1D of the fourth
embodiment is three, and as illustrated in Fig.eb¢h of the three fiber-joining sections 32,
32, 31 is formed as a single continuous straigiet dixtending in the direction orthogonal to
the orientation direction of the long fibers 31—isgpanning the opposite ends, in the length
direction, of the substrate sheet 2.

[0080]

As regards the plurality of linear cut secti@4 of the cleaning sheet 1D of the fourth
embodiment, the linear cut sections 24 are arramgeal staggered pattern to form two
discontinuous lines 26a, 26b, as with the lineaseations 24 of the cleaning sheet 1C of the
third embodiment. However, in the cleaning sh&ebflthe fourth embodiment, two sets of
the discontinuous lines 26a, 26b are formed inractibn orthogonal to the orientation
direction of the long fibers 31, as illustratedFiy. 14. As regards these two sets of the
discontinuous lines 26a, 26b, the positions faming one set of discontinuous lines 26a, 26b

within the central area 32a between adjacent jddeing sections are displaced so that they
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29 are different from the positions for forming the other set of discontinuous
lines 26a, 26b. [0081] The actions and effects of the above-described
cleaning sheet 1D of the fourth embodiment of the present invention, when

in use, will be described below. 5 The clegning sheet 1D of the fourth
embodiment, when attached to the head 41 of a cleaning tool 4, can be used
for cleaning, such as sweeping (mopping) wooden-floored rooms, as with the
cleaningiftirent ficrrahthpokhiicshe fobfagimienthddselefdisgsteeiublimnistbea, 26b.
fourth embodiment can achieve the same effects as in the cleaning sheet 1C
of the0fkd embodiment. That is, as with the cleaning sheet 1C of the 10

third embadiment 1S gieal &g sheehiD-ghtac o %ﬂ?r?"d'we%’i;;ﬂg‘lso? the fourth

plurality of lihear cut sections 7 that extend So as 10 form two pa

discambpyiavmiipehdpidbait pokdiien atiesin GRBERRUATEEDMBRN Viewed
from the orientation direction of the long fibers, and therefore, the long fibers
31 betweéheaelparing fibeetdiRing beckuns 3mZRlipaehbe stiaebdddly tdead 41 of a

the long fibers 31 are |ess prone to get caught in objects-being-cleaned.

Fur b R L8 et L RN SLRP P ek SHRPPAI S1RcRfoored rooms,
a"O‘éi’é%tﬂ”'ﬁé’l{lfe%{ﬁiﬂfa'Ei%%@@é%‘E@tFﬁ!réP@rﬂH&Bfﬁm\éed- Furthermore, the

cleaning sheet 1D of the fourth embodiment has two sets of the two

discontinlibeslkaes g Sac261D anththbgeiiscarbddimenthabipusitiensadiffesfetts as in the
from one another. Therefore, the fiber lengths of the Ion%ibers 31 becom

e
eveRlSABRY ralRRInM CcBihpa bt s e digghing SHERSYENINREIeRNtg sheet 1C of the

om ) ¢ ) ; o ¢ _ _
BB SR M SRELE IS SRR S SRR AT bty ofinear et
the pseseny daveatioxordl Sivasiesrribad ovphdiBépreinceus Ings Bo: tAs foskhike a single
cleaning sheet IE of the fifth embodiment, the differences from the cleaning
25 SReEnuEIStingaMRit \éensediemribemrisatairaitydb dneiong dipers tiad Hierefore,
notﬁar}icul rtlj\érd%ictr)i ed are the same as i.n.th§ cle in%shee 1Cu?frt

ecC

i B RA L NESERS T BUIRSIFTS S S BTNy Ao
the thirorpRssimenb AP RIYs3s GRPIBRJERIBaugbbjacts-being-cleaned.  Further, the fiber
lengths of the long fibers 31 become random, thawiag the dirt trapping capabilities to be
improved. Furthermore, the cleaning sheet 1D efdarth embodiment has two sets of the
two discontinuous lines 26a, 26b, and the setdoameed at positions different from one
another. Therefore, the fiber lengths of the Idibgrs 31 become even more random
compared to the cleaning sheet 1C of the third emient, and thus the dirt trapping
capabilities can further be improved.
[0082]
Next, a cleaning sheet according to a fiftibhediment of the present invention will be
described with reference to Fig. 15.
As for the cleaning sheet 1E of the fifth extibwent, the differences from the cleaning
sheet 1C of the third embodiment will be describeldw. Matters that are not particularly
described are the same as in the cleaning sheeatf e third embodiment, and the

descriptions provided for the cleaning sheet 1@efthird embodiment apply as appropriate



30 thereto. [0083] As illustrated in Fig. 15, the cleaning sheet IE of the fifth
embodiment has a plurality of fiber-joining sections 32' formed as two
parallel discontinuous lines with alternately-disposed 5 discontinuous
sections 33 (i.e., formed in a staggered pgjtern) in a direction orthogonal to
the orientation direction of the long fibers 31, i.e., in the length direction of
the substrate sheet 2, thus forming a fiber-joining section group as a whole.
Thetiigdetembodiment includes two fiber-joining section groups 34a, 34b.
[0084] 10 As for the fiber joining sections 32' of the cleaning sheet IE of the
fifth[8P§8bdiment, respectlve ends of adjacent fiber | Jomlng sectlons 32', 32

that form giffpignl ERt JoiPing RecHon BrOURS: Bt AUSIARNE ARCIIE ity of
when wewe rom eW| |rect|ono ate shee u:gtsréla\tgc&J

in Felpidi H@%tﬁ;t@ﬁé'b@ﬁ@iﬂ@d%Etﬁlolﬁaramsﬁﬂiﬁ'nﬁﬁausﬁlh@éé%ﬁtﬂéﬂt&ﬂﬁt@@-msposed
32' that constitutes one fiber-joining section group 34a overlaps an end 15 of

5 a filshscotimyseetoir8e AB dteofesietss thelasbpatiadinde st tﬂimﬂmrﬂﬁ@ogonal to the

sectlo Qup 34b.. Th |st nce."'w2" of averlap is erably 0.mm to 1
mOOEEFR S EHEPA 6 ARG 1% i W IFOLIERS UL BF R gte sheet 2
f'befh%rfg}ﬁ'nﬂ—d@ AiRlaRGn e RpMVGRN R alREkINAAG FBFUAbSdiment includes two
constituting one fiber joining section group 34a and a fiber-joining section 32
conBhieiivigingesedttien gajapeBdéib@hjoining section group 34b is preferably 5

mm 20 to 50 mm, and more preferably 10 mm to 40 mm, from the standpoint
of ttﬂ%@ﬂbngth of the fiber-joining sections. The length "12" of each

10 fiber-joini g T :
? actions aﬁg 1%?fgc{:%)s.qlo tﬂ%ﬁgﬂ veeﬁggé:%E gf lﬂ%nlﬁgf %QQP ffkﬁgeq%hgggommem’
embesiiewtine adribe o esRivemvadigbinmMbesetidme 3wilhae idascoifetthel®ét-joining
The cleaning sheet |E of the fifth embodiment, when attached to the head 41

of aSRIEaNIAW S| i aitBOVRIEPfane|anpirg, WirRedsT e By dinslirign of the

woogelgoTeie

, g’s illustrated in Fig. 15. Thaas illustrated in Fig. 15, an end of a
fiber-joining section 32’ that constitutes one fip@ning section group 34a overlaps an end
15 of a fiber-joining section 32’ that constitutes titker adjacent fiber-joining section group 34b.
The distance “w2” of overlap is preferably 0 mmil@mm, and more preferably 0 mm to 5
mm, from the standpoint of forming a fiber bundleThe distance “d2” between a
fiber-joining section 32’ constituting one fibeiigong section group 34a and a fiber-joining
section 32’ constituting the other adjacent filwéning section group 34b is preferably 5 mm
20 to 50 mm, and more preferably 10 mm to 40 mm, fthenstandpoint of the strength of the
fiber-joining sections. The length “12” of eachdi-joining section 32’ as illustrated in Fig.
15is 5 mm to 50 mm.
[0085]
The actions and effects of the above-descridedning sheet 1C of the fifth
25 embodiment of the present invention, when in ugebevdescribed below.

The cleaning sheet 1E of the fifth embodimevtien attached to the head 41 of a

cleaning tool 4, can be used for cleaning, sugwagping (mopping) wooden-floored rooms,
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31 as with the cleaning sheet 1C of the third embodiment. The cleaning
sheet IF of the fifth embodiment can achieve the same effects as in the
cleaning sheet 1C of the third embodiment. That is, as with the cleaning
sheet 1C of the third embodiment, the clganing sheet IF of the fifth
embodiment has a plurality of linear cut 5 sections 24 that extend so as to
form two parallel discontinuous lines but that look like a single continuous
line aghveth vieverech ingnstieear @ pfatie thilireatiostiiphéhe long fibers, and
therefore, the long fibers 31 between adjacent fiber-joining sections 32, 32

can be cUtRERYINAISBeShER S eolEFs 8TRAEINESE prbiRyedfeERAGHRITaA'S as in the
objects-being-cl d. Eurther, the fiber leng f.the,l fipers 31
peckmant gaeet 0 I Sl MR8 SR sheet 10 of e

imppeieenfodaiesmorR BnaaikgRingshes) iwbisobitheprbadimarbig®flinear cut

plurality of fiber-joining sections 32' formed in a staggered pattern.
Theseftipasthé tisbextangtiae as thdoloriydipedtgbriivcorsdiesshutioas lnakdma single

compared to the cleaning sheet 1C of the third embodiment, and thus the dirt
g e AR O e oA BB 2 Kk Lk Aga tererore,
shegl-apre I8 Ao SRR Hhel [HRiRgESSOBIVEeNLRR MalkBEreliably. Also,
described with reference to Fig. 16. As for the cleaning sheet IF of the sixth

embloelilorenfitdrs diffareriess prone ttregee eaiggbgutebdiGyetidaedtirdFurther, the fiber
embodiment will be described below. Matters that are not particularly

destENgHF &fdNRORIMRESsTh RRENEARMP ShAMERISPeHATHRRRIASSIRRIIES to be

and. eselip oyided for.the, ' . . i .
e e AP TR (S ey of
the filhatjgninig Beaitinnz32foited Heasingoehasbtt offtikectod) tesrhedimedhs of the
is for forming a long-fiber bundle 3 made by aggregating a multitude of long

25 fiprgdiBersafl Peeojming8eBesn MrRAGY faMpasHietringoRongast Ma@f the third
fibers 31 to the substrate sh 2. Instead, the long. fibers 31, which
e % é % a (g%us @uen%efg Ega’pé)lng.ca aél %ﬂﬁﬂ%h ebe |mebg(|)1veee. 2 by

iment, an r
constitute thée 1ong-finer re*joine e substrat
me3ngeef sheet joining sections 21.

Next, a cleaning sheet according to a sixtbhagtiment of the present invention will be
described with reference to Fig. 16.

As for the cleaning sheet 1F of the sixth editbent, the differences from the cleaning
sheet 1C of the third embodiment will be describeldw. Matters that are not particularly
described are the same as in the cleaning sheetf e third embodiment, and the
descriptions provided for the cleaning sheet 1@efthird embodiment apply as appropriate
thereto.

[0087]

As illustrated in Fig. 16, the fiber-joiningction 32 of the cleaning sheet 1F of the sixth
embodiment is for forming a long-fiber bundle 3 mdxy aggregating a multitude of long
fibers 31, and is a joining section that is notoimed in joining the long fibers 31 to the
substrate sheet 2. Instead, the long fibers 3ichwdonstitute the long-fiber bundle 3, are

joined to the substrate sheet 2 by means of sbieétg sections 21.
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32 [0088] As illustrated in Fig. 16, the plurality of sheet-joining sections 21 of
the cleaning sheet IF of the sixth embodiment are disposed intermittently on
the fiber-joining section 32 in a direction intersecting the orientation direction
of the long fibers 31, to form a sheet-joinigg 5 section group 23 as a whole.
The linear cut sections 24 of the cleaning sheet IF of the sixth embodiment
are disposed in a central area between the two rows of sheet-joining section
groy@asgp, as illustrated in Fig. 16. [0089] The actions and effects of the
above-described cleaning sheet IF of the sixth 10 embodiment of the present

|nventlonAﬁvH'éﬁ”f’\“ﬁﬁ‘sé‘1 W B d@%@ﬂﬂé@b@i%ﬁﬂ'@%&%ﬁﬁ@ Heitthe stagping sheet

sixt dlmetﬂt 0 afa hed(}o the fa cle n|n tool 4, can bg
the SIX P' men are .disp se In e am, the I inin Sec on 2ina
use orceanln suc as sweeping (mopping oodenf ro

wntfumtrdﬂam@@&mgttﬂa@ @féh@ﬂbﬂ@@éﬁﬁ@ﬂmemgm@@@n u@gf@ﬂf\@gt éﬁe@‘t-joining

the sixth embodiment can achieve the same effects as in the 15 cleaning
sheseatCrofieuptAf @ mybdienerithe hagas caswmtbbdﬁmgmﬁ@elmf the sixth

o STGSTREL A, D SR a7h FoA el Lo B D G EREPIG sectior
d'S%UBQ(Q@Sd@ﬁés%\QB% 'q@kl%ke a single continuous line when viewed

from the orientation direction of the long fibers, and therefore, the long fibers
31 hedd@len adjacent fiber joining sections 32, 32 can be cut reliably. Also, 20
the long fibers 31 are less prone to get caught in objects-being-cleaned

Further, theSfiBEHoRh AR STBRiSIoRlg e ADRYEHIRSSHAEAIND TNeRLL ISl Sxth
o the %BH&RP&H%?GP@B’QF&& iRV }éﬁqn [%%di%%é@fﬂmheet of the

present Invention Is not limited to the ve -descr eaning sheets of

the third toheixilecgingoshigrents, @fﬂ@hé:&n(ﬂheerm@dmmmwammamate tHeUH&®T, 41 of a
the features of the cleaning sheets of the third to sixth embodiments may be

confiABN AP albretiBee Rfth B ClRaNAIG R FHBRRIRIGISPBRIME WRRfIbficored rooms,

as with the cleaning sheet 1C of the third embodime

The cleaning sheet 1F of the sixth embodimantachieve the same effects as in the
cleaning sheet 1C of the third embodiment. Thaasswith the cleaning sheet 1C of the
third embodiment, the cleaning sheet 1F of thdr@xtbodiment has a plurality of linear cut
sections 24 that extend so as to form two paibebntinuous lines but that look like a single
continuous line when viewed from the orientatiorection of the long fibers, and therefore,
the long fibers 31 between adjacent fiber-joiniagtions 32, 32 can be cut reliably. Also,
the long fibers 31 are less prone to get caugbbjacts-being-cleaned. Further, the fiber
lengths of the long fibers 31 become random, thawiag the dirt trapping capabilities to be
improved.
[0090]

The cleaning sheet of the present inventiomas limited to the above-described
cleaning sheets of the third to sixth embodimeats] can be modified as appropriate.
Further, the features of the cleaning sheets oftliird to sixth embodiments may be

combined as appropriate without departing frongikeof the invention.
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33 [0091] For example, in the above-described cleaning sheets 1C, 1D, 1E,
and IF of the third to sixth embodiments, the linear cut sections 24 cut both
the long fibers 31 and the substrate sheet 2 at the same positions as the
long fibers 31, as illustrated in Fig. 11. Hawever, only 5 the long fibers 31
may be cut, as illustrated in Fig. 17. [0092] Further, in the above-described
cleaning sheets 1C, 1D, 1E, and IF of the third to sixth embodiments, the
fibefe@dning sections 32, 32' extend in a direction orthogonal to the
orientation direction of the long fibers 31, as illustrated in Figs. 9, 10, 14, 15,

and 16. TPHRREWRE; tREFRIGEMECEEEHCTIRANGHRE 1DirkEraset Hheof the third to

orientation direction of the long fibers 31. 31 Eurther, the
coon SRR R R Reaiins AP olaRE T e 7 g e substae
embpdimenistiacesiormeasamiRaidRiagtive BEiRaeaRIdMtrR OlieNntalindever, only

direction of the 15 long fibers 31 matches the length direction of the substrate
shettedong fihessratatian imRgsitoasiiystatetdn &id 16, but it does not have to
mat&l; he length direction of the substrate sheet 2. [0094] Further, in the
-tfescribed cleaning sheets 1C, 1D, 1E, and IF of the third to sixth
embodimefiineh it aBGUORR24iRKE (RIPRT SAeiaNr ARG 322dOFR Yo sixth
substantially the 20 middle of adjacent fiber joining sections 32, 32, but they
onlyemseditoenes b étedibrergdjsiognsefibengod2in§ Zemtidnsa32jrd8@ide0@8jogonal to the
Further, in the above-described cleaning sheets 1C, 1D, 1E, and IF of the

thir@H6 4RHAN eHiBtimeh S e RABaTS S trastliileddBris®s do Hot 1 Hreand 16.

0 b e . ) . . .
ir? fuﬁrt e%ﬁﬁfb@%m%ﬁ%?@;%%& G RREIMEWRANIAPE RAESSHRPthe 1ong
fibers 31.
[0093]

Further, the above-described cleaning shégtslD, 1E, and 1F of the third to sixth
embodiments are formed so that the direction odhalgto the orientation direction of the
long fibers 31 matches the length direction ofshlestrate sheet 2, as illustrated in Figs. 9, 10,
14, 15, and 16, but it does not have to matchetingth direction of the substrate sheet 2.
[0094]

Further, in the above-described cleaning shBet 1D, 1E, and 1F of the third to sixth
embodiments, the cut sections 24 are formed imiat@rea 32a located in substantially the
middle of adjacent fiber-joining sections 32, 3@t they only need to be between adjacent
fiber-joining sections 32, 32.

[0095]

Further, in the above-described cleaning shBet 1D, 1E, and 1F of the third to sixth
embodiments, the lengths of the cut sections 2#btlall have to be the same.
Examples
[0096]

The present invention will be described irtHar detail below according to Examples
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34 thereof. [0097] Example 1: A cleaning sheet as illustrated in Fig. 1 or 2

was produced. A 2.2-dtex-thick 5 core/sheath heat-fusible conjugate fiber

having a polyethylene terephthalate core and a polyethylene sheath was

used for the long fibers 31 constituting thg,ong-fiber bundle 3. An opening

device was used to open 5 g (about 160,000 pieces of fiber) of fiber bundle

(tow) of the conjugate fiber and to widen it to a length of 280 mm and width

of 8therewof. To prevent the long fibers 31 from falling apart, a single line of
fiber-joining section 32 was applied to a 10 widthwise central area of the

Iondoﬁ)@@} bundle 3 spanning the entire length thereof in the length direction
(.,e.,ina irer%ti%nlorthogonal to the orientation direction of the long fibers

31),to joinxt%eqong fibers together. The fiber joining section 32 was 3 mm

wide. Joipinges¥ittie S iolinaseatani32uas ashiaxegrbyaeat-fusing-drex-thick
Note that the width direction of the long-fiber bundle 3 matched the
orieprsgishedife ditat-bsitle (oo Uistesi®er IRByoahe\detRe tnphibaiatg core and a

section 32 extending, in the lengih direction of the long-fiber pundle 3, the

on PRI E0 BT E A UL IC SN Al BB e 3. An
evepuha il R UBeh 3 asbie sRel 6r BRI SR Bhdle (1ow) o
[0098] An air-through nonwoven fabric having a basis weight of 40 g/m2 was
usethéocahjeg2ie fbbstadachéddrit The emgdtigfeminiibed thieitbalf\Basran. To prevent
core/sheath heat-fusible conjugate fiber (2.2 dtex x 51 mm) havin

o B8 e 3 PP BN SBATH & DN Bhes KB SerHEN Sneasapplied to a
oGl RS Ao AL 20 MR R DR LR 0P ereot in he

were placed on one side of the substrat eet
sidadnythide it (tesUlpstaniiedsole avtinghardinbe otleetehsivuieticndf Wetong fibers

joined to the substrate sheet 2 by the sheet-joining sections 21. Joining of

the 3Rede-jBinig LAy dRkeRCHTBY dUBRIN:sTiRIRR Wash shaevide.  Joining

joini(g}qhsee |tié)r[}02|r:1l'|r¥g\ylasse(|: |8|q y&t\/r\]/gsoéis ﬁ‘é%i&’ rt])ythiasing. Note that the width direction of
the long-fiber bundle 3 matched the orientatioaaion of the long fibers 31.

By virtue of the fiber-joining section 32 emting in the length direction of the
long-fiber bundle 3, the long fibers 31 in the Iditger bundle 3 were kept in an aggregated
state, even when the long-fiber bundle 3 was moggbto the substrate sheet 2.

[0098]

An air-through nonwoven fabric having a bas@ight of 40 g/rh was used for the
substrate sheet 2. The constituent fiber therasfaxcore/sheath heat-fusible conjugate fiber
(2.2 dtex x 51 mm) having a polyethylene terephtieatore and a polyethylene sheath. The
substrate sheet 2 was 285 mm long and 205 mm wide.

[0099]

Two of the long-fiber bundles 3, 3 were placedone side of the substrate sheet 2,

side-by-side without substantially leaving a sp#uerebetween, and were joined to the

substrate sheet 2 by the sheet-joining sections 2dining of the sheet-joining sections 21

was achieved by heat-fusing. Each sheet-joinirajoge 21 was long in the orientation



10

15

20

25

35 direction of the long fibers 31, and was 20 mm long and 3 mm wide. The
plurality of sheet joining sections 21 were formed intermittently in a straight

line in a direction orthogonal to the orientation direction of the long fibers

31-i.e., in the length direction of the subsyate sheet 2-and more specifically,

the intervals between adjacent sheet joining sections 21 were 5 30 mm. Each
sheet joining section 21 was formed to be in perpendicular contact with the
fibedijeinitg stdi®modg. fPdC031Esamplas22E xam b & asnmadtie justhikeplurality of
Example 1, except that the intervals between adjacent 10 sheet joining
secBBRRIIANIASraceHamy Y Woih faiBes! dTterilisBia sirabtiine Padbeeirseprthogonal
adjacent sheet joining sections, 21 in Exam %g_we 0 mm. Example 3: As
e T e e R e P BRI e Sostace

intekyials: DetveanR8jaseMiGgethioiniBe S8 HiREREMEERSNHERG SHafons 21 were

intervals between adjacent 15 sheet joining sections 21 in Example 3 were

10 PFhmTempachtiskeetdainpie Secunyiavas o meripiederpedifewrentchroet with the
Example 1 in that the ?eetjoining sections 21 were not formed

inte {f@ﬁ?f{)ﬁ,?%‘?&%g on orthogonal to the orientation direction of the long
fibefg13dy but a sheet-joining section 21 was formed as a single continuous

straight line 20 on the fiber joining section 32 extending in the same direction

as the fibExgoiple@:section 32. In other words, the sheet-joining section 21

and the fiber joining section 32 had the same shape and size and were

formed aFfEBie WRsiEHeTHE Sk remelfd EHEHHOR picevals ihetween adjacent
Exa%ﬂ(%%j%in' %ﬁ%%%?%ﬁé?@'&ﬁhg?dqmﬁﬁ{@%&%@ﬁ@”ip'eT%é!"%?e%erewveen
ke Exa g

just mple 1, except that the Intervals between adjacent sheet-joinin
sectdpsett syeer-ghangedctions thaseehmprmemMerinnhe intervals between

adjacent sheet-joining sections 21 in Comparative Example 2 were 5 mm.

Example 3:

As in Example 2, Example 3 was made just likample 1, except that the intervals
between adjacent sheet-joining sections 21 weragelta The intervals between adjacent
sheet-joining sections 21 in Example 3 were 10 mm.

Comparative Example 1:

Comparative Example 1 is different from Exaenplin that the sheet-joining sections
21 were not formed intermittently in a directiothmgonal to the orientation direction of the
long fibers 31, but a sheet-joining section 21 feaned as a single continuous straight line
on the fiber-joining section 32 extending in theneadirection as the fiber-joining section 32.
In other words, the sheet-joining section 21 arafiber-joining section 32 had the same
shape and size and were formed at the same posifidre other features were the same as in
Example 1.

Comparative Example 2:

Comparative Example 2 was made just like Exanip except that the intervals

between adjacent sheet-joining sections 21 weragetafrom those of Example 1. The

intervals between adjacent sheet-joining sectidris Zomparative Example 2 were 5 mm.
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36 Comparative Example 3: Comparative Example 3 was made just like
Example 1, except that the intervals between adjacent sheet-joining sections
21 were changed from those of Example 1. The intervals between adjacent
sheet-joining sections 21 in Comparative Jgxample 3 were 50 mm. 5 [0101]
Hair Trapping Capabilities: Each cleaning sheet according to the Examples
and Comparative Examples was attached to the cleaning tool 4 illustrated in
Fig. 6 anCurapansee Exaweep3an eight-tatami-mat-sized wooden-floored
room (having a size equal to eight tatami mats, each 10 mat being

approximafsRPaBiveERFG o 9YasnaRRe JuRtaitEr eiamn steaRistathtie, torervals

evahu te.its hair tra %weqe{:_alabllltlesiThegralvaluatlo rlter? wergffaéxg)rlrlggygsi_ The

een adjace ning Sect wer rom thos
A:AF esraﬁé‘so hair were c mp(feé]@ appea - Strands of hairwer

MosHivarnRvalh aHERehSsRaLIHNMHG L EL IR 9 P aRaReERaHIFRBATdIaI50 mm.

remained without being trapped 15 F: Almost half of the hair remained
witlBd0Heing trapped [0102] Bread Crumb Trapping Capabilities: Each

cleaning %lieeéraccordi g%.ﬁhe Examples and Comparative Examples was
attached t§'th %?85}%‘[?? ["48Rustrated in Fig. 6 and was used to sweep an

20 eight-ialgmiciBalinly ahporeatipe g ﬁﬂ@”tﬁﬁﬁ%@:%?é?éﬁ@@ Efes was

to evaluate its bread crumb trapping Capabilities. The evaluation criteria were
as fattaotedAtd\lithiee deaathgruoobsivéiesitatelateliFiy.apuedvBs Buead! dourslveep an
were mostly trapped, although a small amount remained C: Som%For_tions of

bre&IPRHARBY TaARSVARABLIIOBIRY tPAIHERYe-2 AlRsoPRIINARI Rk each
crumps gg{g@g@&mg@ﬁ@g éFﬁ‘ﬁ&‘?& Q3] H%Wé}éﬁ%}dh‘ﬁ IQLHR of hair, to

Exampl omparati amples are shown in Table
evaluate its hair trapping capabilities. The eatidun criteria were as follows:

A: All the strands of hair were completelypipad

B: Strands of hair were mostly trapped, algioa small amount remained

C: Some portions of hair remained without §empped

F: Almost half of the hair remained withoutrtzetrapped
[0102]

Bread Crumb Trapping Capabilities:

Each cleaning sheet according to the Examafes Comparative Examples was
attached to the cleaning tool 4 illustrated in F&.and was used to sweep an
eighttatami-mat-sized wooden-floored room scattered with breasnbs, to evaluate its
bread crumb trapping capabilities. The evaluatiiieria were as follows:

A: All the bread crumbs were completely trapppe

B: Bread crumbs were mostly trapped, althaugall amount remained

C: Some portions of bread crumbs remainedowitheing trapped

F: Aimost half of the bread crumbs remaineithout being trapped
[0103]

Evaluation results for the Examples and Coatper Examples are shown in Table 1
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37 below: [0104] [Table 1] Example 1 Example 2 Example 3 Comp. Comp.
Comp. Example 1 Example 2 Example 3 Hair Trapping AABBBB
Capabilities Bread Crumb Trapping A B B C C C Capabilities 5 [0105] The
evaluation results shown in Table 1 reveal;that the present Examples are not
only capable of trapping small dirt such as hair, but are also capable of
trapping relatively large dirt such as bread crumbs. In contrast, since
Compiarative Example 1 is formed such that the sheet joining section 21 and
fiber joining section 32 are provided as a straight line on 10 substantially the
sam@184ition and thus the long-fiber bundle 3 is restrained by the sheet
joining seﬁtigp % , there is a drop in the bread crumb trapping capabilities. In
Comparativeé Example 2, the intervals between adjacent sheet joining

sections 21 are too  gpalha0d [tRus.the.dagres ot freédom of tHetong fibeese:

31 anctittitina tha Inma filhar habndla 2 cllimitad hy mn}nlpr\L E%‘ﬁmp.lﬁ \Eﬁamﬂle 3
|,|q_|.||.uu|| tHHCTOMg—mMot T ogorC—o— o mC oy trhC—Se Crjommmyg—SE caomns
Ir

21. [Fis

bﬁ%‘g@ s in a drop if the|breatd crymb ®appipg 18 capabiliffes. In B
CompaibnmiExapppie 3, fhemn ervaéf befween adjpcenf shept-joining o
sec e ge, and thus the degree of freedom oflthe fiberslin the
fibefjadgple becomes too high and the fibers cling together. This results in a
drop in the bread crumb trapping capabilities. [0106] 20 Example 4: A

cleaning $heeaivatidticstnaadisrsragvroio Mableva sepret tree prede s tewpthickre not only

core/sheath heat-fusible conjugate fiber _havir'gsa polyethylene terephthalate )
cor&aplg of trapping small dirt Such as hair, betedso capable of trapping relatively large dirt

such as bread crumbs. In contrast, since Compaaiample 1 is formed such that the
sheet-joining section 21 and fiber-joining secti@® are provided as a straight line on
substantially the same position and thus the ldweg-fbundle 3 is restrained by the

sheet-joining section 21, there is a drop in theatircrumb trapping capabilities. In

Comparative Example 2, the intervals between adfasleeet-joining sections 21 are too
small, and thus the degree of freedom of the ldogyd 31 constituting the long-fiber bundle 3
is limited by the sheet-joining sections 21. Te®ults in a drop in the bread crumb trapping
capabilites. In Comparative Example 3, the ird&yvbetween adjacent sheet-joining
sections 21 are too large, and thus the degreeefidm of the fibers in the fiber bundle

becomes too high and the fibers cling together.is Tésults in a drop in the bread crumb
trapping capabilities.

[0106]

Example 4:

A cleaning sheet as illustrated in Fig. 9 @ Was produced. A 2.2-dtex-thick
core/sheath heat-fusible conjugate fiber havingolyethylene terephthalate core and a
polyethylene sheath was used for the long fibersoBtituting the long-fiber bundle 3.  An
opening device was used to open 5 g (about 16@i@aes of fiber) of fiber bundle (tow) of

the conjugate fiber and to widen it to a lengtt28 mm and width of 80 mm. To prevent
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polyethylene sheath was used for the long fibers 31 constituting the long-fiber
bundle 3. An opening device was used to open 5 g (about 160,000 pieces of

fiber) of fiber bundle (tow) of 25 the conjugate fiber and to widen it to a length

of 280 mm and width of 80 mm. To prevegf 38 the long fibers 31 from falling

apart, the long fibers 31 were joined to the substrate sheet 2 by two fiber

joining sections 32, 32. Each of the two fiber-joining sections 32, 32 was

fornaesl|oag feirga Goniifalivgsaplieighé limegsibedning dheirmtlite tiengtibsfdieesheet 2 by
substrate sheet 2 in the length direction thereof (i.e., in a direction orthogonal

to tREQFRGTHAIIALIRRTIRE 8F (8- lorre fiidhs SLPTEAIBMSISERjBNSRE see s formed

32 was 3. mm wide. The spacing between the two  adjacent fiber:joining .
oot s 4 B e e R S e SR peet 2 n ne

wagegiteniretivhhaatdsrsing, mngl divecotdtaghres i mef dhenensniifirichondethe long
3 matched the orientation direction of the long fibers 31. [0107] 10 An

air-fiteisgBlhonkashefibkideioingndeciiarbasdivagedymide 40 Tdenshacisgusevéen the two
the substrate sheet 2. The constituent fiber thereof was a core/sheath . . .
nox PRI BHHGHR8 AEIO S arones s R REAHG & SR Gy Briloming section
terephiaoieraleny reRoliSy|SRE HReHIin WikaTuRElIas FIECha HEss matched
285 mm long and 205 mm wide. [0108] 15 The long fibers 31 and the
subtteateestiaetrPoweriooLdf tiyedoply fikns BfLllinear cut sections 24 in

substantially the central position of the two adjacent fiber-joining sections 32,
32, ¥ ¥Btain the cleaning sheet of Example 4. The linear cut sections 24

were dispase i BRIRIRRIAS BRISEAARA G U 0 S YRR the

distance "w" between adjacent linear cut sections as 0.

distaniosiraie biedetern Jujacendtinest et setenRRcofcupsa30 eatfasitldlenjugate fiber
length "1" of each linear cut section 24 was 40 mm. [0109] Example 5:

Exa@gletewasliuakadnaiereiahjiens esenaiaaie diud aerlupiviaameeath.  The

w é{ﬁ}g‘{%‘%@ sheet 2 was 285 mm long and 205 mm wide.
[0108]

The long fibers 31 and the substrate sheedr2 wut by a plurality of linear cut sections
24 in substantially the central position of the tadjacent fiber-joining sections 32, 32, to
obtain the cleaning sheet of Example 4.

The linear cut sections 24 were disposedstaggered pattern and were formed such
that the overlap distance “w” between adjacentalineut sections 24 was 0.1 mm, the
distance “d” between adjacent linear cut sectighsvds 30 mm, and the length “I" of each
linear cut section 24 was 40 mm.

[0109]

Example 5:

Example 5 was made just like Example 4, exiteqttthe overlap distance “w” between
adjacent linear cut sections 24 was changed fratnothExample 4. The overlap distance
“w” between adjacent linear cut sections 24 in Eptend was 0.5 mm.

Example 6:



25 adjacent linear cut sections 24 was changed from that of Example 4. The
overlap distance "w" between adjacent linear cut sections 24 in Example 5

was 0.5 mm. Example 6: 39 As in Example 5, Example 6 was made just like
Example 4, except that the overlap distange "w" between adjacent linear cut
sections 24 was changed. The overlap distance "w" between adjacent linear

cut sections 24 in Example 6 was 2.0 mm. Example 7: 5 As in Examples 5

and 6, Exariplexample rbaHeaupldileviasanale 4sei&kepiglead theceptetiapthe overlap
distance "w" between adjacent linear cut sections 24 was changed. The

oveflgrdR takceelese Afass Adjaeentyheasithesds iregedin ERGrApRElap distance

was, O,,rge . Ce%maraeti\{(?nEex%n le éﬁOCOIEE%r%%%Qﬁfxgsn%oée rrf' was different
fromv\%xamgle in that the?ong fibers 31 and e SUBSHIALE sheet 2 were

not cut. Tiheatperfeatures were the same as in Example 4. Comparative
Example 5: Comparative Example 5 was different from Example 4 in that the
long fiberdBM d@mhdes vhande sheamenvewaaonadelibysapmaliytoeiaeplr that the

cut sections 24 arrapged in a staggered pattern, but the long fipers 31 an

the QUBPa LoEHEE, DBrE G PGPS RBHS 25 GHBTE Biting I 0verap
TheIRRLIeAUBBRINER L UM SAMIRCEP At SXAIBRIS K nIRPAIRAILVE Rrample 6
Comparative Example 6 was different from Example 4 'in that the long fibers

31 and theosphsitateBStapahl@ 4vere not cut by a plurality of linear cut sections
24 arranged in a stagggred pattern, but the long fibers 31 were cut b

a
single cohfRRATRINE ArgRMPIthYamE AR R %&F‘é\%@ﬁé@igj\%ﬂ§ Ao@nd the

10 T e e W EEL o e e 5 s

15
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Capabilitiesipachigemaingieiiet according to the Examples and
Comparative Examples was

Comparative Example 5 was different from Exndpin that the long fibers 31 and the
substrate sheet 2 were not cut by a pluralityradr cut sections 24 arranged in a staggered
pattern, but the long fibers 31 and the substriagets?2 were cut by a single continuous
straight cutting line. The other features werestiime as in Example 4.

Comparative Example 6:

Comparative Example 6 was different from Ex@&ndpin that the long fibers 31 and the
substrate sheet 2 were not cut by a pluralityr@fdr cut sections 24 arranged in a staggered
pattern, but the long fibers 31 were cut by a simgintinuous straight cutting line.  Also, the
substrate sheet 2 was not cut, and only the Itregsfi31 were cut by a plurality of linear cut
sections 24. The other features were the sanmeEaample 4.

[0110]

Dirt Trapping Capabilities:

Each cleaning sheet according to the Examafes Comparative Examples was
attached to the cleaning tool 4 illustrated in Fi8 and was used to sweep an

eighttatami-mat-sized wooden-floored room scattered with gsaof hair and lint, to

evaluate its dirt trapping capabilities. The es#bn criteria were as follows:
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25 attached to the cleaning tool 4 illustrated in Fig. 13 and was used to
sweep an eight-tatami-mat-sized wooden-floored room scattered with
strands of hair and lint, to evaluate its dirt trapping capabilities. The
evaluation criteria were as follows: 40 A:44ll the dirt was completely trapped
B: The dirt was mostly trapped, although a small amount remained C: Some
portions of the dirt remained without being trapped F: Almost half of the dirt

remainedanviihhg digingsrappeldidly [PdddddResistance of Long Fibers to
Getting Caught: The resistance of the cleaning sheet's long fibers to getting

caught_inBéﬂ' BJEEWB%m@%kﬁﬁmﬂt@%ﬂhaﬁ@ﬁ“ﬁ%ﬁbrﬂm@%Weeping
accordln%%ghrﬁ epr8ﬁ%ﬂ‘s”§f tﬁggﬁﬁlpeenq in N X\rﬁ@[ggﬂ%{?g%%eag)abllmes" above.

The evaluation criteria were as follows: caught at all B:

Rarely gqt: pamebt KalfoptReidinesaaheauaitotimptuppe ot caught [0112] 15
Production of litter from Cut Long Fibers: The production of litter from the

londGi3éts at the time of producing each cleaning sheet according to the
Examples and Comparative Examples was evaluated. The evaluation criteria
were as %ﬁéﬁ@nﬁ? gﬂiﬂﬂ%%éﬁﬁgli 19 R B Produced only an extremely

small ameppt alditighce: B otecedea s ARMUNIRRAHE " GERMACEAdoht in an

large amount of litter [0113] Ease of Producing Cleaning Sheet:
object-being-cleaned was evaluated at the timewafeping according to the procedure
described in “Dirt Trapping Capabilities” above. heTevaluation criteria were as follows:

A: Did not get caught at all

B: Rarely got caught

C: Sometimes got caught

F: Always got caught
[0112]

Production of Litter from Cut Long Fibers:

The production of litter from the long fibeass the time of producing each cleaning
sheet according to the Examples and Comparativenflea was evaluated. The evaluation
criteria were as follows:

A: Produced no litter at all

B: Produced only an extremely small amoutittef

C: Produced a small amount of litter

F: Produced a large amount of litter
[0113]

Ease of Producing Cleaning Sheet:

The ease of producing each cleaning sheetdicgdo the Examples and Comparative
Examples was evaluated. The evaluation criteria &g follows:

A: Very easy to produce
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25 The ease of producing each cleaning sheet according to the Examples
and Comparative Examples was evaluated. The evaluation criteria were as
follows: A: Very easy to produce 41 B: Easy to produce C: Difficult to
produce F: Very difficult to produce [0114] 5 Evaluation results for the
Examples and Comparative Examples are shown in Table 2 below: [0115]
[Table 2] Example 4 Example 5 Example 6 Example 7 Comp. Comp. Comp.
Example B: Exayriplprddazample 6 Dirt Trapping A A A A F F B Capabilities
Resistance of Long AAAB F F A Fibers to Getting Caught Production of
Litter A B AUl 10 BF8RESUt Long Fibers Ease of Producing AAAAAFF
Cleaning I_S,%et &%0&}06 J)Gecevaluation results for the Examples and
Comparative E’xamplfes BUeal the following, for example. The cleaning
shegsiaf the present Examples 4 to 7 exhibited excellent results in almost
all the items evaluated, except that the cleaning sheet of Example 6
producedExalnadidmrasults fastof Ikxanfaien and Swrathiey Hxampleeciasdiaha in Table 2

ove[)la]p distance between adjacent linear cut
elow:

[0115]
[Table 2]
Comp. Comp. Comp.
Example 4|Example 5|Example 6|{Example 7 Example 4| Example 5|Example 6
Dirt Trapping
Capabilities A A A A F F 8
Resistance of Long A A A B F F A

Fibers to Getting Caught

Production of Litter
from Cut Long Fibers

A B C A A F A

Ease of Producing
Cleaning Sheet

[0116]

A A A A A F F

The evaluation results for the Examples andng@awative Examples reveal the
following, for example.

The cleaning sheets of the present Exampies 4xhibited excellent results in almost
all the items evaluated, except that the cleartiegtsof Example 6 produced a small amount
of litter from the cut long fibers because the @mdistance between adjacent linear cut
sections 24 was large.

[0117]

The cleaning sheet of Comparative Examplehibéd poor dirt trapping capabilities
and its long fibers 31 were prone to get caugliténobject-being-cleaned, because the long
fibers 31 between the two adjacent fiber-joiningtisas were not cut and thus the degree of
freedom of the long fibers 31 was limited. Theanlag sheet of Comparative Example 5
could not be evaluated as a cleaning sheet, becatusmly the long fibers 31 between the

two adjacent fiber-joining sections, but also thestrate sheet 2 was cut by a continuous
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sections 24 was large. [0117] The cleaning sheet of Comparative Example 4
exhibited poor dirt trapping capabilities and its long fibers 31 were prone to

get caught in the object-being-cleaned, because the long 20 fibers 31

between the two adjacent fiber joining segtions were not cut and thus the

degree of freedom of the long fibers 31 was limited. The cleaning sheet of
Comparative Example 5 could not be evaluated as a cleaning sheet,
becatsigmaiuaily tine.lombdilersndiy Bebeeeh Coramonxdjapknt fitaerpouringt trapping
sections, but also the substrate sheet 2 was cut by a continuous 42 straight
cuttfiRpfpibliepretiige afiifefisRectlof Eorfparkiiie heshpkiigyidodeapive  highest
trapping, capabilities-the function of a cleaning she ich should receive ...

PO e L i (AL e oL Lo i e 598 YRl tcut o

wasypba0 Rk iUy tREQeiks adees 21 akiiRaaRedinersRbiariVesilions were

the two adjacent fiber-joining sections were 5 to be cut by a continuous
straigectutipigdipe)tinithos scaiging tking libehaitecohivet the snbsisatiapheet 2.

Applicabilit L#01 8% According to the cleaning sheet of the present invention,
the @Q@%@V FPPjS liﬁ’wof long-fiber bundles is not limited by the joining

sectm%]that join the heat-fusible long fibers to 10 the heat-fusible sheet, and

thus the degree of freedom of the heat-fusible long fibers can be increased

and dirt trammoiningaioatbiditideaceny behaepod\ied . frestentiaccdrdidgdeehef freedom of
production process of the present invention, such a cleaning sheet can be

prolRIEEARiPHBdSS 19694 YT IR BYdfy W MERARAHIAY URL BeahlipRisdqa fibers to
'nvﬁﬂgcﬂgﬁﬁgéﬁﬂgr%g 5?18%{1% %é%ﬂtéﬁe&;ﬁ‘fwﬁl & Wé&g—ﬁ'gﬁﬁﬁ 'I%ﬁhohbers can be

limite joining sections that join t usible long Ttibers to the
heaintiisidiedsagat, @ndithpisirigedagabifiisibledanpdibgis. arerlagsepreredeiiggt to the
caught in objects-being-cleaned. Further, the lengths of the heat-fusible long

fibe PSARYRIQRPreReRSID HeRrjesent sTventieRiswbanag aheaheritheRusicashaith ease.
thuﬁotffgjjirt trapping capabilities can be improved.

According to the cleaning sheet of the presemntion, the degree of freedom of the
heat-fusible long fibers is not limited by the joimp sections that join the heat-fusible long
fibers to the heat-fusible sheet, and thus the-fhedtle long fibers are less prone to get
caught in objects-being-cleaned. Further, thettengf the heat-fusible long fibers from the
melt-bonding section to their tip ends are maddaan and thus the dirt trapping capabilities

can be improved.



43 CLAIMS [Claim 1] A cleaning sheet comprising: a substrate sheet; and at

least one long-fiber bundle disposed on at least one side of the substrate

sheet and made by aggregating long fibers oriented in substantially one

direction, wherein: the long-fiber bundle igformed by joining the long fibers

together with a fiber joining section extending linearly in a direction

orthogonal to the orientation direction of the long fibers; the long-fiber bundle

IS joined to the substrate sheet by at lezsistiiM®& sheet joining section; the

entire fiber joining section or at least a portion of the fiber joining section is _
not [fd@dlo the SuBieRARIsHIRS: eRIHRFENSh coRyBIRIRECSE At 78 jgast one long-fiber

perpendicular contact with the fiber-jqining,section., [Claim, 2] The cleaning. _..
L e TR e R

are fiispospshtaterytisntting sHecghssidntasmacting the orientation direction
of the long fibers. [Claim 3] The cleaning sheet according to claim 1 or 2,
wherein daetpsgitibshdeniiinis iprawmstiby isindrgimenierseioaaiber didcadinesfjoining

T T Tt

secﬂgg,.SECIaim 5] The cleaning sheet according to any one of claims 1 to 4,

wherein the fiber-joining section is formed as a single continuous straight line

or as twotiparalteHitdescbatidiaogsjdined waiththaltenkiatialyedisipo st dedisic ongnsioees-joining
sections. [Claim 6] The cleaning sheet according to any one of claims 1 to 5,
whet@iHe fiber-joining section is joined with the sheet joining section; and

b L e T
onejsihethiondd stb o BHESIBG AL least:
the sheet-joining section is in perpendicatatact with the fiber-joining section.
[Claim 2] The cleaning sheet according to clalmnwherein a plurality of the
sheet-joining sections are disposed intermitteintly direction intersecting the orientation
direction of the long fibers.
[Claim 3] The cleaning sheet according to claior 2, wherein each said sheet-joining
section is long in the orientation direction of bieg fibers.
[Claim 4] The cleaning sheet according to amg of claims 1 to 3, wherein the
sheet-joining section is disposed on the fiberkmjrsection.
[Claim 5] The cleaning sheet according to amg of claims 1 to 4, wherein the
fiber-joining section is formed as a single contmsl straight line or as two parallel
discontinuous lines with alternately-disposed ditiooious sections.
[Claim 6] The cleaning sheet according to amg of claims 1 to 5, wherein the
fiber-joining section is joined with the sheet-jomp section; and
at least a portion of the fiber-joining sewtis not joined to the substrate sheet.
[Claim 7] A process for producing the cleansiget according to any one of claims 1

to 6, comprising at least:



44 a long-fiber bundle forming step of winding off an aggregate of the long
fibers oriented in one direction, widening the aggregate to a predetermined
width, and joining the long fibers together with the fiber joining section
extending in a direction intersecting the ogjentation direction of the long
fibers, to form a single-piece long-fiber bundle; a long-fiber bundle supplying
step of supplying the long-fiber bundle in the same direction as the

orientatioa |dirggiven mfridie fomgfipsikspitaiadilepeh aggrsideeaifanedotigfioess oriented
belt-like substrate sheet; a laminated structure forming step of joining the _
londPfig BIRfIRNaIeNS dNeIReosaBSiaa HEREENEY tridy iRigghe long fibers
section.. to for laminated structure; anc? a cleani heet forming step of . :
cuti e S IS S L R R TR, % igpeavon
cleatiagishesthe lotrjibSlsT RErdiFacesAdiRr Baery s Fip@eaning sheet

according to claim 7, comprising: a long-fiber bundle cutting step of cutting

the singlexpngefiegigbliheiehavietyindostepricsipmyiihe dasadiberapiendle in the same
long-fiber bundle supplying step of supplying, in the same direction. as the .

orie TR G ACE S LI HE ISR RSB e e e egtnuous
intodbe iR alsraingskdength onto at least one side of the continuous

belt-like substrate sheet. [Claim 9] A cleaning sheet comprising: a substrate

sheet; anal arlongtdibstrbcindiefgained dieabvlcpsitbe dosighétedrthersiidb stndtéhe belt-like

sheet and made b joini%nt_o_afiber bundle, a multitude of long fibers
orie?HQﬁ”iﬁ%éB%%%ﬁéﬂ? HIPKHE RLIPNAT AT B A SEH S #n 8 Sb ctions

tending . N - ) . octi _
ong e, R e Bl ) SR b, HRgerorminec
preggigmmioeshspagivigusheeehaiysessttie multitude of long fibers are cut

between adjacent ones of the fiber-joining sections by a plurality of linear cut
sectiffflgim 8] The process for producing the clegnsheet according to claim 7,
comprising:
a long-fiber bundle cutting step of cutting thingle-piece long-fiber bundle into a
predetermined length; and
a long-fiber bundle supplying step of supglyiim the same direction as the orientation
direction of the long fibers, the long-fiber bundtat has been cut into the predetermined
length onto at least one side of the continuouslikelsubstrate sheet.
[Claim 9] A cleaning sheet comprising: a sudistsheet; and a long-fiber bundle joined
to at least one side of the substrate sheet and byajining, into a fiber bundle, a multitude
of long fibers oriented in substantially one di@ttwith a plurality of fiber-joining sections
extending linearly in a direction intersecting theentation direction of the long fibers,
wherein:
the plurality of fiber-joining sections aresposed with a predetermined spacing
therebetween;
the multitude of long fibers are cut betwedjaeent ones of the fiber-joining sections

by a plurality of linear cut sections;



45 the linear cut sections and non-cut sections are disposed alternately to

form a discontinuous line, and two of these discontinuous lines are formed

parallel to one another between the adjacent fiber-joining sections; and the

two discontinuous lines look continuous when viewed from the orientation

direction of the long fibers. [Claim 101 The cleaning sheet according to claim

9, wherein respective ends of adjacent ones of the linear cut sections that

form diffetentisaitt discasitionsisalie s@vetapaniedndlpesathaleviewsd to form a
from the orientation direction of the long fibers. [Claim 11] The cleaning sheet
accHiRFAYIMUEANS. IR BIRSE ARCONHEITMB AR ILScRAGHE! dxtaRgsnother
in a,di egtirq%grg%o#%ﬂ #i%%rthoenPr{iegetgtﬁicg’n% _dail%eqction of the long fibers. [Claim

12] tﬁwe cleaning Shed accdrdlnggto any ohe of claims 9 to 11, wherein the
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the long fibers. [Claim 13] The cleaning sheet according to any one of claims

9 toof thendbrgdibesich of the fiber-joining sections is formed as a single

;?tgt%ou _@téggshj'ﬁ%%géﬁﬁégﬁ&g%%ﬁgs %%FQTI\JN uesre!m ?éss\f)velz%qive ends of adjacent

ones of the linear cut sections that form diffeeatl discontinuous lines overlap one another
when viewed from the orientation direction of tbed fibers.

[Claim 11] The cleaning sheet according tonelé® or 10, wherein each of the
fiber-joining sections extends in a direction oghal to the orientation direction of the long
fibers.

[Claim 12] The cleaning sheet according to ang of claims 9 to 11, wherein the
substrate sheet is also cut by the linear cutosectt the same positions as the long fibers.
[Claim 13] The cleaning sheet according to ang of claims 9 to 12, wherein each of
the fiber-joining sections is formed as a singlaticwous straight line or as two parallel

discontinuous lines with alternately-disposed ditiooious sections.



