"1 DESCRIPTION Title of Invention: CLEANI NG SHEET Technical Field

[ 0001] 5The present invention relates to a cl eaning sheet having a

~multitude of long fibers oriented in subgtantially one direction.
Background Art [0002] There are cleaning sheets that are used

by being attached to the head of a cleaning tool 10which further

i ncl udes a handl e connected to the BESCRIBOI@Nt ypes of these cl eaning

sheets are known to have a nultitude of |ong fibers. For

exanple, Patent Literature 1 discloses a cleaning sheet having a base

sheet and fgRlLPTRLLE W L EANRRIG Bifgies j oined to the base sheet by
respective joining sections and arranged si de-by-side to one another.

15[ 0003] In the cleaning sheet of Patent Literature 1, however,

each joining section is fornmed substantially in the center of the

ori ent at i ofcBRiFdldiitldn of the fibers constituting each fiber bundle

and is formed as a straight line extending in a direction
intersectimgow|th the orientation direction of the fibers. This
structure limts the degree of freedom between the 20 base sheet and
the fiber bundllespresend imedogion irelatds fté iaceleaning shierphevieg tzhmultitude of long fibers

trappi ng ‘ﬁ?ﬁ&hl 5h%ﬁm?£§% &kﬁﬁgﬂng sheet. Further, the fiber
0 a

bundl es of eanln tent Literature 1 are arranged
si de- by-si de |ndependent fron1one another. In such a structure, the
| ong fibers have no uncut sections between adjacent fiber bundles,
and thus, Baskgoued &ri strength of the cleaning sheet is reduced.
Further, because there are no uncut |long fibers, 25the volum nosity
of the quyo@ﬂbers in the entire cleaning sheet is al so reduced.
There are cleaning sheets that are used by being attached to the head of a cleaning tool
10 which further includes a handle connected to the head. Some types of these cleaning sheets
are known to have a multitude of long fibers.
For example, Patent Literature 1 discloses a cleaning sheet having a basec sheet and a
plurality of fiber bundles joined to the base sheet by respective joining sections and arranged

side-by-side to one another.

15 [0003]

In the cleaning sheet of Patent Literature 1, however, each joining section is formed
substantially in the center of the orientation direction of the fibers constituting each fiber
bundle and is formed as a straight line extending in a direction intersecting with the
orientation direction of the fibers. This structure limits the degree of freedom between the

20 base sheet and the fiber bundles, and makes it difficuit to improve the dirt trapping
capabilities of the cleaning sheet. Further, the fiber bundles of the cleaning sheet of Patent
Literature 1 are arranged side-by-side independent from one another. In such a structure,
the long fibers have no uncut sections between adjacent fiber bundles, and thus, the overall
strength of the cleaning sheet is reduced. Further, because there are no uncut long fibers,

25 the voluminosity of the long fibers in the entire cleaning sheet is also reduced.

[0004]

Patent Literature 2 discloses a cleaning article having a long-fiber layer, consisting of
long fibers, provided on a substrate sheet. The long-fiber layer is joined to the substrate

sheet by a plurality of joining lines. Between adjacent joining lines, there are cut sections



" [ 0004] Patent Literature 2 discloses a cleaning article having a
| ong-fiber layer, consisting of long fibers, provided on a substrate
~sheet. The long-fiber layer is joined toz2the substrate sheet by a
plurality of joining lines. Between adjacent joining lines, there are
cut sections 2 fornmed by partially cutting the substrate sheet and
t he | ong- fiohaed bayertidly wwelitg g sheuite Shedti andsthe [1000OBberd layéhas well as uncut
cleaning article of Patent Literature 2, however, the |ong-fiber
| ayer is jsgftﬁ%‘to 5 the substrate sheet only by these joining lines
which are formed extending in a direction intersecting with the
orientation direction of the long fibers. Thus, the degree of freedom
bet ween t HE0QYbstrate sheet and the long-fiber layer is linited, and

it is difficul o jnmprove.the.dirt trapping, capabi]ities.of the. ..

ol eomi g shoot I hOGBRS SRSt ek 2o ERBRE BInSTRER thelre 3Bk Ieronisiaiged to
Liht er aj ur ethe subkirat- §Hbet231iﬂ§(])'§! ﬁugelﬁﬁm?g)flinhmwﬁiurl]ﬂ A8 fHREK }xtﬁ;ﬁﬁﬁg ﬂ}j Bdidection
the present_ invention selates.to,a cl eapi,ng sheet in_whic e degree

e 5T T ObE g VOB e heSTaisty i BoR AL Taha TPrS. | S FhaEre parEiom
i's not |i raetestntilic biittiaei shediingehd [odBSibRA thyeNisvhihi€dd, ahe itds GiffitileRPinfgove

capabilities are thus i .ove The i.nvention also relates to a
cl eani ng stﬁ%@t‘-“?é??p\‘/ﬂﬁ‘@ﬁ%h%esd%é?%? Fans“ilggﬁﬁtth of the cl eani ng sheet
and the volum nosity of the long fibers are | ess prone to deteriorate

even when the long fibers are cut. 20[0008]
[0006]

10 Patent Literature 1: JP-A-2007-289341
Patent Literature 2: JP-A-11-235301

Summary of Invention

[0007]
Accordingly, the present invention relates to a cleaning sheet in which the degree of
15 freedom between the substrate sheet and the long-fiber bundles is not limited by the joining
sections and in which the dirt trapping capabilities are thus improved. The invention also
relates to a cleaning sheet in which the overall strength of the cleaning sheet and the
voluminosity of the long fibers are less prone to deteriorate even when the long fibers are

cut.

20 [0008]

The invention relates to a cleaning sheet including: a substrate sheet; and a plurality of
long-fiber bundles provided on at least one side of the substrate sheet, each long-fiber bundle
being made by aggregating long fibers oriented in substantially one direction, the long-fiber
bundles being arranged side-by-side and joined to the substrate sheet.

25 Each long-fiber bundle is formed by joining the long fibers together with a plurality of
fiber-joining sections each extending linearly in a direction intersecting with the orientation
direction of the long fibers, and each long-fiber bundle is joined to the substrate sheet by a

plurality of sheet-joining sections.

Each sheet-joining section is provided so as to overlap a portion of one of the

30 fiber-joining sections. Each long-fiber bundle has been cut by a plurality of linear cut



"The invention relates to a cleaning sheet including: a substrate
sheet; and a plurality of long-fiber bundles provided on at |east one
side of the substrate sheet, each | ong-fiber bundl e being nmade by
aggregating long fibers oriented in substantially one direction, the
| ong-fi ber bundl es bei ng arranged si de-by-side and joined to the
substrat e sshiwmts. 25Each | ong-fiber bundle is forned by joining the

|l ong fibers together with a plurality of fiber-joining sections each
extending linearly in a direction intersecting with the orientation

direction of t I?Q% i - fii b i,S i Of
the substrate gﬁ%lel yE%tbs%Ft?Jorna [ Iﬁ%?ﬁsig%gﬁ %%?ﬁlgerlllgwgéeggﬁtl %I%S{.'J% 'Hggg sécons
sect i ons. which afaadiad¢enh émene anotlsardh ithe) orienthtdymdidectinn &f tlegylomg fiterspeod each

adj acent L.y N g- i | Ch. ar | T
he o1 ent S0 Grboh HdPisSk; Aoty bichpe Atk IGRE! hORRILBRBLTRY ldlincar
bundl €5 i ncdudesgtionsitand alse riscludeis amcir #bdrgrghith bevesndatheen lealy én ieevicioity of the
by the |i qﬁ?e'éréﬁ%cti%ﬁgti ons and al so includes uncut fibers, which
have not been cut, I'nthe vicinity of the |linear cut sections. Brief
Description of Draw ngs [0009] [Fig. 1] Fig. 1 is a plan
view of a cleaning sheet according to a first enbodi ment of the
10i nvent i dprief Descriptiingpf Ixpwisigg. 2 is an enl arged plan view
illustrating a main section of the cleaning sheet illustrated in Fig.
1. [ Hogeg3] Fig. 3(a) is a partial cross-sectional view of the
cl eani ng sheet taken along line XI-X1 of Fig. 2, Fig. 3(b) is a
partial cross-@Fegctlidmmll iva planofiew hea cleaang slipesireetdingioenfiat enbodifmkntrod the
X2- X2 d)f Fii ge.m.Z and Fig. 3(c) is a partial cross-sectional view of
the cl®ani Hg {RBet taken al ong line Y1 -Y1 of Fig. 2.

[Fig. 2] Fig. 2 is an enlarged plan view illustrating a main section of the cleaning sheet

illustrated in Fig. 1.
[Fig. 3] Fig. 3(a) is a partial cross-sectional view of the cleaning sheet taken along line
X1-X1 of Fig. 2, Fig. 3(b) is a partial cross-sectional view of the cleaning sheet taken along
15 line X2-X2 of Fig. 2, and Fig. 3(c) is a partial cross-sectional view of the cleaning sheet
taken along line Y1-Y1 of Fig. 2.
[Fig. 4] Fig. 4 is a perspective of the cleaning sheet illustrated in Fig. 1 after it has
been opened three-dimensionally.
[Fig. 5] Fig. 5 is a perspective illustrating the cleaning sheet of Fig. 1 attached to a
20 cleaning tool.
[Fig. 6] Fig. 6 is a plan view of a cleaning sheet according to a second embodiment of
the invention.
[Fig. 7] Fig. 7 is an enlarged plan view illustrating a main section of the cleaning sheet
illustrated in Fig. 6.
25 [Fig. 8] Fig. 8 is a plan view of a cleaning sheet according to a third embodiment of
the invention.
[Fig. 9] Fig. 9 is an enlarged plan view illustrating a main section of the cleaning sheet
illustrated in Fig. 8.
[Fig. 10] Fig. 10 is a plan view of a cleaning sheet according to a third embodiment of
30 the invention.
[Fig. 11] Fig. 11 is a plan view of a cleaning sheet according to a fourth embodiment
of the invention.
[Fig. 12] Fig. 12 is a schematic diagram illustrating an overview of an embodiment of

a process for producing a cleaning sheet of the invention.



‘"[Fig. 4] Fig. 4 is a perspective of the cleaning sheet illustrated in

Fig. 1 after it has been opened three-di nensionally. [Fig.
5] Fig. 5is a perspective illustrating yghe cleaning sheet of Fig. 1
attached to a 20cl eani ng tool. [Fig. 6] Fig. 6 is a plan view of

a cleaning sheet according to a second enbodi nent of the invention.
[Fig. 7] HDepcrigtiosofdmbesndimeged pl an view illustrating a main section

of the cleaning sheet illustrated in Fig. 6. 25[Fig. 8 Fig. 8 is a
plan view [% 16 cl eani ng sheet according to a third enbodi ment of the

i nventi on. [Fig. 9] Fig. 9 is an enlarged plan view illustrating

a nmain secti onAgkefthied &hb@iines: cﬁhﬂﬂéamﬂ% skt cﬁttﬁéiﬁteﬁelﬁilﬂrenﬁon will be described
[Fig. 10] Fi%g l% its a Ela]?n vi.ew of a cleaning sheet according to a
third enbdfiNEMIIFEEHCHE K18y driPidon. [Fig. 11] Fig. 11 is a plan
view of a cleaning sheet according to a fourth enbodi rent of the

I nventi on. [Fig. 12] Fig. 12 is a schematic diagramillustrating
an ove¥vi fil0bf] an enbodi rrent of a process for produci ng a cl eani ng
sheet of the invention. Description of Enbodi nents

010] A
preferred enbodtf ddppirated ig Elg%ahut%é dhre sleaging tshastplh o e |ﬁﬁsieffml?qﬁmnt is a
will be deg&miledhetehaudingt Nabelkfe SREe 2! hdr Harality $fQoRe-fiber bundles 3 provided

on both sides of the substrate sheet 2, each long-fiber bundle 3 being made by aggregating
long fibers 31 oriented in substantially one direction, the long-fiber bundles 3 being arranged
10 side-by-side and joined to the substrate sheet 2. Note that the long-fiber bundles 3 are
arranged in the same manner on both sides of the substrate sheet 2, and therefore, Figs. 1 to 3
only illustrate one side of the substrate sheet 2 on which the long-fiber bundles 3 have been
arranged, and the amangement on the other side is omitted from illustration. Each
long-fiber bundle 3 is formed by joining the long fibers 31 together with a plurality of
15 fiber-joining sections 32 each extending linearly in a direction intersecting with the
orientation direction of the long fibers 31. Each long-fiber bundle 3 is joined to the
substrate sheet 2 by a plurality of sheet-joining sections 21. Each sheet-joining section 21
is provided so as to overlap a portion of one of the fiber-joining sections 32. Fach
long-fiber bundle 3 has been cut by a plurality of linear cut sections 24, each linear cut
20 section 24 being formed in a region between adjacent sheet-joining sections 21, 21 adjacent
to one another in the orientation direction of the long fibers 31. Each long-fiber bundle 3
includes cut fibers 311 which are long fibers 31 that have been cut by the linear cut sections
24 and also includes uncut fibers 312, which have not been cut, in the vicinity of the linear

cut sections 24.

25 [0012]

The cleaning sheet 1A of the first embodiment will be described in detail.
The cleaning sheet preferably has two to thirty long-fiber bundles 3, per side, on both
sides of the substrate sheet 2; the present cleaning sheet 1A has four long-fiber bundles 3
which are arranged side-by-side and joined to the substrate sheet. The first embodiment
30 has the long-fiber bundles 3 on both sides of the substrate sheet 2, but the long-fiber bundles
may be provided on only one side thereof.
Below, a cleaning sheet 1A having four long-fiber bundles 3, per side, on both sides of

the substrate sheet 2 will be described in detail with reference to the drawings.



"5[0011] As illustrated in Figs. 1 to 3, the cleaning sheet 1A of
the first enbodinment is a cleaning sheet including: a substrate sheet
.2; and a plurality of |ong-fiber bundl ess3 provided on both sides of
the substrate sheet 2, each |ong-fiber bundle 3 being nade by
aggregating long fibers 31 oriented in substantially one direction,

t he | ong- f08&3] bundl es 3 being arranged 10 side-by-side and joi ned

to the substrate sheet 2 te he |l opg-fjber bund]es 3 are
arranged in th Ss1 H%rartﬁQnH’e%log) btgf’ hs“g?tﬁaé% Sggettjnés Sepfrngplire Siedqueth of the
and t her ef abstratEisBset 2| istRefBrabh} yo ichi t6560 @b 2008h& Wd@h Off thé Quissubfet 511%&192 is
sheet 2 on m% %F éhe Iq&g flbﬁ{ bundl es have P en_arr ed and t

ar r angemenfTeiSHEYH2 Bt etV efge g FheFioln Pf | rFta?ql lmE%fc ¢ substrate
long-f§$ bershbétrﬂjisﬁhrﬁangéﬂ fuRheg tbé’lehgﬂhﬂhft@n&xh ef {Hérkﬂbsfttaﬁﬁﬂféeﬁi cbiasidENREth the
with a plurality of |ons 32 eag. iﬁéendlng

it

linearly i9eqtagop é&rﬁ?ttsw quﬁﬁ%@éﬁ R bt ﬁ usHaied i Eigt gt iongirection

of the | ongr the heHesfilkks 3|E%B th@mg{hl diedctibhl g e Subs@atk GhAR S Edindifl€ with the Y
substrate sheet y a pl %% of sheet - j(%%enl ng sectjons 21 Each
Ot

sheet - j of rTFRGHREY | P el joredhagenaldoihe eRegR direpam oluke dng fibers

one of t he31f dridahe WRith dRBctRAGTIHR WabstZate SiRG boinsids mrth@mﬂﬂeen&l Mage figure.
been cut a plurality of |inear cut_ sections 24, each |jinear cut

20 setli orlnéhe e shsehbey fonr knpdiephnndetskdh da?BP%?@éWte%lhélé? of Bierfnhgjrate

sections %eetajb%ba%gﬂﬁné@cgﬁg ;|another in the orientation direction
of the long fibers 3 Each | ong-fiber bundle 3 includes cut fibers

311 which are long fibers 31 that have been cut by the |inear cut
sections d al so includes uncut fibers 312, which have not been

cut, int V|C|n|ty of the linear cut sections 24. 25[0012] The

cl eani ng sheetGéfarfy, tHeCohk Tl%ﬁrseﬂb@gﬂ &ﬁl@ﬁtuﬂ‘! \l.hle lgt?g ﬁﬁé{ocfdngﬁ‘:% b oriented in a
det ai | The cleanlng Sheet preferably t Wo

| ong- flber16%%@}@@ﬂBdlﬁ@ﬁnﬁﬂﬁéﬂ“@ﬁbbﬁﬂﬁﬂgﬁd@§n5PNKWQU@Ubstrate sheet

2; thespr esentH&Eﬁaﬂie'ﬁpﬁﬁﬁﬁ “tHR lbﬁ’gS fib&sr 1! £OGriEdELIn Q%Qﬁhﬁa":lly?’oﬁ@"dlfetétlon

are arranged si de-by-side and joined to the substrate sheet.

first enbdlehdat mtg@l oagxcludle ingfarces viere Higneriesatdnodirastion of |sa@§ fothe long

the subst rpdees $he&Katds froMtthd BSedtARG- c{lfeléﬁén Bendles om rﬁ%oﬂfy‘)d&' tﬁ@ ﬁ)n%rﬁbers
only one S|de her eof Bel ow, a cl eaning sheet I'A having f

| ong-fi ber3 lﬁd‘ﬁdl‘l’ E@n@factwlg§Fa@cn@ﬁm§dtfﬁheslﬁ>a&§b®ﬁ 3 pndgsgdetth-at e sheet
2 wll be described in detail with reference to the drawings. 5

[ 0013] As illustrated in Fig. 1, the substrate sheet 2 is

rect angul g0015The |l ength of the substrate sheet 2 is preferably 10 cm
to 60 cm and the wdth of the substrate sheet 2 is preferably 5 cm

to 402&m | n theiluseaied iyFigpeletndid igfthe plearing sheek i @dithpetinst embediment, each
substrate jomy, ﬁb&esunale 5 1@@61‘3{5@% ﬁ}ﬁﬁﬁ‘%ﬁig@gr%l%l%ﬁdé %P%Jg Ab&eal tfagetgér pith a

t he substrate sheet coincides with tation direction-o
| ong fi berpdurality g§ fihem@tlmat gagtipps Pi2g extending elinperlgninapi direddione 6% | direction)

of the | OQﬂthB%(ﬁﬁ[ % the (g'ﬂﬂtatheﬁ dﬁr%&%rp%pthQGﬁlﬁ’ Hﬂer9f31t hens YRRl Surfes! is a

2 coi nci de ectionint he direction
or t hogonalbupgletd eﬁl@rs entcadispesedondhe ﬁ@bstr@te &hﬁ@t 1 Spayirighibe 9pBasitgrands e the

wi dt hydi r Q&{rgﬂpﬁ 1oh%tﬁygﬁ}sﬁ%%h§é?96§’ dir&Rio Yhﬁjdelf"ﬂo}rpjogézﬁ?ﬁ(unc%t ﬁtl)aers 312

di rection |gure 10I'n the cleani ng s our [ong-
bundl es 3 thatarejarsgmgséalong theerieniatine difectipre of thedpng fibers 31 (Y direction) and that

have not been cut by linear cut sections 24 (described further below); and fibers that are
arranged along the orientation direction of the long fibers 31 (Y direction) and joined by the
fiber-joining sections 32. As illustrated in Fig. 1, each long-fiber bundle 3 is rectangular
30 which is Jong in the orientation direction of the long fibers 31 (Y direction), as viewed

macroscopically.

[0016]

As illustrated in Fig. 1, in the cleaning sheet 1A of the first embodiment, the long-fiber



"sheet 2 by sheet-joining sections 21. [0014] CGeneral ly, the |long
fibers 31 that constitute the long-fiber bundle 3 are oriented in a
_direction in which the material thereforeis carried during

production. 15Herein, the expression "the long fibers 31 are oriented

in substantially one direction” does not intend to exclude instances
wher e t he mmdent3atre dispolied @athiotnsidds ofdimesubbtrath shdeoAgudhi thetr the Behgth direction of

devi ates f e hentatd on directio f t.he rest of th LOUi L.y .
of the | on%a%ﬁl(g)%'%@%f%aélg 3’t %atﬁg%sutﬁ acYr ((ril)léecel rré F‘ ,?hec “;Bﬁ%*}t?.gh%? b '?ge&lyecmn)'
| ong fi berBurBr, andlustvatédin Fig.[ QGb5Sthe 20cAaing $hest 1 At efll thenfifst gsibodinamd four

2, inth ' t he fi . di t.. gach | -fi.b
2 ot 1, BRSO e PR OB o
t oget hier wiridntaiopldirection of thé ldnghfrery di-ri.ng irs thetwidtisdidtion bE i sugystrate sheet
i ly i i j . ' ti h |t h i entation
et SRR A5 e MRSy YR SR Skl
of fibers gheett® tht kepgthad each ldng-fihubbtndi¢ 8 is heatanHalbpthersamg ak rh:ltﬁa len%th 05 the
it i th 2 i i f.th bst.r at et
opPos, o SASRge E7 G3ASIRN HAmPla gl e SIPSEEHEORIA e e
al ong t he lengtkrtlatafche diberwining sadftione daadbdd baos. 3No(e)(hd~ive?t,t thanjn cases
d that h t .cut by |i . ti 24 (described.,. .
Furtndl borisrs ARsfee P sEis e 3 Biafih d 85 afdhe’ b SFAcRARI Agrption (X
di recti on difectibrg) tb thregoridnbation ddEct{onh (ﬁﬂthehigigdfb)ersﬁ}ﬂdaﬂe@bm&dtﬁhl)brtoﬁ&:?wise linked
fiber-joini ' . As il in Eig..1,. eac -fiher .
bundl & 3 1 LATE SRR T Aot e € A0S Preth el foliipERfedan Ay bes fgvidth
of the | ong catlbbmg-fAikr bindle Bdﬁﬁbﬁmcf?d, as&?leﬂ%ﬁ%dgémqm?mnh,mbﬂéwf wh@ch being
bundl 3 i d. t i des t ubstr.at e sheet. .
Chat ¢ ne 1B hPCRRSERAly BR'SnlhOF 3 G proh NEm it HhSEHats 2 ddescrived
| engt 5 di rferthérdrlosf) lbdatedsadimentab ens hﬁﬂherﬁn thé cﬁit}\fo@@ﬁeildﬁ):c;tionﬁ’fﬂdii’&tion)&ﬁ the
illustrated.in . .Fig, 1, i I i e . e firs
enbodi mentorepgiph Ffegton iy B8, fnEolbd? A chng Sl oF Gact JSie-flaer pundie 3
t he ort hogiereainiredidras aboonis(plefdiablct icanto tochheAs 5111mtngeedtiﬁtﬂigml, in the cleaning
W dt irection.

ubst  at o Dol e i Fidhh OF sy biteR  Polefee it iRl Width of e four
t her ebet wdemg-fib¥rebungdleacy chndrntht hegisnsbsf thet mbsthgetshét 2t loeatkd Imgt\#ardfwi]:ithwise
h - £ .bundl i ubst anti al | t.he,l ength of .
Fch B0 BRERRIS of b2 Rl X S R e o s
subst ant i &2l'ybécomessaotiorashdtiaec headgd fattgdhl headeaning dhiettetn -4 ladiofig cleaning tool
section B%dgs%ﬁﬁédigecl%ta@eijuﬁl‘{‘érsb%?&évﬁj ahovvever, that in cases 10 where

the fiber-yoI'ning sections cent to one another in the

orthogonal direction (X direction) to the orientation direction of

the long fibers 31 are connected or otherwise linked and it is

difficult [P®Meternmne the Iength (11) of each fiber-joining section

32, then the w.dth of each |long-f.iber.bundle i s.defined . as a_length

et ween two. poltimtes Shioe (AR A BErETGtEh depSOE WBHE L aryrorepidd 000

cent 25 of ta 30,30apizeesheindesord iprfanblyus,00@abi 401802 $idcdeSpdri betimeter of the
fiber-joining section 32 on one side thereof from the standpoint of dust trapping capabilities.

[0018]

The long fibers 31 constituting the long-fiber bundle 3 are used in the form of a fiber

aggregate (tow). It is preferable to sufficiently open the fiber aggregate (tow) with a known

30 opening device beforehand. While the thickness of the long fibers 31 is not particularly
critical, the thickness is preferably 0.1 to 200 dtex, and more preferably 2 to 30 dtex, from

the standpoint of ensuring 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. Also, colors other than



"15 further below) |ocated adjacent to one another in the orthogonal
direction (X direction) to the orientation direction of the |ong
.fibers 31. The width of each |long-fiber bundle 3 determ ned as above

is preferably 1 cmto 15 cm As illustrated in Fig. 1, in the

cl eaning sheet 1A, the width of the substrate sheet 2 is larger than

t he total whitk {sudf as drengecarrlighobigef mbgbe bmddbeﬂle?@n@ﬁblers Beirr ege fig e@hmple,
t he substrt llocat ed_out wa

( X-di rectltgn%\ﬁfoglgg%ﬁ%%o%%% e%ra 8%‘;‘”8‘%@ Owalys(ov\% are referred to
herei nafter as "flaps 22") becorre sections that are used to attach

t he cl eam n sheet to a head of a cleaning tool (described in detail

further \11\3 [ 0017] The nunber of Iong fi bers 31
[ fib 0, 00
E?Qié'sf”fa'nggm ' b8 s SFouSB00 o Tab IG0TE e Bue-Fer Sl  ad dc B for

the fider-joiming thg lsﬁg&‘bemb{ﬂﬂ@l torke Sulﬁk&atem%ﬂeetOI fE:m:cm %Hite -jeihagdeotici 32 is
f dust t It ers, 3 L

Conat: t ut 1A SR Mbion b Wilh akpBich adhesivel i 1 g cletpit Sheet 1A it fsdprmed

aggr egat e Hytlma)-fuslrig the lcmlgé'ﬂ'fefs’oﬁll e As(lllﬁstfaftd(hnﬂ?’lgd ¥ toPethe tfiber-foirlieg sections 32

AT CURTIURNM N T

fj hi ckness dlﬁacmsrefoértladoloylgaibbfrst 81,2104), iihtﬂaé w1aﬂﬂdiﬁwlenpffethersalbsltmte2sﬁeet 3.8 The
t ex, nt.o ensuri tra e an

ool | oedglf 1P bR GBI hing ipdlion B Suithuskr B0 B B, (R TRukisbly™ pi fay 150

al so pr ef anmbl &htavidthewt foff epetdfibérbjeinsngosectibe 32 Oibglllﬁmtbe&éds imligh¢cRYseferably

t he dust t i ng abilities can be further inproved. Al so, colors
ot her thand'g%’\}\ﬁﬂ ][(gmg’kuch as orange or light blue) nmay be used for

the long fibers 31 in order, for exanple, to inprove the product
appearance and visibility of any soil attached. [0019] The
fiber-joi r[Dﬂ%P]sectl ons 32 are for formng the |ong-fiber bundle 3 and

are not for oi n|n the | an ber . bundl e tot trate sheet

2. Each fi berSTIiﬁ THerly %%&?%HO%SZH arer gy r%ensﬁl%@as-fjﬂsgﬁw@er? ths sybstrate
Eot rrfejt @ﬁe&h@ mfiid an%fiﬂrnltl)dd Bﬂefaﬁﬁgm cfi?m&?@ﬁ%t—éﬁt adﬁléesiv% fn&h@Bl@a:bﬁg sheet 1A,
eat usi n t he (0] e | us al e I N |

fiber-j oi ﬁﬁwg %%J?F’g%?slbﬁzfl%tiuw e 1e9g m&fsngh Kndag |59b%t1ﬁtq ﬁgeet? Each
ort hOgona|Shé¢tlj@1ﬁiﬂg0§tcﬁéi1 di rlepfdv@cl&i do0ad feovetlap nt Birtiom ofiohe f |t1‘iB'1ﬁBér—301mng
the long fib hdlrectlon of the substr

sheet 2. fﬁ%twnio*??r eﬁfglérpriffra&ﬂe Ehewwqteb%e PoIHEY Sheskiqighe égctloaé 89 for each
i1l ustrat efbet jbﬂﬁmg sectioni32; B Bk @lealiny shedtMAf ﬁ;vd-ﬁﬂ:eﬂ]&mﬁ'@@edﬁbﬂé Pl we pRdvided

S?gp | Bfgpebgé lgge g_«%:l 1%3%2 Agsllhllstrlatlile 4 %tlgesd 1 It(? 3, egch s:l'leet-Jommg section 21 is
formed on the fiber-joining section 32, and in the cleaning sheet 1A, the dimension of the

sheet-joining section 21 is formed to be long in the orientation direction of the long fibers 31

(Y direction). The two sheet-joining sections 21 provided on a certain fiber-joining section

32 are located at substantially the same positions, in terms of the orientation direction of the

25 long fibers 31 (Y direction), as the two sheet-joining sections 21 provided on a fiber-joining
section 32 adjacent to the certain fiber-joining section in the orientation direction of the long

fibers 31.

[0021]
The length 12 of each sheet-joining section 21, as illustrated in Fig. 1, is preferably 2

30 mm to 50 mm in the orientation direction of the long fibers 31 (Y direction). The width w2
of each sheet-joining section 21, as illustrated in Fig. 1, is preferably 0.5 mm to 10 mm. In
the cleaning sheet 1A, the distance d1 between sheet-joining sections 21 adjacent to one

another in the orientation direction of the long fibers 31 (Y direction) is preferably 6 mm to



‘[ 0020] The sheet-joining sections 21 are for joining the |ong-fiber
bundles 3 to the substrate 15 sheet 2, and are fornmed by heat-fusion
.or wwth a hot-nelt adhesive; in the cleaging sheet 1A they are
formed by heat-fusing the long fibers 31 to the substrate sheet 2.
Each sheet-joining section 21 is provided so as to overlap a portion
of one of 208enmi ber-j oi ning sections 32. It is preferable to provide
one to sixteen sheet-joining sections 21 for each fiber-joining
section 32; in the cleaning sheet 1A two sheet-joining sections 21
are provi c{ggizzqo per fiber-joining section 32. As illustrated in Figs.
1 to 3, each sheet-joining section 21 is forned on the fiber-joining
section 32, and thecltdrengilean] Aghe legtfitkAputdies Vamygoinedto thé stbserate sheet 2 by

sheet-j oi njng,sect.ion 21.i s roed tpo b i he,orientati
i rect s on B SpRES0BAE Ftaby 237 e nef NIRT 'Sodetugh FRRs W gt the
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two sheet -gdfuicaitng oae @hothas in?the pirieuiaden diractionf éfltae 19y fiberg 34 €T difstidn), the

adj acent to t certain, fiber-j.ainin ection int orjentation

it oct 1 on 01e-Re TERsr et Gt iSneth 88 15 FhbsTPie thett 2,8k SR, padle from the

sheet - j oi mhb@ra&ﬂfeétﬁl} a8 Illusaated|ih Lﬁ»gd 3g)ed The fiB?gjoti]ﬁin,clg bsctﬂ@?egz aBbjojhed to the

30 to 50 1yin,the,ori.entatign directign e long f.ibers 31 (Y

i r oot onPIoSTRlE When2 WHIgr B0 gerbosh eREik ol Spekuinipgnstshontal Slerdap the

i |1 ustr at dibet-joiting sections 32 py gletradl i g3 (Euidinkbe raxt of the phiiofis Gatitréhere

sheet 1A, .the qﬁiest.ance dl betyeen heet-h%i Pfan% sections Zé fdtjhaclent fb

to one and} R8rSHCR-IPHING, SPRont OKETIADPING FMEnTRTIPRIY SFRHORT Bt sths fopsytiber

di r ect i on)uhdlepB efre hapjoyned t61thé SubsGadGbesi ahdd2bng-fiber buhdld¥e3 are separate

cl eani ng hee&‘[elﬁb tpe Iotr;%-fi ber bundles 3 are joined to the

substrate SO e cheet - j 0i ni ng sections 21 whose |ength (12)

is shorter than the length (11) of the 5 fiber-joining sections 32,

as illustrated in Fig. 3(a) and Fig. 3(c). At sites where the

sheetld oi iP¥glsections 21 are not provided in areas between the

fiber-joining _sectigns. 32 adjacent to one another in the ori.entation.

di rect ] on of e PG PRpsRE et pundics SRt Y cuiea Pl Ob o GhicEkons

3 are not 2j0i ped reqult, Racislopgifivat Bmsdleetinaumobuaﬁ?ﬁﬁ%qagaﬁial hredBh lfi@ers 31
he fiber

substrat e sheet as illustrated in Fig.,, h3(h) - | al ni .
secti ons SR Piseria abeAbSe Shont 26 Shd b ngrt o Sht Hanwhich
wher e t he havefbt lji)fféhrﬂulﬂ,ginsmef[diﬁigﬁieﬁ bg @h@b}blﬁj@iéé Reds Ebﬁfe—]ﬁﬁaﬂicﬂgiections 24, as
sections s illystrated in Fi c), .and in the rest of the

cort s dariedindie 7's T Gk os i foy 0t oo wits e Sapts fl s to
fiber-j oi niesg wnent fibdgrs 332) thd heat bogreeh ke fiben{ligiag Jeatichsn3d afjatditdo one

]E ?oﬁnhte h Z u gﬁcﬁ)‘cé%ﬁ E’t %gﬁ%g}%atg)?ld i%?%}@lg gﬁr}gfhfel l%gé 1 lile?sd E?S(YS dﬁ'[acetioer p(ﬁl)r gétebecome

separate, and the long-fiber bundle 3 can retain its bundled state. Preferably, two to forty

linear cut sections 24 are provided per long-fiber bundle 3; in the present cleaning sheet 1A,
25 six or seven linear cut sections 24 are provided per long-fiber bundle 3. Each linear cut
section 24 is formed in a region between adjacent sheet-joining sections 21 and 21 which are
adjacent to one another in the orientation direction of the long fibers 31 (Y direction).
Further, in the cleaning sheet 14, the substrate sheet 2 is cut by the linear cut sections 24 at

the same positions as where the long-fiber bundles 3 have been cut.

30 [0024]

As illustrated in Fig. 1, the length 13 of each linear cut section 24 is preferably longer
than the width w2 of the sheet-joining section 21 from the standpoint of forming the cut
fibers 311 by reliably performing cutting in the region between adjacent sheet-joining



"Each of the four long-fiber bundles 3 has been cut by a plurality of

| i near cut sections 24. As a result, each |long-fiber bundle 3

~includes cut fibers 311 which are long fivbers 31 that have been cut

by the |inear cut sections 24 and al so includes uncut fibers 312,

whi ch have not been cut, in the vicinities of the opposite ends of

t he | i nearsectienssH¢ 2il adpednt to age a@@therd inube¢ peematianndiFicgon 2f thEneng fibets 31 (Y
fibers areynat: .0l r at t. ..and n te, these .
uncut fi be?lge%g(i@,’ blﬁkﬁg pé%g%@@b%[%ggénoqtsﬁ%&?ﬁ%%nr tllje (ﬁ;finﬁl[ h% Osl%l?:ef ﬁ%eﬁ?"@é“g scetion
adj acent t3 trom thastahdpointroft foeningi the tiadut dibedi ¥Y1€dnitbe lon-filve bhindigs 3.  More

bundl o 3 IR BHEE b el f0F P28 2P BCEN G, 2%h "pgi, Boton x

| i nears cutdiseton)angh@ drientatiqor diwicte opdre long dibérs(3dy ishprafitabl83 mm tbH&d mm,

present cl i A i X QF s | i nea t. sectjons.,2

are provi alg%[‘l’ e?fefagﬁgé fn?n%gor @gﬁg‘l eNgt.e t%gclﬁﬂ?el near { %lgélm% elet)ﬁﬂztz?ei[}%ngth of
f or med i n the lingar ont deetioehisadpsiaeiatly sesatejasithel logeths of thediber-Riniag deibn 32.
whi ch are adjacent to one another in the orientation direction of the
long fibers 31 (Y direction). Further, in the cleaning sheet 1A the
substrate ghegt 2 is cut by the linear cut sections 24 at the sane
positions as where the |long-fiber bundles 3 have been cut. 30[ 0024]

As il ustratedAs iilusirgted In Figsel had gl th thd cihn@@GhedtilAgalic fibdr-js@did @atids 32
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32 10 andettivas las ilbatratedtn Fectlj anbis Peferablyn® o v 130me:. f i Nee thugmied éistance

3 are,arranged alternately jn the t hoganal direction (X direction).

Co t i or ARAF Aol THRlEbslosh T RAeBATNE selons 52 ATRe FOpRS SHotherin th
pl ural ity cofentatitr diteodios of thedoghfibdrs AE Y Jirdctrti).endi ng al ong sai d
direction. Preferably, there are two to forty straight lines SL1 in

the orientation direction of the long fibers 31; in the present

cl eani ng T@@Rﬂ 1A, there are thirteen straight lines SL1. Further, in
the cleaning "15 sheet 1A, the fiber-joining sections 32 and the

| i near cut seclhediter Rheth 6f the canfisss al t & thal@lgyfiber buhéie 3'is pRdfatabls to 150

direction of the lo i bers Y direction),. as,illustrated jn .

Figs. 1 D oo el @}w&,v’@@&&sﬁag@éwt Qf dusf GrRping Fapabidtigs. The
adj acent  tfidephegirdtiesut ifibet HE Brihelehathifivin eerfitet-fj@nin@fsedtitd I20Ghe tip ends
fibers 31 é\a ﬂi re lgiogi is substantially the sanme in all sections as

i |l ustrat &3 mp_gé_era, and is preferably 5 mmto 150 nm Note that

t he di stance 20d2 is a val ue neasured between two fiber-joining
sections 32 adjacent to one another in the orientation direction of

the long 1008is 31 (Y direction). [0026]

By three-dimensionally opening the cut fibers 311 consisting of the long fibers 31, the

multitude of cut fibers 311 rise up from the substrate sheet 2, with the sheet-joining sections

30 21 and the fiber-joining sections 32 serving as the base points, and become entangled with
one another. In the cleaning sheet 1A, due to the three-dimensional opening, a plurality of
spherical fiber balls 34 are formed as a result of the cut fibers 311 becoming entangled

around each fiber-joining section 32, as illustrated in Fig. 4. In the cleaning sheet 1A, the



‘The fiber length of the cut fibers 311 in the long-fiber bundle 3 is
preferably 5 to 150 nm nore preferably 10 to 120 mm fromthe

.Standpoi nt of dust trapping capabilitiesigThe 25fiber |ength of the

cut fiber 311 is the length fromthe fiber-joining section 32 to the
tip ends of the long fibers 31. [0027] By three-dinensionally

openi ng t hglurality 6f sphescad Tibecbalki Bt arngrefigadhie al swapgefedhmttem3ds illukiated in Fig.
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ar r anged \:ﬁ%god’gt tlr-\téerﬁ éﬁ@*’r@m%m&i r EE? F%ﬁmfig Sb‘?f’g l&mtﬁaygc@ﬁrggfsaﬁ?@emeen
di r ects on)adjamat reey ef Aberballs 34f fi ber balls 34 are fornmed on the
substrate sheet 2 in the width direction thereof (X direction). The
fiber balls 34 are joined to the substrate sheet 2 by the
sheet -j oi r[bm]secti ons 21 which are provided overl apping the
fiber-joining sections 32 and which are long in the orientation
direction of tKext] thegndterdy for FdrnfiNg ther @edninggheetThe of Hieafiisngmbidaentlwill be
has t he un({:ut.fi bers 312 between 15adjacent rows of fiber balls 34.
[ 0028] eS¢ the nmterials for forming the cleaning sheet |A of
the first enbdébrompthests suclhes gasadvieh €brickubsdaos csivestichab tledhif® sheets may be

nonwoyen fabri.cs,used for ,conyentional ¢l eanin eets may pe 0
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25 [0029]

The long fibers 31 may be made using such materials as heat-fusible synthetic fibers,
conjugate fibers, or crimped fibers produced by heat-treating the above. The long fibers 31
may be provided with dust adsorbents and/or may undergo such treatments as oil-solution
impregnation, anti-static treatment, electrical-charging treatment, and hydrophilizing

30 treatment, as necessary.

[0030]

It is preferable that both the substrate sheet 2 and the long fibers 31 contain

heat-fusible materials from the standpoint of ease in forming the fiber-joining sections 32



"25[ 0029] The long fibers 31 nay be made using such materials as
heat -fusi bl e synthetic fibers, conjugate fibers, or crinped fibers
.produced by heat-treating the above. Thell ong fibers 31 may be

provi ded with dust adsorbents and/or may undergo such treatnents as
oi |l -solution inpregnation, anti-static treatnment, electrical-charging
t r eat ment , argirttie bhedt-pphing sectings Bothrewhkeartfiisias necessary. [ 0030]

It is preferable that both the substrate sheet 2 and the long fibers
31 contain heat-fusible materials fromthe standpoint of ease in
form ng thmokijper-joining sections 32 11 and the sheet-joining
sections 21 through heat fusion. [0031] The actions and effects
of the above- dEbe racthed ahcéaelﬁfemg ofh et aH:@veetﬂest:ﬂibedf ickeatungndheeh' MAntof othe first
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four |ong \f/cbrﬂgrthe cleaning direction of the cleaning tool 4 is in the width direction of the head 41.

[0032]

15 In the cleaning sheet 1A of the first embodiment, the total area of the four long-fiber
bundles 3 is wider than the bottom surface area of the head 41 of the cleaning tool 4 to which
the cleaning sheet 1A is to be attached. In the cleaning sheet 1A of the first embodiment,
the orientation direction of the long fibers 31 (Y direction), the length direction of the
substrate sheet 2, and the length direction of the head 41 of the cleaning tool 4 coincide with

20 one another, and the cleaning sheet 1A is attached to the attachment surface (bottom surface)
of the head 41 by 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. In doing so, the cleaning sheet 1A is attached such that the
long-fiber bundles 3 exist also on side surfaces 41a of the head 41 extending along the length

25 direction thereof, as illustrated in Fig. 5. The flaps 22 are then pressed into a plurality of
flexible sheet retainers 44 provided in the head 41, each having slits in a radial pattern. In
this way, the cleaning sheet 1A can be fixed to the head 41 of the cleaning tool 4. Note that
it is preferable to form the substrate sheet 2 out of a netted sheet because of the good
engagement between the substrate sheet 2 and the sheet retainers 44. The cleaning sheet

30 1A of the present embodiment can be used in this state for sweeping wooden floors, for
example. Accordingly, the orthogonal direction (X direction) to the orientation direction of
the long fibers 31 in the long-fiber bundles 3, which matches the width direction of the

substrate sheet 2, is oriented substantially in the cleaning direction of the cleaning tool 4.



‘bundles 3 is wider than the bottom surface area of the head 41 of the
cl eaning tool 4 to which the cleaning sheet 1Ais to be attached. In
.the cleaning sheet 1A of the first enbodi2vent, the orientation
direction of the long fibers 31 (Y direction), the length direction
of the substrate sheet 2, and the length direction of the head 41 of
t he cIean|H@3ﬂool 4 coincide with 20 one another, and the cleaning

sheet 1A is at o,th C t sur.face. (,bqttom surface), of
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substrate s t and thanks to these 20 uncut fibers 312, the

| ong-fi ber burpthﬁe@ a%aﬂhfsetea “in' Fﬁésbqn%@dz slhath% cl'é’!i’tilﬁ Sfe& tACat'tye first

t he spherical fiber ball formed around’each ber-T ol ni ng_sect
32 by thr @@badwsle@ﬂash@tmmﬁg sgesiany Zluetmadeet@ngnn thegorientatioa dirgetion o the

conpl et el € e n r

t he Overa%a@??@ﬁﬁ&?ﬁﬁgdﬁﬁ&uﬁﬂ egﬁ?hggﬁﬁeet %nggﬁdﬁﬁﬁgg Eﬁ%?ﬁggﬁﬁfgnug
of tHé | ofngtadirad dhwimaravep ﬂ@@ll’pﬁtr@nteng cankbilisics of ticslcaning stwé AA: he

|l ong fibers are cut by the |inear 25cut sections 24. Thus, the dirt

[0036]

Further, in the cleaning sheet 1A of the first embodiment, the substrate sheet 2 is cut

by the linear cut sections 24 at the same positions as where the long-fiber bundles 3 have



'[ 0035] Further, as illustrated in Figs. 1 and 2, in the cleaning
sheet 1A of the first enbodi ment, each sheet-joining section 21 is
.made long in the orientation direction ofsthe long fibers 31 (Y
direction). Such a structure prevents the long fibers 31 fromgetting
30tangl ed and thus inproves the dirt trapping capabilities of the

cl eani ng steeptcut] As ilJud®86] in Fig. 3(5Mrtﬂmm¢foientltemabma&aﬂiemgz mhibedbld M e length
the first ' rat e eet. 2. 1.5 €Ut b

secti ong. 21 anoh g teechOld SRR AeRlFEb 13 Fillng Wi BstitanEy % Which
have 13 besrbeentgut em;ccbrl:linlgbt rcat emdsilyn chafgrm Apathe s'ﬁlrrfacetosb@pleam thus further

substrate ; | I ength direction (Y direction).
Thus, the c gaﬁ?éthe%ﬁgétt tl%l)ﬁ 1rw: |s substrate sheet 2, which has

been cut accordi ngl y, can easi I y conf ormto the
surf ace- to be-cl eaned, thus further inproving the effect of trapping
dirt, ®tc.[08}H037] Furthermore, in the cleaning sheet 1A of the

first enbodi t he total rea of fi her dl. es

wi dor hanCt neisthetnies ft fis eiedtst T o the 5% Fripodieal RELFR red B the
tool 4 to foli lohgifiber indbosidng vifeekanl the bsttdre siidacatakeacdfelle head 41 of the cleaning
illustrat et

bt tachea 160k ilich the C3RiRR et A Ay bE GUACHES Ao I in ey, Therefore,

10bundl es \ﬂj@Xﬂls kcleahing sheet tiAeis Sittdﬁleﬁlw ﬁlﬁ:l%dalll(lﬁghé BRahi@BYS 4, the long-fiber

di rectjon of head. 41. Thus at.. have L1t u t

cor nel ool oot alsd in sty Sihbos it nenadt KR qldbedpadal Thus
Next, a cldianhdgustiieehardnblt dp agedrierfofRcan dtcedfanﬂhdmfﬁap@fed tHectively.
present invention will be described with reference to Figs. 6 and 7.
15As for the cleaning sheet 1B of the second enbodi nent, only the

di fferencgggjﬂom the cl eaning sheet I A of the first enbodi nent wll

be descri be elow. Matters that are not particularly described are

the sane as i MNéea gkaand sipesiteetdidgtof sebhifl drhiclimergdhdBont AREndditwill
descri ptchns for éhe cl gani ng l§hee Id% of the first enbodi nent apply
as appr opracaleseribg P’Vétthde erence to rigs

15 As for the cleaning sheet 1B of the second embodiment, only the differences from the
cleaning sheet 1A of the first embodiment will be described below. Matters that are not
particularly described are the same as in the cleaning sheet 1A of the first embodiment, and
the descriptions for the cleaning sheet 1A of the first embodiment apply as appropriate

thereto.

20 [0039]

In the present cleaning sheet 1B, the fiber-joining sections 32 in the long-fiber bundles

3 are arranged so as to form a plurality of continuous straight lines SL2 extending in the
orthogonal direction (X direction) to the orientation direction of the long fibers 31, as
illustrated in Figs. 6 and 7. More specifically, each straight line SL2 is formed by

25 connecting the fiber-joining sections 32 provided in the respective long-fiber bundles 3
adjacent to one another in the orthogonal direction (X direction) to the orientation direction

of the long fibers 31, and extends in the orthogonal direction (X direction) to the orientation
direction of the long fibers 31. Preferably, two to thirty straight lines SL2 are formed in the
orientation direction of the long fibers 31 (Y direction); in the present cleaning sheet 1B,

30 there are six straight lines SL2. As described above for the cleaning sheet 1A, the length of
each long-fiber bundle 3 is substantially the same as the Iength of the substrate sheet 2; and

the width of each long-fiber bundle 3, in cases where it is difficult to determine the length

(11) of each fiber-joining section 32, is defined as a length between two points, each of which



'20[ 0039] In the present cleaning sheet 1B, the fiber-joining
sections 32 in the long-fiber bundles 3 are arranged so as to forma
.plurality of continuous straight lines Si£ extending in the

orthogonal direction (X direction) to the orientation direction of

the long fibers 31, as illustrated in Figs. 6 and 7. Mre

speci fi cal baing émvatedsit rsabginitially ribe Skidern of 4 distade bptwih teonheat icngsdchens 24

fiber-joinin ectl o 32 pravided in the respective |ong-fiber .
bundl o5 3 7SR ANRCTE o7 olier Bt e ipridt o RGN 49 T IRt dsetion of the
di recti on)lohg fitlkees 8l eRv,athcoprestint eddanmg sifeet hB hasngeven Heng fiBdr, bamdles 3, as
extends in. 1 al direction (X direction) to the orientation

2

direction % “ibers 31. Preferably, two to thirty straight

lines SL2 are fornmed in the orientation direction of the long fibers
31 (Y direction); in the present cleaning sheet 1B, 30 there are six
strai ght 1i084&] SL2. As described above for the cleaning sheet 1A the

| ength of each,| gng-fi ber .bu e,3 LS substanti he, sa as the
ength of the WDEISBEHRRE 1Byt dieen Bhuacaopsof® SnlHF IBRGET Dupdlss 3 arc
b ]lc,lndl ehB% _ imge&asamtmefoﬁniqiscbﬁtilﬁioﬁl_ﬁ is@aig]]fclt_ 11@3@@&%&}11@@@4& Qili)ﬂeeﬂitm tX @ikddtion)
of each fiber-joinj ection , 1S [ as,.a | engt et yee

poi nts, edBHgorigRibtR dEsCHa fife Jode Hetsr Sl gm b inet in, Figheo & GBR e I the
of a di s':] aai&@iﬂgef]hwem,tma_ﬂbbﬂﬁ;a;ﬁﬁguéctﬁlﬁgtsmﬁ& tReHih@e ahesbcBOhPTL Be drfanged
one apother, in the directign orthogonal to t orje ion direction ..
of thi | orferialy $n S SsstationalisERSEAT tha BabitRg oHobt CIECH SoyRaed i
| ong- f i berFipsrdareis7.3, Mafe dpetifishllatiedlinear Citdsecons32044 Fbrmed in rbfiochdiBetween
cl eani ng sheet. 1B, the Iigggﬁtcutgéﬁftions 24 in.the long-fi

i ber .
bundl es 3 SRFE-IgngdRsHo Brovisiehon; adiasart fersdeinteg, seelions f% mesWhigh are
t Pe grt Pomf}ﬁbnﬂﬂor@&g—dr@ﬂue@ﬁl ;ﬂfher &Qéﬂtﬂg)h_ diﬁblg_tib@ oﬁgﬁeel’%ggﬁbélf’s gli E?Cdifc@ﬁon), as
of the long fibers , i|lustrated in Figs. an . In.the .
cl eani ng gﬂa%{a?ef%}n His- & 7 ol botatially GHR csmicn hatvdsa sy Sbgfrioining
sfect |h nsnls ?séct]?o“rﬁ 3, Ba[lgedlil(lje’hﬂ cal tefiom 24 \n :tllﬂa Idng-fiet &ahdlké Graréd iGﬂSﬁﬁédi two
of the lon jbers 31 (Y direction), as i strated in Figs.. L 7.,
Vor e < peotiprallsr fiContimbes i i, faddeedt piemmd 3 Htesrhgshon dfc B iscetion
bet ween shedlic ¢rivnnitiog dérectionastshelbng fibef@3avi ded on adj acent
fiber-joining sections 32, 32 which are adjacent to one another in
the orientation direction of the long fibers 31 (Y direction), as

iIIustratqg AfQ Figs. 6 and 7. In substantially the center between
adj acent f|%e -joining 15 sections 32, 32, the linear cut sections

34 in '; he | Onga?é {1uetratbd) BoF i@t§. Candl B (ijﬁ e TRAnRE shwtlﬁéﬂﬂ l{r@hr cut s?ctions 24 form
i scontinyous i . (in a staggere er in ort hogona i

i oot on o aratBE Bistmingons Rt P8t AL G AYL B gh it omatisg and lincar.
fibers 31.THeQAdtddceAR, id thesdrhab@ehl iditedticiS(X Sirévfidn)to the oliBaGdieanédiion of the
sheet 1B, ,the gln qr cut sections 24 form 20 twg paral.l el X )

di scont i nd8REs 8¢ Al REMYeeR oo gnd of fylingas cupaeatinn ZAecoRsiEne ithe dissondmgous
It ihnear _. T{s&?i_@hs tlfél_BCB!L;lSand rbfn'é hend lrthan]gﬁagﬂ cg l’s?&idgo ?4(26r£§iiﬁ1ﬁﬁg | 08) ?dj&ent
e orien ion direction.o e lLon ibers 31, between one end of "a
li near cutd!SCRRETUGRS é‘ﬁalﬁlﬁﬂg?iwﬁ:iaﬁ&?ﬁsﬁéteei‘% Ekﬁ«.gi ﬁ@é?f%f\gglyr'éi%to Hﬁﬁ%m, more
NL1 a3d ongefeiablyod man td Hedh, Roth tHESEARRIN of ERShd hntluk Bilerds 382 38 HRCIBAL-fiber

di scontin ou%Aiﬁ:agght line NL2, %s illustrated fn Fig. 6, Is )

pr ef er abl PURGCHH, ¢ &Eothﬂ%ﬁﬂe istance 83 withep BE2ANIVE velugmeans thatthe #fogmentigned
st andpoi nitwefkndsvEriag ol gtihdri bers 312 in the long-fiber bundles 3.

Note that the distance d3 with a negative val ue neans that the

af orenenti oned two ends overlap one another. [0042]
[0042]

In the cleaning sheet 1B, due to three-dimensional opening, the cut fibers 311 become

30 entangled to form fiber balls 34 which are formed on the six straight lines SL2 consisting of
the fiber-joining sections 32 and which extend along the width direction of the cleaning sheet

1B (X direction). In the cleaning sheet 1B, six fiber balls 34, which extend along the width

direction of the cleaning sheet 1B, are arranged side-by-side in the length direction of the



‘I'n the cleaning sheet 1B, due to three-di mensional opening, the cut
fibers 311 becone 30 entangled to formfiber balls 34 which are
.formed on the six straight lines SL2 congi sting of the fiber-joining
sections 32 and which extend along the width direction of the

cl eaning sheet 1B (X direction). In the cleaning sheet 1B, six fiber

bal | s 34, cikdnidg shettelR) aad drege sikdiber ills 3diarecinnectedvith lvee ehatheri ygincut fibers

sheet 1B, 4 j de-by-si.de in the l.ength ditregtion of t.he
150l ean o < HALER IR HABES of s Bpuft Gl P A BAGE T fecliBf; 24,0
one anot hesxténgd lineedy along dred el diréraion af éhel sobsitateishent 2 (& direation).t i es of
the opposite ends of the linear cut sections 24 and extend linearly
along the length direction of the substrate sheet 2 (Y direction).
[0043] 5Thegoasti ons and ef fects of the above-described cl eani ng sheet
1B of the second enbodi nent of the present invention, when in use,

w ||l b descriDed abidmvand effectsToé the abovadesstibel clkBniag shbe SBcahthe second
enbodi nent en gttached to the. head 41 of a.cleani ool 4, can be
doed tor ciuliigh of BeehnuaBioRo e ByRhaT ks SRR 58PE  oon.

in the sane wayhademiny stasey 1B phagchid bmbodihthe wies arthd¢lgd s eled hebd 4f of a

th d,enbodj t hi he. ffects. th f t
cl'cant ng. SHEETHELIRUDT G O 10 TOH SISO REnPoChEr BTN QRO podipgigored

f r om t hos erooins tiehcdaarniayassihdiairy oppfing faelsf i r st enbodi ment will be

descr | bed bel aw. . Int cl eani ng.sheet. 1B of the second

ool Gen: e sieming et B CLEEPic0Hd SaBSment e hw Bk Shimg cffects as those

strai ght |ofrks clohi@ing ahekt tiAeof the dist e&htl:tt;)d&ﬁ@itj ORffectd tiaut elref diffaRat fidmAthose of

staggered , 1 attern | ch. regi.on. bet we tral i nes SL2

S e e e BB et LR o Bt G e S e R R beb™ e | 0o

fibers 31 (Y dinrtketieaiihg shduydB dfhie Ismﬂhnﬂfodﬁﬂ&iﬂ,d the rmair‘;jdﬁuh% setioh®n2 are

24 can be mad hort,  .an .nis | o the rigidity of,the. substrate

Cheot 2 pranded of e sy eSS B ling et B Sactitndde frs ToRhgbip 4 wBggered

hi gh, 13 hugaftei ihidaeli fd’@ad beawadn achge ﬂine@ELE hdjacé aniong lailidjtﬁﬁ{ ifthBe bgentation

t he head 41 of thege,cleanLn 4. Furt ces, W e forned .

bt waen t Hiregtn g & B § Oy iartion o his, RBAGSN B sach et i Section 24

sheet 1B, candetntuds shérhent ehigallovbethe bighdityas the sibkiratb alvezt ) kg afie aigidity of the

vi ewed from above. W his structure,.lar ieces of dirt. can

Cheity onieithec T, d he O b G B ind hEh BheRatihg i Rie sheet 18

i nsi de t owatle lidad 4atof Aoduiemingstool 4. eFrthet, tspaoes will de €yrnakd Heheedaahe cuttfibers

al ong, t he eani.ng directi.ogn af the .cl in ool, 4, thus | oVvji n

he" %0 1 T PR ek e B Qtarl wia B 1R iR achonbelibis RTRASY B bave

accor di ng ridgesiad hicwdd érwhoabavent With thivestiucrseg Nirge pikesd oOdirtahleakiby enter into

descri bed tl\{\é tslg]acg %Bgﬁe%ggw%gn E{egt?berss 3?{1%n3 ‘to the inside toward the attachment surface
(bottom surface) of the head 41 along the cleaning direction of the cleaning tool 4, thus

improving the dirt trapping capabilities.

25 [0044]

Next, a cleaning sheet according to a third embodiment of the present invention will
be described with reference to Figs. 8 and 9.
As for the cleaning sheet 1C of the third embodiment, the differences from the
cleaning sheet 1A of the first embodiment will be described below. Matters that are not
30 particularly described are the same as in the cleaning sheet 1A of the first embodiment, and
the descriptions for the cleaning sheet 1A of the first embodiment apply as appropriate

thereto.

[0045]



"As for the cleaning sheet 1C of the third embodi ment, the differences

-

fromthe cleaning sheet 1A of the first enbodiment wll be described

bel ow. Matters that are not 30 particul @ly described are the sane

as in the cleaning sheet 1A of the first enbodi nent, and the
descriptions for the cleaning sheet 1A of the first enbodi nent apply

as appropri at eAshbustated inligs. 8 and\8, ilid clsdming elibet nf Biegﬂurdaembu:ﬂlrﬁenttli’ae the

cl eani ng spheegt
on both m%ggtﬁbf%f?%e su%&w%{[ﬁ gegﬁ{%ﬁu{; #%%SJT%P% pre bB’ aw? SPihee, odd
t hree, oddnumibrdyef layig-fitem puhdlee’ peusdd. es[n3hq31ilmst$atctbcleﬁmng deeet 1C, there are five

i1 ustrat e]g %If%?lnﬁlﬂr% & I’geg[]i t']ags fﬁ&qég%?iggr l;dn}ﬁ%s Bg\?gargﬁn%%g/s@? gg sg% Oantl joined

and t hese |bér
j oi ned5 5 toothe hmbsiuib@tshme Ish‘@etclealnmgt bleet b’éalm ﬁgrdsbmhmdlmt:nﬂ; hiee fiberjbining

enbodi ment . fh& 4 Fleéfi(# A ¥ g[ f %@%u%gles P ?%gounlt'e[bﬁb ﬁpl%? @E%@fgé ggrof the

bundl es 3,77as Counte roma 5|
ext endi ng substrage sheet 2 exigodinglalong thedangthl direaifon(titereofr(@adireotidn), acerovided on a

provi ded tv of first r ral inhes SL3.which .
are paral | Ige]fu% @J ﬁ@ﬂs{d |n¥a§cr%a|r36 Rrightd l}llsg(:s?gn%hl\(fs\l} l%ﬁaéle!)tol %‘ﬁtdérf’?tb% infefsecting
di recti on with theeoriantagiohi diectorBaf (he ldng dibtisd) (Y BireftienpblBeefetably, two to forty

fort 10 traight Ji L3 f |
o1 ent%i 1 ol leelEPEPRt R S P ripiitn S oe B ORFe oot ilgpa fogrs 31
strai ght |anddbe 8isB irasljinargntraight lires Sd3cddfeenti to ohbanathéreinttix oxdentation direction

di i di fo

Cubat antl afh werGnn it ARTaC ditfsiio) ard Fnedds SvSiabSiBT Pyt distanpssy I, the

]Ic:! ]9? a ?Oﬁm]e@mg'; sﬂngetf l(bglus;raeah urgglgﬁ?}e:gmc??,sthaﬁbzmjoiiﬂamg idcflgﬁs 32 gjf thd ; rfxéﬁntllurd,
| u u

ubst v ay o mHR 1A TuBdIRE AC ot ifelt S5 e s SR BE RS RibsklE spoet 2

di r ec13 on)extandingr alongleidie olnngthedlfednsh theregt (T iredtioa)-ghte provédedSbi the first

whi ch are .parall el t.he nal r direction
orientatid agln?@’c?tra tdpes SL’E ?’iet})eglraéﬁagi 8§e g?qﬁglfre?t%{}ﬁgggc%on) fo
strai ght Ithe\eserﬁhiﬂamdmecpommf dmdonag ﬁbubﬁtlanﬂevsdnl fi/rstemmgudrﬁimgﬂshnlem SL3 are

t he orlentatl I ctlo n di.recti.on).

20[ 0046] 181:_:1 9’( stantl elan gfs é}f:%sqm]th Epalétatlcg? gxﬁ%:tlgn o?‘ Hletnl%?gg fibers 31 (Y
cl eani ng s:hmelxon)f the th| rd enmbodi nent, the fiber-joining sections 32
in even-nunbered | ong-fiber bundles 3, as counted fromthe side edge

2a of the substrate sheet 2 extending along the Iength direction

t her egf (\(Ogljr@"]ecti on), are provided on a plurality of second

i magi nary straight lines 5L4 which are 25 parallel to the direction

i ntersecting Viurthet, e ilbustretet dh iFigs. 8iané® intheateahing slheastg)ffthéaeﬁxsl e'iﬂbddifnent,
di rection) ef er ab st ai

SLa o o1 ube ThEiR IR Yot 35 o ke RBERE lobd B sr el 4 3 dobndsd Hofn the

di r ect i on)sideaadpet Pe oﬁ"ethermibstmnglsheatyz sktendipht albndelse Hngtadjracint thegeof (Y
one anot he he orientation ction of the.l on

directi on)&rg?téonbbwogﬁe‘zt%'s? 8 ?@V (ifo Gand HP%@W EalgP‘h lf"f‘?eghg which are
cl eanting qiamtel ﬂ:ﬁhieldimmasratmdsécnng Sﬂtlﬁhgmneataaaﬁl d&ccttdmeoffﬂlbecbng fibérs 3¢ (Y
sections d and fourth lber bundl es - unt d
from the ShgEtahgPRRN R o BtY rSerdCiiaeias SREn iy L GG RS o the
| engt h di roelehuaﬁm Hhecftﬂmfof(tl(e terigefibaro B) (AT dirdetion), dedl tiensethiel ﬁﬁzf‘gﬁﬁuﬂy straight
i magi nary .Str

nes SL4 which.are parallel to the rt ogonal
iSO 1kt 3 aindet 55 aBOWE uhiik PRRIL A reion ot Hhofgipers 31 (Y
fibers 31 dlr&u@ns eoOfotnedrRgiubstatiadlyrovtg Histant e s Id ik oaéaauigrsth&étd@dﬂlabtrated in
fgﬁ;t nti ?l‘jé %§ i@dﬁ%:egib%ﬁﬁnlg Q%%lg%lgg%ﬂ ggg&)tnld%nnd ourt ClEnllg(,)-rtllb bunt}iees 3—as

counted from the side edge 2a of the substrate sheet 2 extending along the length direction

thereof (Y direction)—are provided on the second imaginary straight lines SL4 which are
parallel to the orthogonal direction (X direction) to the orientation direction of the long fibers
31. Six second imaginary straight lines SL4 are provided at substantially even distances in

35 the orientation direction of the long fibers 31 (Y direction).



‘I'n the cleaning sheet 1C, the distance d4 between the first inmaginary
straight lines SL3, SL3 adjacent to one another in the orientation
.direction of the long fibers 31 (Y direction) is nmade shorter than

t he di stance d5 between the second inmaginary straight lines 5 SL4,
SL4 adj acent to one another in the orientation direction of the |ong
fibers 31 [094direction), as illustrated in Figs. 8 and 9. In the

cl eani ng sheet illustr n.Figs. 8 9, the distance d4

bet Weengt he fi P’sg ¢ (eii%a ets{¢afh§kfﬁ5tﬁl?9‘?e‘§fgf_t§’,ee%@? g’a‘f Jpegipay Sugight lines
anot her i nSL3)esIcy a&;@éaﬁltomlﬁl et GR thé mb@tah@mglufe&thﬁlr 6f &k lo¥g fibers 31 (Y
di rection) ref er ég gg t he di stance d5 E

Fhe: secontdiruiia FAEsharyiban s sbetaior dSapevesh e SR gaBary SAEh lines
10another $In4,t31et adjacsdt ab e ﬁioﬂ%ﬁtm QRe Qtichtaion @ngctidnbef &1e3IbngYﬁbers 31 (Y

di rection refe abl 0 048 | eani n
di oot O gl BDreRgr e 8RS, o h Bieeatng fheekiC disreedin s Sand
24 are ar rgamlg@&istahdeafzuméeﬁ thé‘ﬁfslﬂﬁnégihzﬁ‘?%@ilgﬂﬂlnﬁb Sﬁgtsma(gﬁcehhﬁ‘) dr@%ﬁother

fibers 31 (Y directjon e S

of the fi tbf‘o%enﬁ%ﬁ&é 5N %éﬁ%i 3@?@3& & 31{9?80% 18 BFfergbly peam tféS%anm
|t i ne?r bc utandehié Bﬁfﬁcgtﬂslb%tvfz&hr’fﬁg s@bn& ;;&lﬁtﬁélﬁﬁﬁyl s@ﬂalgh% I#h% ssantﬁm BYLOMBER one
wo fiber-joining, sections 0_one_anat her

ori entGt | éﬁloaxelﬁ Bcihe GHeRRtiqM, rqca% B of thgdong fiery 31 §Y :dtreetw&?])s prafgrably 10 mm to
il lustratedoithmFi gs. 8 and 9. Further, in the cleaning sheet 1C as
illustrated in Figs. 8 and 9, the fiber-joining sections 32 and the

| inear cut sections 24 that are 20 |located in the center of the

cl eani ng ﬁ? 8 1Cin the length direction thereof (Y direction) are
connected together to forma continuous straight |ine SL5 which

extends al ong hhge &Eéxﬁﬁ’?ﬂﬂ:@! 1@'tﬁ@ﬁ5ér%8m§r?é3§@btru§ﬁt32%h thlidddABout sethlons 24 are

orientation dlrectl bers [ustrated in

8, the st rasegesd piteraatslysin ther riepiafiogndirerdiop et e lopg ik éh @ mrafégm), as

the | gngt hjigdiratdaeinC FRANRB NMhdSHeetn ddehi ¥t Met D 1Rk HES tﬁln§fe§ & Em’vﬂeﬂn&l the
extending in the orthogonal 25 direction (X direction

ori ent at i SHaAINESRestIE > Frlnepecyt seriions B isstozmed Absubsiaptial thpe é@rﬁfarelzettwe@ two

the fiber -figi- anEiﬁ $&%lobom §éj)a&fnt H'tfﬁefahbt%Er in%goﬁélﬁﬁronmeﬂlﬁl &rﬁ@fbnfgf}?oers
fiber- jOlﬂlﬂgEsec ion 32 of the third

linear cut>lsECtiisiod. ahdlusgaisddn; lﬂgsmém |%erE‘ir@Ph|1ﬁg‘h§é&aP&$ é’@ebflc as

the third jlemarcdiiR eigsbeasd 9 t8e ﬁa&jbiaﬁqg‘ {eB@éns 1 MdNBe BSGE b&@e@t%n@fzﬁlttllﬂﬁ are
fifth Ionq fiber bundle th a I'i near_ cut sectiogn 24. 30[Q049] In
i

the ct%anilpijtespdhe aeetertorfiéheoﬁl%apmemCb@t%beﬂgﬂrr@rqcrwrstherq@ﬁ@ﬁf ﬁiwegpon) are
straight Icof@gtedStodethel- 3ol ﬁmﬂaﬂeco'ilﬁﬁﬁél%r sﬁ‘zﬂ%‘lﬂ lihe HisStange dRnBet IR the

t he second |nag| ry st t |ines and a straight |ine
SL5 consi mhﬂgor@ frpﬁ@-ﬁ%ﬁﬁﬁ@% é%tt]il‘?)HElel?IQU%élr?‘itWBd?f tagong fpprsnkl. As

24 is for m@knlaﬁdtlhqugeat% spthighh@né |S?L§n1'sr19rrﬁéﬂ36ﬁ tﬁ&céﬂ@ertm bvﬁiwtdlwdes the
direction_ there illustrated in Fig and As a resul

f
at each oflngieo Blﬁd%?apélgeﬁ%w%t Y mtpdwe, %ﬁSr?gS@Pﬁétlmpeandmﬁén |ﬂé~?\glfﬂl&pgonal

di r ectsi on diBeiRofx cﬁﬂé@ncﬁﬂ)b@rﬂ]b%rféhﬁﬁoﬁ QfirlebSeIS 0B 2hldh fﬁ’ﬁé??@ 1az§1dt YMPmed by
paral l el discontinuous straig lines extending in the ortho

di r ect i on CPRICGHRS e W-J%lngrﬁéctm %?nt)féthied”ﬁstdpn&é‘nb%wwie # pad ber-Jommg

fibers 31lsection 32 of the third long-fiber bundle 3 with a linear cut section 24 and connecting the

fiber-joining section 32 of the third long-fiber bundle 3 and the fiber-joining section 32 of
the fifth long-fiber bundle 3 with a linear cut section 24,

30 [0049]

In the cleaning sheet 1C, the distance d4 between the first imaginary straight lines
SL3, SL3 is made shorter than the distance d5 between the second imaginary straight lines
SL4, SL4, and a straight line SL5 consisting of fiber-joining sections 32 and linear cut

sections 24 is formed in the center of the cleaning sheet 1C in the length direction thereof, as



5[ 0050] Because the cl eaning sheet 1C has two parall el

di sconti nuous straight lines consisting of the fiber-joining sections
.32 at each of the opposite ends of the ciganing sheet 1C in the

| ength direction thereof; a fiber ball 34, which |looks linear in the

wi dth direction of the cleaning sheet 1B, is forned at each of the
opposi t e eidstraséd inhiEige |eamd hg AheetsultCati qach b€ thel@pposibgérls aif tiectleanng sheet

t hereof; thHhe fiher | 4. L.NA.cf .2 [ es: f t fihers
311 becor g "batasaacrgefort Bletr B FBE Rl sEHL 42 or! REpE ey th B Pofuic
i n regi onsdistontinuaasiraight logsp ositendingnits tif otthegaplak aliectiprs ¥ edirecGonnto the
t he | engt | i lity of spherical fiber balls 34
are for?reg)rgég[aglgbggg ttogg#f%?‘{]lgnggpér??gérs 311 becom ng entangl ed

around each fiber-joining section 32, and these spherical fiber balls
34 are_arranged in a 15staggered pattern. [0051] The actions and

ef fectd oﬂppﬁg above-descri bed cl eaning sheet 1C of the third

celow . Bl ER TR EXERD 1P MERar el Seccnfipbone iRt e Shsising

attached taf thti@bbrejathil] seofioms IDat @ahiofi thet @pploside ecRrofhie cisadng shicet 1C in the

Came way 4o o Raiy" ABisRE, FRBD P 5 SRS ook B i YR Bugbatedfon ot tne

t hi rd enbadeanint sheanlBickifeneed itecash it tied bpmisiie @agdd bb e dddanidesheet 1C in the

| ' h .of .the.f] ' t. Effects th
G 1ol Cnt P AREAE BERPhehE ARG hbare FAHR P TSt Bytar 3!
wi || be ddsmcomingcenmigted. duizbibrthicbelimbgstonahgpatieet Ng?rﬁihile?m telaiond other than
S ar.e 1or

mbodi Lural ity of spherical fiber ball in a
St agger ea s PPBIHe Sty bg s SRARhE BBter 5 4t Tep i dhSigR ety of

of the cutsphérivet $ibad balknsH et Baiedgs |d regalk lof thd ongfibdre Wil dieboming entangled

direction,_is for at .each end t he, cl eanin eet 1 C.in the i
ength i R ep ieRs R agion, S dnSoec TPRECH. BB Pall hdet g in a
113, the coapkégdpatdéran pattern of the |ong-fiber bundl es 3 becones

nore conpl ex and thus 30the fiber balls 34 becone nore vol um nous.

The cl eaning sheet al so has an excel | ent aesthetic appearance as

viewed frqgpsfove. 19

(L

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.

The cleaning sheet 1C of the third embodiment, when attached to the head 41 of a

20 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 1C of the third embodiment can achieve the same effects as those
of the cleaning sheet 1A of the first embodiment. Effects that are different from those of
the cleaning sheet 1A of the first embodiment will be described below.

25 In the cleaning sheet 1C of the third embodiment, a plurality of spherical fiber balls 34
are formed in a staggered pattern, and also, a fiber ball 34, formed by entanglement of the
cut fibers 311 and extending linearly along the width direction, is formed at each end of the
cleaning sheet 1C in the length direction thereof. Thus, compared to the cleaning sheet 1A
or 1B, the configuration pattern of the long-fiber bundles 3 becomes more complex and thus

30 the fiber balls 34 become more voluminous. The cleaning sheet also has an excellent

aesthetic appearance as viewed from above.

[0052]

Next, a cleaning sheet according to a fourth embodiment of the present invention will



"be described with reference to Fig. 10. As for the cleaning
sheet ID of the fourth enbodinent, the differences fromthe cleaning
.sheet | A of the first enmbodiment will belodescri bed bel ow. Matters
that are not particularly described are the sane as in the cl eaning
sheet I A of the first enbodi nent, and 5the descriptions for the

cl eani ng sheedsscribedofitlt teferénoese Fedddi nent apply as appropriate

thereto. [0053 i1 u t i Fieg. 210, i n th I i ng._sheet
D the 11 ber - 18iie f5 Sebind ShEHE o thd ity Sppbdlplen§ 1fi SROTAE HeRh e
formed so ¢lémming ftept bAtadrtbe ifinst enthiodendrit ovill dicadpsodbddybélow er Bateds ibat 416 not

with the orth I &CLI irectign) .to.the ori.entatio .
direction %@@ﬂ%ﬂ%ﬁg@eﬁbﬁ g{éif%}s e%% 7 ﬁlée @?%lérf’ﬁ ﬂ’&ets é’if %‘fe[ﬁlrsﬁ‘ ?@%Odlmem’ and
| ong- f3 berthbulestirigdiots forethti olerdingosheke 1 Aubs theafist stnbetin®nbypply as appropriate
sheet -j oi %PI% sections 21 which are made long in the orientation

di rection OF The long fibers 31 (Y direction). The cleaning sheet 1D

al so has uncut fibers 312, which have not been cut by the |inear cut
sections 24, in regions between the sheet-joining sections 21, 21

adj acent tl8053)5 one another in the orientation direction of the Iong

fibers 31 (Y directjon). Lllustrated in Fi 0,..t he .opposite enpd

of the cleani nfés ?ﬁ%ﬁ?“e% ) ﬁ% tlbfemlté?lg]teflplﬂg ?léfi?i ?]c_))ngh(eﬁ‘étf'eé"é‘?mg‘gf sections 32 of the

di r ect i on)lohgfibebaidlsa @ atenfoamad §& alat Ahdt e}ﬁt&li [lﬁﬁfdﬁﬂecvriiﬁﬁl gi_agmﬂl&ahﬁﬁbecting
e.fourth,enmpodl pENt

in Fi 10, . t he cl eani ng. sh . 11) .of .t

20 11 BLr it e ool Al dipsstibuie the Rttt diaihan ot Bedppe Rbers 31.
i Rt er sect Idit_hg&t%hing shﬁeéthlm,hﬁv@ﬂdﬂgolgﬁﬂ&iundlieﬁ 8Cére Ofix e XoCkhe @abdtaary) shedt 2 by
the orientati.an. lrecti o

of . the long fiberg 31. at the.same
i ncl i nati SHECARGMEECHIS -T’%‘Fﬂr’iﬁg‘né‘%‘c}t"f’%hﬂ qwntfﬂen%aﬁ@u% ¢Jcthe long fibers
bundl e 3 andw diesctiober :I]heicrbhﬂiggsﬁﬁ:gﬂ)rhl%ds:mnaﬁt fidr TN whicd@vé hbEseen cut
bundle 3 are,farned such that.they diagonally.intersect with.t .
ort hogonaﬁ’yotp? Bﬂ?qrﬁ}’it TR et TS hg@’lffgn B?‘i S@ﬁ%ﬁ?’inlﬂg S&Fﬁ‘%&ilogleﬁqﬁcem to
25t held ongnkiahether iiilhﬁbriﬁ?tﬁfimtdife@ﬁd)n ofbE ot fitehs3 WY hiréaﬁ)]gmcthAg ilmluatrated in
strai ght ld.ne.extendi ng, al opng e grientati i.rection of .the n
{1 ber o 31 18 Ui BErhanstee pooed Mo Seaghl Shect s ip oA S duerionn §5teot (v
i nt er sect slinttidn)hasd bezn@ht inla zigzagpiarardi ng al ong t he orthogonal
direction (X direction) to the orientation direction of the |ong
fibers 31 preferably 30 at an angle a (see Fig. 10) of 3 to 45, nore

pr ef er abl ;3{0@34 an angle a of 5 to 20. Preferably, the fiber-joining
sections 32 A t he sane |ong-fiber bundle 3 have the sanme angle a.

As illustrated in Fig. 10, in the cleaning sheet 1D of the fourth embodiment, the

20 fiber-joining sections 32 in the same long-fiber bundle 3 all intersect diagonally with the
orthogonal direction (X direction) to the orientation direction of the long fibers 31 at the

same inclination; and the fiber-joining section 32 in one long-fiber bundle 3 and the
fiber-joining section 32 in an adjacent long-fiber bundle 3 are formed such that they
diagonally intersect with the orthogonal direction (X direction) to the orientation direction of

25 the long fibers 31 at symmetrical inclinations with respect to a straight line extending along

the orientation direction of the long fibers 31 (Y direction).

[0055]

Each fiber-joining section 32 intersects with a straight line extending along the

orthogonal direction (X direction) to the orientation direction of the long fibers 31 preferably

30 at an angle a (see Fig. 10) of 3° to 45°, more preferably at an angle o of 5° to 20°.
Preferably, the fiber-joining sections 32 in the same long-fiber bundle 3 have the same angle

o.



20 [0056] Li kewi se, as illustrated in Fig. 10, the linear cut
sections 24 for cutting the long-fiber bundles 3 are forned so that
.they diagonally intersect with the orthogonal direction (X direction)
to the orientation direction of the long fibers 31. The |inear cut
sections 24 in the 5 sane long-fiber bundle 3 all intersect

di agonal | y[0@#&]h t he orthogonal direction (X direction) to the

ondthe | near LERYIsGo b il i eer o SRt o2 Jor HRINg Res one-fiber
i nﬁar hCUtbtﬁlﬂFehlpﬁrerbrilnled ab thsf tegntiadodnly fintBeéct lr:]wmd Itige Bﬁm@nﬁpﬂm(m (X
SucC t hat ona I ntersect or, 0 Irecti.on

i r 6ot | on)dEGHeHdS & toB TR 1088 MRS 3o BF RHEH SUEECligns 24 in the
symrets i Cadanierlﬁlhg—ﬁaéﬂ lﬁﬁhﬂlevg b intEe@s Iﬂﬁfgbnzﬂgf Ritlp 'tHeadrﬂfétgoﬂldl Iﬂ@fe&i@rﬁ@dﬂﬁ@tlon)
F0057] 10 R BRI rechion 5Lt 9RE Bpersni oFobE Sem G N PRCE I GH bhear cut
| i ne ext endttiteh 24 PNehet IBﬁgﬁ'bEﬂ”ﬂQﬁﬁl[ﬁi% agdl E&qgﬂfﬁﬁcﬂt]zée&idnelﬁ inOdh) adjzﬂ:ehthl%ng-ﬁber

ILpers rerer

orientati recti of the |on a at_an a
1513 (seeqfrtﬁﬂgfe 31656 gd syoty Ehat e digeeirally apiejpeds W&E tﬁ%@ﬁéoa?sﬂagglrscqoa X
20. Pref er@Rkdon)tthehd bﬂ@ﬂﬁncﬁwlr&ﬁ@ﬁ bP e 184g FiBerk e 43 3R Bt iﬂclnﬁﬁuons with
bundl e 3 have the sane [ 0058] I n, the clean]ng sheet

as i | Hlst r&tReet forp fﬂragghtalele ffXﬁeqdmg elﬂ%éwc@ﬁm&rm%%uw o hedaRaih égrsé*l Y
of the fivEret@ag. fibers 31 lined up in the width direction of the
substrate sheet 2 (X 20 direction), five linear cut sections 24 and
six fiber-joining sections 32 are fornmed alternately in the length
direction[ag he substrate sheet 2 (Y direction). Meanwhile, in the

two | ong-f bundl es 3 located on the outer sides of the substrate

sheet 2 in t h%d@h‘l‘ﬁn@aldﬂuf ?&Elbﬁ’ 4t HEE&E witX aQirhi gﬁtt lﬁrférl-‘)xtelﬁﬁrfg A6MERE ofHb gonal

sections 24 and seven er- 0|n|n sections are_forned

al t er nat eldjreptipn @%dllf%%‘@flhmdh@ e%%ntaﬁpnd%lreph@l alibe ﬂcrnatfé)egmepre@rqu at an angle

di recig on)p (s€SFOIA of 3° to H3e, MbRANRIEHGE LN l bR tpund N preferably, the
enbodlnent of the present inventjon, when attac to the head 41 of

a cl eani ngineygiut gectisphzhid the sameg l@pgéib@ahurﬁ%,e 3 hwﬁ Q8ABGENEN Bg
(moppi ng) wooden-fl oored roons, in the same way as ordi nary noppi ng
t ool s.

[0058]

In the cleaning sheet 1D as illustrated in Fig. 10, in the three central long-fiber bundles

3 of the five long fibers 31 lined up in the width direction of the substrate sheet 2 (X

20 direction), five linear cut sections 24 and six fiber-joining sections 32 are formed alternately
in the length direction of the substrate sheet 2 (Y direction). Meanwhile, in the two
long-fiber bundles 3 located on the outer sides of the substrate sheet 2 in the width direction
thereof (X direction), six linear cut sections 24 and seven fiber-joining sections 32 are

formed alternately in the length direction of the substrate sheet 2 (Y direction).

25 [0059]

The cleaning sheet 1D of the fourth embodiment of the present invention, 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 1D of the fourth embodiment can achieve the same effects as those

30 of the cleaning sheet 1A of the first embodiment. Effects that are different from those of
the cleaning sheet 1A of the first embodiment will be described below.

In the cleaning sheet 1D of the fourth embodiment, the opposite ends in its length

direction are formed in a zigzag pattern. Thus, these ends exhibit excellent conformability



"The cl eaning sheet 1D of the fourth enbodi nent can achi eve the sane
effects as those 30of the cleaning sheet A of the first enbodinent.
.Effects that are different fromthose of2xt he cleaning sheet 1A of the
first enbodiment will be described bel ow In the cl eani ng sheet

1D of the fourth enbodinent, the opposite ends in its length

di recti on arsmalogramed segioas whgedbe fladrt @nnectsToubs whlies cAlsodscl plicbbf cleaning

| i AR narr ' : .
connects 10N EDNRRIc' & frafted By PRI (Rl 15 AT RG ped Planing
i s prepar esheptyfopringstep, cap bd madglovgertinngmisrpftisentiatlengti esmpated do other types

cleaning s : ' tep, e ' r ' .

ent e leroy oo B @ Dne RapE SRR ARIIRY ol hBoinh bl py tinealy
cl eanifhg shetang thsahie ameurdtiof saw evabaidl imemthe semd euinpert ofivbaets,ytherbby resulting in
cutting t Q%F? . of erial. i t he sane nunber of

sheet s, tﬂag?eg y fesd %rhag"{ %@gcgg%eulgtﬁhﬁlg%&ﬁat erial or an increase

i n W pi ng ar ealfurther, thé-fib¢thieining $eetibnsbd, theolintangutsectidne2d, AR tht lopposite ends

| i near cut t] nd- t.he ite _ends t cl.eani shegt
Do ho giol: Hefing Sped Nl LBCREPRASH SrERER Rirchf!By HRARLED SR ER formed
i nt er sect i ingratctagp dalgbyallyi withaa straightglite lekirediaxtdond tig attloogpnblhdirection (X
ort hogonal ,.di 1.eGt.i X 0 di.rectio t.0 t orj,ent.at,i on. di.recti on
o T REP S bl 1 Wy btequafon AifBib BF nc' Bl HBoR31 T SE SR bbb R ves the
and dur abiprotegsabilitpranduditralnihityd el ipoetnciion desiess ithedses mdieke rolidrahged sealing

seal i ng dey| cuttin evic e used for the various
product i on%gﬁgggﬁ]‘ﬁﬁ%l&)#ew Sgle use(?%%géﬁ Yar%i)uépléoﬁﬁfthodl U8t accor di ng
to a fifth enbodi nent of the present invention will be 15 described
with reference to Fig. 11. As for the cleaning sheet |E of the
fifth enbd8P®nt, the differences fromthe cleaning sheet 1D of the
fourth enbodi ngnt, wi,ll .be described bel ow. tters that are not .. .
particul arly do&drd HEPIDg ﬁhe{fﬁ"éccg g fﬁ)j# ?Iﬁ/gochpgétrﬂfﬁge IR 1vgntign will be
t he fourt hdeesribed witineferand td Bg. tiescri ptions for the cl eaning sheet 1D
of the fourth odi ment . appl riate. 20 r . [0061 .
hs 11 ustrat edt e Aottt RS0 AR RAR s Phfott M GtSianecs o e cleaning
enbodi mentshedth&Df obelie jfourtti rgntodihénd NwilBbe odestiiteedl belgwl | dattdrs nitlhie are3 not
as well as_the linear.cut sections 24 for . cuttingt l.ang=fi ber .
bundl es 3 AU ERCUE S HEOF s PR s ipe SRttty o FRE o fctmbodiment,
and the descriptions for the cleaning sheet 1D of the fourth embodiment apply as appropriate
20 thereto.

[0061]

As illustrated in Fig. 11, in the cleaning sheet 1E of the fifth embodiment, the
fiber-joining sections 32 of the long-fiber bundles 3 as well as the linear cut sections 24 for
cutting the long-fiber bundles 3 are formed so that they intersect diagonally with the

25 orthogonal direction (X direction) to the orientation direction of the long fibers 31, as in the
cleaning sheet 1D. The linear cut sections 24 of the cleaning sheet 1E are formed between
later-described fiber-joining lines 33 without coming into contact therewith. In the cleaning
sheet 1E, five long-fiber bundles 3 are fixed to the substrate sheet 2 by sheet-joining sections
21 which are made long in the orientation direction of the long fibers 31 (Y direction). The

30 long-fiber bundles 3 have uncut fibers 312, which have not been cut, in regions between the
sheet~joining sections 21 of one long-fiber bundle 3 and the sheet-joining sections 21 of a

long-fiber bundle 3 adjacent thereto.

[0062]



"25 orthogonal direction (X direction) to the orientation direction of
the long fibers 31, as in the cleaning sheet 1D. The |inear cut
.sections 24 of the cleaning sheet 1E are2forned between

| at er - descri bed fiber-joining lines 33 without com ng into contact
therewith. In the cleaning sheet 1E, five long-fiber bundles 3 are
fixed to the shbaiditaing tiehdening sheetshis dibej- iﬁimihg@jnsse&& fcmjsinﬁlg thin laplg fitrees 31

made | ong S..3
directi on)érgfﬁ&?edw 3198% aﬁl Og%%fgrﬂ 1@‘{%25‘% I:ll}lrrll(r(’:i ot f I bhuStra‘}%eém E/\ﬁ lh the
have not bilear- Jmumg ling ikwlnglﬁ)rmed\pamﬂel toeths loeientajion direggiosexdtthomg Fibers 31

of one |on Zlﬁ' gﬂ{aggx?enﬁ n?%lﬁ Hl% \E&S%E af gﬂenén'a%f T dsé:b?@a%e gﬂeteﬁie if'the length

Iong-flber
cl eanifhg sdhmtlollEJ,ereforf bYé dirpaion) wghb vivasty3d t]fl@othpmndlthgemﬂle Lilene fibbejosming

31 are for%‘égmgé%ﬁﬁéi ﬁ%&%ﬁgﬁﬁé mgs]: 3?%@%& %‘or 48t Q}%})gjt) ong %gr Egnd’%esa@ to the

illustrate er-joining orne
paral | el tsmbsthate sheieeht ahs dhstitedbot Flgnllothetdh@nir[gr@eétl llEehas fQur ﬂb\ér-jommg lines

ubst rat o Shadt SR Wi AR A5 Besthfiedid iR B RaERts ngbibf s e pige

t he vi ci nithy Xocﬂlretchen of Egr lb)m:f thrBbargbinigeectitres 32 inene laigriitey basdit 3amd the

32, t fiber-jo es 33 are ot f.or 0|n|
bonal B 5 {5 bR D8 opisPE Sunt? 5o 5n BROC ftborleR il PR 11188 Meklobihg sections
cl eani ng s3i?emtanl adjdoerst lémg;lﬁbériliuﬁd}ejbl Mihag, the clesniB sheathtiE has:lmng-ﬁber bundles 3

| over 5t aeotipobt S5cbie et oh T B YndlinefjoifeEby iy ST 47 nbeSoining

sections %ctuamstﬂieorlthﬂ@bémbanng)hmil 33 3ndittohs} the undt fippe? 1 2mede beodising the

h h . di i O i ‘
Soct 35 T i 504l o b 1 55 0 P
sheet 11 E rsastidnerig- afm ﬂnerﬁm-nrdhiag lihes GBpodlett: thiat thengredenb diber-Binihd dibesB® are

unfaili ngl 0j ne at “ r _the, fiber-joini, ctions,3

or the 1 e fhecieP tesc B3 iy PRk Bk et D B B8 o8 Tpgmed
cutting t hsingonfirst ihbair eni3bsing tdevich S 11 drresapacid embessingnizvidéd moddpd befeek or
to at Ieastfte ﬁ%e%lcbot he f| ber51] oining 15 sections 32 or the
fiber-joinrng Tines Rote’ t hat the present fiber-joining Iines 33
are formed in the Iater described "long-fiber bundle formng step,”

and t hey ma% be fornmed using a first heat enbossing device 51 or a
separate sing device provided before or after the enbossi ng

devi cg, 51. 063],1.20As . i | n_Fi e clea she

nas (3 ee shodk PFRARY L 1, 3bE Sepg sHees e Bief SiRFiciod dpitins 21 for
32. The sleaei -ﬁbmrﬂmmggsmnomrﬂg 2 1Tlee ehemg‘l@nhxgngedtmnst 24 afed emddat lodg in the

direction of e |,on r In the cleaning sheet 1D of
the fourt ngpr%ga? fjrlé?'l lontoﬁgleﬁi) b%‘%?ﬁl ng lines 33 inhibit 25 the

|l ong fibers 31 and the substrate sheet 2 from extendi ng during use of
t he cl eaning sheet ID, thus increasing the overall rigidity of the
cl eani ng 48 1D. Duetotheincreaseinthe overall rigidity of the

cl eani ng sheet he su y. spheric fib al.ls.34 ex

o Greator 111 dnitBhalennas shedh Dhof e teti SobSPemenh M BlcTualighiass 3 ihivi
:c FYEF @6 Ng tlﬁeh}bnlg Iﬂ%rstggﬁiall thg seirpatk sihbétl Eﬁorﬁ?&]lcfﬁig;ng&iunnéﬁﬁabﬁ thet ddéaning sheet
i ber - 10|r197ngh i.nes tgre connect. ftﬁt e fi mbg %gtmns

32, there R FPEE GRGVFRLES 1‘3’10 the ¢lganipg t HE fo the{pcregsgdn the
it is possiblai rigdipf eﬂmetclefahﬁgrﬁeétrmnth@bxhbstwm@lfl{ spHePitalofilRR Hale BARRRIbt a
the |linear cut hé‘eCtBﬁ‘f’gng’rm adj (tﬁgent to one another in the orjentation

di r ect i on S HiEicH Bel duFiaes-foobrrelgers sy wrnrevigg dhe bt JrRpping
in the | orgpdbiliRks 31. Furthernore, because the fiber-joining lines

33 are connected to. the
30 urther, because the fiber-joining lines 33 are connected to the fiber-joining sections

32, there are no free long fibers 31 in the cleaning sheet, and thus it is possible to prevent
fibers from falling off from areas between the linear cut sections 24 adjacent to one another
in the orientation direction of the long fibers (Y direction) when there is undulation in the

long fibers 31. Furthermore, because the fiber-joining lines 33 are connected to the



"23 fiber-joining sections 32, the long-fiber bundles 3 becone

connected also in the width direction of the substrate sheet 2 (X
.direction), which inproves the stability2in the |ater-descri bed

"l ong-fiber bundle supplying step”. [0065] 5Next, a preferred

enbodi ment of a process for producing a cleaning sheet of the

i nvent i on fbdrjjoibmgdeestonshd?] thetlhng-Eber bmodlest 3 Pacgme 1@nnddal hlsb | iowihagwidth
IS an exa . rpdugi h | gapin t f. the fiyrst ... .
enbodi man'ETEH %el%flﬁﬁs togaﬁlgd&lbﬁtg?lt% g%.egtl%t 4(%‘%@5@6]‘}1%619 1mpr0ve]; Itrﬁetsr%ae}:uhty in the
pr oduct i onlaisr-desssbedflongrébérn nstlesnbpsingstdp,”. a cl eani ng sheet 1A is

produced 10t hrough the followi ng steps (1) to (5): (1)
Long-fi ber bundle form ng step; (2) Long-fiber bundl e supplying step;
(3) Lam na{b%g]orm' ng step; (4) Cut section formng step;

and 15(5) C eaning sheet form ng step. [0067] (1) Long-fiber bundle
form ng step: Next, a preferred embodiment of a process for producing a cleaning sheet of the

invention will be described with reference to Fig. 12. The following is an example of

producing the cleaning sheet 1A of the first embodiment iflustrated in Figs. 1 to 4.

[0066]

In the production process of the first embodiment, a cleaning sheet 1A is produced
10 through the following steps (1) to (5):

(1) Long-fiber bundle forming step;
(2) Long-fiber bundle supplying step;
(3) Laminate forming step;
{(4) Cut section forming step; and

15 (5) Cleaning sheet forming step.

[0067]
(1) Long-fiber bundle forming step:

As illustrated in Fig. 12, in this step, an aggregate of long fibers 31 oriented in one

direction is paid out, the aggregate is widened in a predetermined width direction with a

20 widening roller 50, and the long fibers 31 are joined together by forming fiber-joining
sections 32 extending in a direction orthogonal to the orientation direction of the long fibers

31 (the carrying direction of the long fibers 31), to form an integrated, continuous strip 103

of long-fiber bundles 3. The cleaning sheet 1A has four long-fiber bundles 3 on each side;

s0, in order to achieve this structure, four continuous strips 103 of long-fiber bundles 3 are

25 formed by: paying out the aggregate of long fibers 31, which are oriented in one direction, in
the orientation direction of the long fibers 31 (the carrying direction of the long fibers 31);
making the aggregate into a belt-like form by widening and opening the same with the
widening roller 50 to a width amounting to four continuous strips 103 of long-fiber bundles

for the cleaning sheet 1A; and forming the aforementioned fiber-joining sections 32 therein.

30 [0068]

As illustrated in Fig. 12, in the present step, continuous sealing lines 132 are formed,



“As illustrated in Fig. 12, in this step, an aggregate of long fibers

31 oriented in one direction is paid out, the aggregate is wi dened in
,a predetermned width direction wwth a 20 wi dening roller 50, and

the long fibers 31 are joined together by form ng fiber-joining
sections 32 extending in a direction orthogonal to the orientation
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Not e IIustr ne_l ong- ber undl. e for .
e, Doudblrofbdllel d oie SEOFHER BRGarRiliecldhar B GuasRpghffion of e
pr ovi ded dongfibdrs Sl dths oafryingehmuﬂnm ofathe }m{pﬁberml)ﬁoﬂmeoﬂi S&éﬂ%ldfghfsbﬂeform

t I fi b o ded
A i 11 ust PRRRgVERfebty 164 5 Inlield 6 SR LR e e B e irigbah tL B tsicons
102 is V\omﬂdm)cfcmnnm sbddmgdures|1Em011mmmlpmmfsmﬁa)ﬂlmﬁlberbmndlbyB@kmded

the Tong. fristr sidh of e BRRrP LREOUPTRR: MRl bR BoflHG e Gl §ihs Saling
ont 0 15ot h [mes &3 afth¢ kenden thefothiamsiae mﬁ/cheemﬂmben fabﬂ16202 basmcide myhsme another

the continu s u |ed t i tLons th

cont | nuoud SEarehis PR BeSipa 3B B SEH Al s s B Retut TraRg LonR ibers 3.
bundl es 3 Natethatlhd nonwomfabldnel@ﬁbetcbmeb&iets'ab@fam sheavven fabric 102

and the positions of the continuous sealing 25 |lines 132 of the sane
on the other side of the nonwoven fabric 102 coincide with one

anot her izo(;»)@ﬁ orientation direction of the long fibers 31 (the
carrying direction of the long fibers 31). Note that the nonwoven

fabric 102 beqoneEsnink® forbink kRpe Sheet 2.

30 As illustrated in Fig. 12, in this step, the continuous strips 103 of long-fiber bundles 3
are joined to the belt-like nonwoven fabric 102 by sealing lines 121, to form a continuous
laminate. The sealing lines 121 are formed by performing pressing with a second heat

embossing device 52 and are formed intermittently in the orientation direction of the long



'[0070] (3) Laninate forming step: 30As illustrated in Fig. 12, in

this step, the continuous strips 103 of long-fiber bundles 3 are
,joined to the belt-like nonwoven fabric 292 by sealing lines 121, to
forma continuous |am nate. The sealing lines 121 are formed by
perform ng pressing with a second heat enbossing device 52 and are

f or med i nt Bbers 81.enTheseisealingdines il@hbatonomthdishestfjoiomgafectidns Alomyl th25listances
fibers 31. e i ng. || - .01 Al ections..
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di st ances Dbetdjeent tdhenesrether jinithe oripnsaioni dirstid@l ofidiedorg fibere 3drie the cleaning
anot her in e pri i jr i 0 | ber .0 th .

cl eani ng s%h%gttl‘g'A. g&% g%l,e %? ?%g{gslgla ilgg a%if %)tggg(léciggﬁen 1§rtﬁ%§%?1{g£&bog (?h(‘)err]:blon of
i n thesorithntlatg DrersiB i estillostracfd inFig.ne, boagtd cdresporBlito ths shdet-jning sedions
in Fig. 1 S .COr d t.0,th heet -j 04 Ni N iqn 100

t he cl ean i22nlg%s) ﬁ%ef lte%&’ﬁé’ ash%’% P]h(}g a'lsnéia'ihl'ts nsgalfrf%gl}smjl%fﬁg?eg@%r%?res $o Oagontt%m the
contact t heontiondisnsealisg died 183 dribngenally2 Bwo heglommlihgs 17Ivars dahiedgfor each

lines 121 gre f f or. cont i, nuQus_seal i line.132 so as toQ, .
cor r espond Pt Btg ing 0D, 60 R AG EOHEeBER b Ve shETidiiec e T o e
The seal i ngjeamgnshetnl At hEhes ealing gudans fs thP dealing tihes $2inis the sithahs fhat for the
t he 1%:ont(i:0n lus Ssezﬂiqg} ls:l s 132. [0071] (4) Cut section formng

st ep: TS & &6 i ‘Fig. 12, in this step, linear cut

sections 24 are forned in respective regions between the continuous
sealing lines 132 adjacent to one another in the orientation 15
direction [87tlhe 1 ong fibers 31 (the carrying direction of the |ong

fibers 31). In IS _st.e as_illustrated in Fig. 12, the linear cut
sections 24 ar@@blf?%hm?ﬁo%%%ti nuous | aninate by cutting the |ong
fibers 31 by performng pressing, with a first cutter 61, in regions
bet ween adj aceas ilbsnticddndsg.Si@alin tigs btepielineds 2yt skd3Roml Bhgretfbemed in respective
direction gortho

31 (1o BEORREANE R o inRabeR e o RaissR  aps o b SFeation
20r esid t s direcfian of thg lang fibarddt ¢hs tdrrysg dizbdticaofulnciohg ffibbrsrad ).311A this step, as
the conti r}H%frsatesdt {ni 1%. ?ZE, tthgqinear cut sections 24 are formed in the continuous laminate by
cutting the long fibers 31 by performing pressing, with a first cutter 61, in regions between

adjacent continuous sealing lines 132, 132 along the direction orthogonal to the orientation

direction of the long fibers 31 (i.e., to the camrying direction of the long fibers 31); this

20 results in forming cut fibers 311 as well as uncut fibers 312 in the continuous strips of the

long-fiber bundles 3.

[0072]

(5) Cleaning sheet forming step:

As illustrated in Fig. 12, in this step, the continuous laminate is cut into predetermined

25 lengths to form separate cleaning sheets 1A. In this step, as illustrated in Fig. 12, the
continuous laminate is cut along the direction orthogonal to the orientation direction of the

long fibers 31 (i.e., to the carrying direction of the long fibers 31) by being pressed with a
second cutter 62, to thus consecutively obtain cleaning sheets 1A each having long-fiber

bundles 3 on both sides of a substrate sheet 2, with four long-fiber bundles 3 per side thereof.

30 [0073]

The process for producing the cleaning sheet 1A preferably includes the following step



"long-fiber bundles 3. [0072] (5) O eaning sheet forming step: As
illustrated in Fig. 12, in this step, the continuous lamnate is cut
.into predetermned 25 lengths to form s&parate cl eaning sheets 1A
In this step, as illustrated in Fig. 12, the continuous lamnate is
cut along the direction orthogonal to the orientation direction of
the long fibers 31 (i.e., to the carrying direction of the |ong

fibers 31) by i d 1\ e t 6 Q. .t

consecutively @t%lg%%ff@g%i (H}g{éfeéﬂ%%tl@ ﬁ%ﬁﬁe{lgwehgo\r/nﬁnéb?rgnsg- {hllégeﬂ}ey are fluffed
bundl es 3 threebbmkngomidly apd randswmibist r at e sheet 2, with four |ong-fiber
bundl es 3 per i .

Chr ee-di mepel onar 1y PasBafimefebitbn t oy stchbn PERagbiep (4 and the picening shect
t hr ee- "i nmetoshingadtépy(Sandlnr thrsdsser, ythe Tikti fibest 210 insthp ephitinuvss stoips wé dire tong-fiber
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treatment, to fluff the cut fibers 311 randomy and

three-dinensionally and formthe fiber balls 34 (see Fig. 4). [0074]

The cl eanipg7gheet 1B of the second embodiment illustrated in Fig. 6
and the cleaning 10 sheet 1C of the third enbodinent illustrated in
Fig. 8 can be Phodemink heeclBiofilegetdnd gpeimidimen slhatrawtiic Rig. 6eand the cleaning

conti nuous_seal in i nes, 13 re f e Jirst heat embossin

dovi oI 21 RSTHG ™ dhe MR et MeSileR i SIS 5 oA b R ehetT PO R s e

process ofpdshient at shichnthedontmbud sealihg lipesi3id aesonned by fanfiish hedt @nibbesing

fiber-joining sectigng 32.of the cleaning sheet 1B, and by changi

the posi | SHEeat THPEHoTRE0H MORIC fERae B (D b Ripralictio sy phthe first

15cut  sectdnsbodimentitaghe pesitidnd)coarktsondingrto dhie fibemjoining sssiond 32 bé thd ¢ledning

gzbgg ! {Tﬁgtsg%% al:ﬁ:'r%ag %S{gcil%ng%n}%g %rlgoesﬁﬁ)%g (Ejl{ \Qfgi(}ilq}lé %?st Icluﬁgragl I(J:eu orrsng%h frjlrglsln the
15 cut section forming step (4) of the production process of the first embodiment to the

positions corresponding to the linear cut sections 24 of the cleaning sheet 1B.

[0075]

The cleaning sheet of the present invention is not limited to the foregoing cleaning
sheet of the first, second, or third embodiment and may be modified as appropriate.
20 Further, the features of the cleaning sheet of the first, second, or third embodiment may be

combined as appropriate without departing from the gist of the invention.

[0076]
For example, in the cleaning sheets 1A, 1B, and 1C of the first, second, and third

embodiments, the fiber-joining sections 32 and the linear cut sections 24 are formed
25 extending in the direction orthogonal to the orientation direction of the long fibers 31 as
illustrated in Figs. 1, 6, and 8; however, they only need to intersect with the orientation

direction of the long fibers 31.

[0077)

Further, in the cleaning sheets 1A, 1B, and 1C of the first, second, and third
30 embodiments, the long-fiber bundles 3 are provided on both sides of the substrate sheet 2 as

illustrated in Figs. 1, 6, and 8; however, the long-fiber bundles 3 can be provided only on one



[ 0075] The cl eaning sheet of the present invention is not
limted to the foregoing cleaning sheet of the first, second, or
.third enbodi ment and may be nodified as zppropriate. 20Further, the
features of the cleaning sheet of the first, second, or third

enbodi ment may be conbi ned as appropriate w thout departing fromthe
gi st of thad¢ aftbatubstrate[sBeEt ) For exanple, in the cleaning
sheets 1A, 1B, and IC of the first, second, and third enbodi nents,
the fiber-joining sections 32 and the linear cut sections 24 are
formed 25pgr4ending in the direction orthogonal to the orientation
direction of the long fibers 31 as illustrated in Figs. 1, 6, and 8;
however, they Bmthernaedhd oleaningr sheets WAt HBL ladot (€ estt giei first,ds¢cend,i amd third

of the |ong_fiper . {1 0077]. . urther,. in.the cl eani nq. sheet
on 15, ondnadiBeds.the ioBiotling sessigns 2F B AiRoR8 i BE shisBRRLT B dieR ot the
| ong- f§ berlohg Mibersas3lastentqal mvFided , &) abd b hewees, ey db enors; lnblsdsﬁﬁﬂfﬁ hgve to be
sheet 2 as_ illustrated in Eigs. 1, 6, and 8; however, the | opng-fi r
bondl os 3 mage [ A Tna i B prafied 55 B APETORE ilft e ToGes the
2. [0078] sheet-jomnitid deetionsi2l rhdyebeciedaiongve BigwinsiohAdifftBng &dch die Mbthche

first, second, and third enbodi nents, the sheet-joining sections 21
are made long in the orientation direction of the

[0079]
Further, in the cleaning sheets 1A, 1B, and 1C of the first, second, and third
10 embodiments, the substrate sheet 2 is also cut by the linear cut sections 24 at the same
positions as where the long-fiber bundles 3 have been cut as illustrated in Figs. 1, 6, and 8;

however, the substrate sheet 2 does not have to be cut.

[0080]
Further, in the cleaning sheets 1A, 1B, and 1C of the first, second, and third

15 embodiments, the fiber balls 34 are formed by three-dimensional opening as illustrated in

Fig. 4; however, three-dimensional opening does not necessarily have to be performed.

[0081]

Furthermore, in the cleaning sheets 1A and 1B of the first and second embodiments,

the distances d2 between adjacent straight lines SL1 and the distances d3 between adjacent

20 straight lines SL2 adjacent to one another in the orientation direction of the long fibers 31 are
substantially even, as illustrated in Figs. 1 and 6; however, the distances may be varied.

For example, the distances may gradually be widened toward the opposite ends in the length

direction of the cleaning sheet.

Industrial Applicability

25 [0082]

With the cleaning sheet of the present invention, the degree of freedom between the
substrate sheet and the long-fiber bundles is not limited by the joining sections, and thus the
dirt trapping capabilities are improved. Further, the overall strength of the cleaning sheet

and the voluminosity of the long fibers are less prone to deteriorate even when the long



"5 1long fibers as illustrated in Figs. 1, 6, and 8; however, they do
not necessarily have to be made | ong, as long as they are provided on
.the fiber-joining sections 32. Further, 2%he sheet-joining sections 21
may be made to have dinensions differing fromone another. [0079]
Further, in the cleaning sheets 1A, 1B, and 1C of the first, second,
and t hird filk®s smisodi nents, the substrate sheet 2 is also cut by the

| i near cut sections 24 at the sanme positions as where the |ong-fiber
bundl es 3 have been cut as illustrated in Figs. 1, 6, and 8; however,
the substrate sheet 2 does not have to be cut. [0080]

Further, in the cleaning sheets 1A, 1B, and 1C of the first, second,
and third 15enbodi nents, the fiber balls 34 are fornmed by

t hree- di nensi onal opening as illustrated in Fig. 4; however,
t hr ee- di nensi onal openi ng does not necessarily have to be perforned.
[ 0081] Furthernore, in the cleaning sheets 1A and IB of the

first and second enbodi nents, the distances d2 between adjacent
straight lines SL1 and the di stances d3 between adjacent 20 straight
| i nes SL2 adjacent to one another in the orientation direction of the
|l ong fibers 31 are substantially even, as illustrated in Figs. 1 and
6; however, the distances may be varied. For exanple, the distances
may gradually be w dened toward the opposite ends in the | ength
direction of the cleaning sheet. I ndustrial Applicability

25[ 0082] Wth the cleaning sheet of the present invention, the
degree of freedom between the substrate sheet and the |ong-fiber
bundles is not limted by the joining sections, and thus the dirt
trappi ng capabilities are inproved. Further, the overall strength of
t he cl eaning sheet and the volum nosity of the long fibers are |ess
prone to deteriorate even when the | ong



"29 CLAIMS [Cl aim 1] A cleaning sheet conprising: a substrate sheet;
and a plurality of |long-fiber bundl es provided on at |east one side
.of the substrate sheet, each said | ong-ftdber bundl e being nade by
aggregating long fibers oriented in substantially one direction, the
| ong-fi ber 5bundl es being arranged side-by-side and joined to the
substrate sheet, wherein: each sdlldAIM®g-fi ber bundle is forned
by joining the long fibers together with a plurality of fiber-joining

ti e endi e r t
sect] ons, RSPt enCAGAERLY Rl PERLECALE! SO MR LoD
bundl e is puidies@ravadadmm a igsst mssiesifém subytrae phast, zhéht %aICblfong-ﬁber bundle being
heet - [ [ v
coTas 1o (nad B Cldetalnd 1680 O8R! el SIS REE! @bcliSnPERVICHE fber
each s&i d bundipsbeingrampngeadl sederbizsideand joinedisy the Spbmaa& shes?t wheteimear cut
sections, each (o . [ :
bet vvleen adj acenat%ﬁlssglddlls eé]%e-?q%)ulnﬁfl%nltgsl fs%:ialrtl:ltg&I Joﬁﬁgﬁg%rléhg: grgetBEetP%r with
one anot hepluiatityt diefiker{jeiningtsectiond icadcexitenling lindadylin agiirfet:tﬁmr wierwatingwath the
15 said |o r [ e t_ fii ind -
[ bers. t ot et B GiRUAO, B (Bt hoctilanlt ARSAIHL AL RRNE 15 I0hed 1o the
i ncl udes uwbstraté slizet Iy am}mraihyhﬁsheenqomlmgemtlm in the vicinity of

the | ﬁ ear cut ea%ﬁ fldoﬁl%et—ﬂ)l i Q@c?ll)x]_ f}§ p c;v Wa SRSl erR Colgoq‘liglg o&‘% ¢ of the
Tl ers t fa jorn 6

claiml, wherel e unc ers-are are
t he subst rﬁhee-J@hmgtscctM{s,(andi m 3] The cl eam ng sheet accordi ng to cI aim

(])'r ?;ntza ¢ Ymoﬁr g: ér]clgg ?I 1§ rllérgdr-ﬂl?%g)%ﬁ%%gﬁ# P%egl%él? %?taip?lﬂafi@ oﬁﬁ{ga‘rl &F geckigng, tégch said
linear cut section being formed in a region between adjacent said sheet-joining sections
which are adjacent to one another in the orientation direction of the long fibers, and each

I5 said long-fiber bundle includes cut fibers which are said long fibers that have been cut by the
linear cut sections and also includes uncut fibers, which have not been cut, in the vicinity of

the linear cut sections.

[Claim 2] The cleaning sheet according to claim 1, wherein the uncut fibers are fibers

that are not joined to the substrate sheet.

20 [Claim 3] The cleaning sheet according to claim 1 or 2, wherein each said sheet-joining

section is made long in the orientation direction of the long fibers.

[Claim 4] The cleaning sheet according to any one of claims 1 to 3, wherein the
substrate sheet is cut by the linear cut sections at the same positions as where the long-fiber

bundles have been cut.

25 [Claim 5] The cleaning sheet according to any one of claims 1 to 4, wherein:

the fiber-joining sections and the linear cut sections in the long-fiber bundles are
arranged alternately in the direction intersecting with the orientation direction of the long
fibers so as to form a plurality of continuous straight lines extending along said direction;
and
30 the fiber-joining sections and the linear cut sections are arranged alternately in the

orientation direction of the long fibers.



"[d aim4] The cl eaning sheet according to any one of clains 1 to 3,
wherein the substrate sheet is cut by the linear cut sections at the
.same positions as where the |ong-fiber b#nhdl es have been cut.

25[ d ai m 5] The cl eani ng sheet according to any one of clainms 1 to 4,
wher ei n: the fiber-joining sections and the |inear cut sections
in the | onﬁllﬁi'nbélr buridie skaning sheet arvgedingia @ymaeelf glaims  hed,dihreeeini on

i ntersecting

to forma pl uWt Eé}g?ﬁ{dgn%&ﬁh%sagh g ral gh%%ggﬁgx%r %gﬁaﬁn%éae %ﬁgqggﬁ)

di recti on; plambltys@tf hromfiiminays - §teiight rlines eiot thendirentignt intersactimgurwitutthe orientation
sections a&lgecﬁ%gf%gg?%%ﬁﬂatel y in the orientation direction of the

| ong fi ber The cl eaning sheet according to any one of
claimsS1to 4, thadmeamcut sections krethiilbeg-fipai mindlps secarangsd so as treform a plurality

| ong-fi ber, ity . o
om0 S IS . Bk S MR b Ol irion o
ori ent at i othe dingddterspandf the |ong fibers; 5the |inear cut sections in

the | ong-fibergbusdl Eﬁ? I%Eese@tﬁc{ngn%gqhg%n@% Lg sfe% 5B %édtzﬁ eﬁrtatt%¥ in the

di sconti nuous stral irection 1n ersec

orientati ownmttatleutdlretvtlomrfoftﬂhﬁalohgﬁgerm bers; and t he f| ber -j oi ni ng
sections and the linear cut sections are arranged alternately in the
orientation direction of the long fibers. 10[C aim 7] The cl eani ng

sheet @chgcqélﬂ@ 1o af¥e gﬁﬁmﬁ% e!e% rd]mé R afhgﬁ%%??faﬂns ] to 4 v&ﬂ%’?em

substrate sheet "has a rectan
orientation dithesehsgratecshegttes amﬂgubeslsapetwfeclclséamg hilqh@ hgematnmsd@ptlon of
| east threg, Idh‘é(hb@}é?ber of said |ong-fiber bundl es;

the cleaning sheet has at least three, odd number of said long-fiber bundles;
the fiber-joining sections in odd-numbered long-fiber bundles, as counted from a side
15 edge of the substrate sheet extending along a length direction thereof, are provided on a
plurality of first imaginary straight lines which are parallel to the direction intersecting with
the orientation direction of the long fibers, whereas the fiber-joining sections in
even-numbered long-fiber bundles, as counted from the side edge of the substrate sheet
extending along the length direction thereof, are provided on a plurality of second imaginary
20 straight lines which are parallel to the direction intersecting with the orientation direction of
the long fibers;
the first imaginary straight lines adjacent to one another in the orientation direction of
the long fibers are provided at substantially even distances, the second imaginary straight
lines adjacent to one another in the orientation direction of the long fibers are provided at
25 substantially even distances, and the distance between adjacent said first imaginary straight
lines is shorter than the distance between adjacent said second imaginary straight lines; and
the fiber-joining sections and the linear cut sections are arranged alternately in the

orientation direction of the long fibers.

[Claim 8] The cleaning sheet according to any one of claims 1 to 7, wherein a total area
30 of the plurality of long-fiber bundles is wider than a bottom surface area of a head of a

cleaning tool to which the cleaning sheet is to be attached.

[Claim 9] The cleaning sheet according to claim 8, wherein:
the orientation direction of the long fibers, the length direction of the substrate sheet,



"the fiber-joining sections in odd-nunbered | ong-fiber bundles, as
counted froma side 15 edge of the substrate sheet extending along a
length direction thereof, are provided odl a plurality of first

i mgi nary straight lines which are parallel to the direction

intersecting with the orientation direction of the long fibers,
wher eas t handd lsagthjdircetiangpidhehdad g therrlenping-taolroénrcedt With gnd artodrer; and

bundl es, as COWHEIﬁgle{ El%ﬂi:&l@gllne%l gseat?a(éﬂﬁﬂ; tHeNffeat WISthE %Iel%.g@gecg{)]l, éhe long-fiber

extending along t engt rection ereof, are prov

pl ural ity bndieseaistialsoran bidasyrizzesof the §ead gxitendengiiongthe lengiedisdction thereof.
the direction intersecting with the orientation direction of the |ong
fibers, the first imaginary straight |ines adjacent to one
another in the orientation direction of the long fibers are provided
at substantially even distances, the second imaginary straight |ines
adj acent to one another in the orientation direction of the |ong
fibers are provided at 25substantially even di stances, and the

di stance between adjacent said first inmaginary straight lines is
shorter than the distance between adjacent said second inmagi nary
straight lines; and the fiber-joining sections and the |inear
cut sections are arranged alternately in the orientation direction of
the long fibers. [Caim8]The cl eaning sheet according to any one of
claims 1 to 7, wherein a total area 30of the plurality of |ong-fiber
bundles is wider than a bottom surface area of a head of a cl eaning
tool to which the cleaning sheet is to be attached. 31 and a |length
direction of the head of the cleaning tool coincide with one another;
and when the cleaning sheet is attached to the head of the
cleaning tool, the long-fiber bundles exist also on side surfaces of
the head extending along the | ength direction thereof



