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 subdtantially 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 hEXCRIBOMENt 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 @upLtidkidon: @iEA}ﬂﬁk}gﬂﬁﬁ&es joined to the base sheet by

respective jorning sections and arranged side-by-side to one anot her.

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 difclyliead&islén of the fibers constituting each fiber bundle

and is formed as a straight line extending in a direction
intersectifpgbtM th the orientation direction of the fibers. This
structure limts the degree of freedom between the 20 base sheet and
the fisber bundltespresandtl imeekbgn irelatds fid iacdbaning sheepihaviegtehmultitnde of long fibers

trappi ng %ﬁgﬁ%&%} Edb@&ﬂﬁ;%@get&%?ﬁ%ng sheet. Further, the fiber

bundl es o eanin tent Literature 1 are arranged
si de- by-si de |ndependent fromone another. In such a structure, the
| ong fibers have no uncut sections between adjacent fiber bundles,
and t hus, Baglgreved Artl strength of the cleaning sheet is reduced.
Furt her, because there are no uncut long fibers, 25the volum nosity
of the Ior[lggo‘zi]bers 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 base 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 difficult 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 to2the 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- fioheed bayertiadly ewtitg fe snbsiratessheeti anisthe[ 1009 5ibet tnyehes well as uncut
cleani ng gt gle of Patent Literature 2, however, the long-fiber

| ayer is j0|neé'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 HBO&Ubstrate sheet and the | ong-fiber layer is limted, and

cl cani ng shoet" $OOSET G SEACE P PR X HOTRRR by EaBs R isjoined to
Pat ent5 Li tthe athstrete2shedPomly Til- B8&3{viniSey himes which dlmvfbnn@cbﬂxtpﬂdlﬁg‘]ip a direction
ani on t ne Megeab e R T b BYARN SReliBn it BB fubrr Thif iy Baket B grocdom
| ong- f i berbebwred|ths substraetshkétrantl able lopgtfiter jgienisngniedt; tand risis ajiffichlt to improve
al'so rel attl PR ARARREIhe MESIRE Bttt he overall strength of the
cl eaning sheet and the volum nosity of the long fibers are | ess prone

to deteriorate even when the long fibers are cut. 20[ 0008] The
inventi on [t es to a cleaning sheet including: a substrate sheet;

and aupluraliH%ﬁ&&%hgﬁﬂigﬁpﬁiﬁgﬂﬂﬁhﬁ%39fOVided on at |east one side

of the substrate she eac ong-fTbér bundl e bei ng nade by

aggregati ng | gt Lhersrer! gnped-ps3pybstantially one direction, the
| ong-fi ber bundl es being arranged side-by-side and joined to the

substrate _sheet. )
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
rclates 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



25Each | ong-fiber bundle is formed by joining the long fibers
together with a plurality of fiber-joining sections each extending
linearly in a direction intersecting witl3 the orientation direction
of the long fibers, and each | ong-fiber bundle is joined to the
substrate sheet by a plurality of sheet-joining sections. 3

secti ons. sectionsEach |inear cut section is formed in a regi on between
adj acent sheet-joining sections which are adjacent to one another in
the orientation direction of the long fibers, and each |ong-fi ber

bundl e i ncl udeg,GUineht BRI 2ciidl fgkfoﬁfl@d {roR ?egfi(grpﬁét%eérh thj fl%l%? ghé%gﬁg]ﬁlgtsections

by the linear 5cut_sections and al so I ncl udes uncut ,

have not beligh @ta adjipeent feons enqtheryinghe pRentptiore diredtion ofdbe ilanesfibas,i ad each
Descripti ) ' : ' ' | :
Viow of & TSR SNBSS oK fcrs which gre Iiadbck] et Raychuch o BY A tinear
10i nveht i ot sections pi glso 2nclygeg unguf Bbexs, which hgewingfl kagn\dubyin the vicinity of the
il ustratip@.A.fiebongction of the cleaning sheet illustrated in Fig.

1. [Fig. 3] Fig. 3(a) is a partial cross-sectional view of the

cl eaning sheet taken along line X1 -XI of Fig. 2, Fig. 3(b) is a

partial cross-sectional_ view of the cleaning sheet taken al ong 15li ne
X2- X2 of Mupf DescrpfipnmfPrawings i s a partial cross-sectional view of

t he cl eaning sheet taken along line Yl-Y1 of Fig. 2. [Fig. 4]

Fig. 4 is[eo@yrspective of the cleaning sheet illustrated in Fig. 1

after it has been o%eneql t hr ee-di nensi onal Il}l/.
[Fig. 1] Fig. 1 is a plan view of a cleaning sheet according to a first embodiment of the

10 invention.
[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 fourth embodiment
30 of the invention.
[Fig. 11] Fig. 11 is a plan view of a cleaning sheet according to a fifth 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. 5] Fig. 5is a perspective illustrating the cleaning sheet of

Fig. | attached to a 20cl eaning tool. [Fig. 6] Fig. 6 is a plan
view of a cleaning sheet according to a gecond enbodi ment of the

i nventi on. [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 DPescrpipmel Embedinents cl eani ng sheet according to a third

enbodi nent of the invention. [Fig. 9] Fig. 9 is an enlarged plan
view illugbpgd)ing a main section of the cleaning sheet illustrated in
Fig. 8. [Fig. 10] Fig. 10 is a plan view of a cleaning

sheet accor di nj§ prefeimed anbodimentafth cremiinBflatt dihthe prasenttinvemtion will bekdegeribed

11] Fig. 11.i5s plLan vi of eani ng sheet according to a fifth
enbodinenﬁx%¥NP%%rF%§%ﬁ ﬁ%ﬁg&lqO%{[Fig. 12] Fig. 12 is a schematic

diagramillustrating an overview of an enbodi nent of a process for
produci ng a cl eaning sheet of the invention. 4 Description of
Enbodifent[80]1d010] A preferred enbodi nent of a cl eaning sheet of

the present | nxenii @l bl rRS F95Y BEUBEh AL a' S BLSS ohBolhit is «
cleaning sheet including: a substrate sheet 2; and a plurality of long-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 arrangement 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. Each
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.



As illustrated in Figs. 1 to 3, the cleaning sheet | A of the first
enbodi ment is a cleaning sheet including: a substrate sheet 2; and a
plurality of long-fiber bundles 3 providéd on both sides of the
substrate sheet 2, each |ong-fiber bundle 3 being made by aggregating
|l ong fibers 31 oriented in substantially one direction, the

| ong-fi ber[0BlHdI es 3 belng arranged 10 si de-by-side and joined to

t he substrate bundl es

he t.the | on e a
arranged in t ﬁ‘r‘ﬁéfa H’e%lg)n b@ﬂ?@%ﬁé@ g?et% %éssr %@é?ge iﬁ"ee‘?ﬂgﬁ} of the
and t her efsab@ratdklget 2listf@eiradh} YO ichd ts60 ahg s@dahs vdéthodf thb eubithisd E}edeez is

sheet 2 on i he ] ong-fi ber .bundl es hay en.arra d,
e ngamormregoin s B oA anucl B e heralk of iamen e e SubSirate
| ong- f3 bershb¢tiserr@nial Suehnia thy ldngihndingtibhef t}@rmbét'rabeﬁlseeal cbi@RIch&Vith the

with a pluralj f 15 f I |ons 32_ea tendi n
ot § Hritnletitn Qirestin qhbe stk At Alisaa i Bl L1 AE BReBfgirection
of the | ong the hewpsfitkls 3Eaeb the l@gﬂi tiedction vl tee Subistajedhb@® téintile with the Y

bstrate sheet 2 | heet t ch
Shoot - o gL P 8 e et aaP Ao BE O R GINEEPt Pbibegpne fibers
one of t helfanb&hc Waith directRacifititd sibsizate Haeh? keingrdt mbmrthbu:ruifeeuan hae figure.

been cut | uralit i near cut tions 24, each |jnear cut

20 el | orlh 55 Feitiee fskhbes PH BoRLFORTEIREER Gupsean cch e of dimgrete
sections Zheet2byalic@Goitling Rchtye ANot her in the orientation direction

of the long fibers 31. Each long-fiber bundle 3 includes cut fibers

311 which are |l ong fibers 31 that have been cut by the |linear cut
-sections d al so includes uncut fibers 312, which have not been

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

cl eani ng sheetGédiraify, tR€lohs FidbrseITORE] E0MRtitued he 18R:-HBSCHUNARAS lafb oriented in a
detail . The cle ni.ng sheet preferablydggf two tQ thirty

| ong-f i berdlrsatm leg)vlz; rmaé?r thegefopistpridREng Predystiqybst r at e sheet

2, thg pr esentH&bﬁamerw:pséaﬁeh 4 1638 fibed 311 RO@ribhtb@lin M&hﬁ&uﬁowaﬁ&uon
are arranged side-by-side _and joined to the substrate sheet.

first enbG@FTEAL Nty Ragxclusle INFARESH vHisre Hifanedatpnodirggion ofj sagge "o the long
the subst e ﬁhmﬁaté’s fromtthé bﬁeﬂtmﬁr ditdefbn bRl rest d@we Ilaejom}ow t‘ﬁ@%r@‘ﬁbers

only one S|de t her eof Qw, . a cl eani ng, sheet ving four
| ong- f i be15WR&E @@n@factaeflgga’rafecrleﬁl%&fﬁhf‘shoag 1bgis %lheidsi%gfthate 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 §0015The | ength of the substrate sheet 2 is preferably 10 cm

to 60 cm and the wdth of the substrate sheet 2 is preferabg% cm
to 40%%m I n thellesteaed HyFighekbind A igfthe pleagipg sheck fadithe first eppadiment, each

substrate Ior%—ﬁﬁlﬁe&unalé $ 1§rf61<'f’rﬂﬂel9y ﬁﬂﬁlhgttﬂéﬁn&hﬁxdé %@%ﬁg @b Cl %et%r w1th a
t he substrate sheet 2 coincides wth the orientation direction of

| ong fi bePturgiity g5 fiher-jRiningt sastipps Fi2g extendingligarlgninaty giedione €Ki éﬁectlon)
of the | Oraahs.%&ﬁl fo aé &{e@ltahhﬁ dneagslhofitheqeﬁg ﬁaelefmt h%é ll’&%tﬁ@éreouﬁh%e; is a

2 coincide w direction in the ur e; direction
ort hogona|bup@ietq£é“lb@m ©nbadispesediondbe |sel?ﬁhe e sheet 2@9@@&&6@@951%@1&5 Ha the

Wi dt ihsdi r @G0 BirQlioh RE 1B Biftsirak ’hedieety alr&ﬁioﬂ? hAle 15%&1%55&?0?( uncuyt, ﬁbers 312
direction in the figure. 10In the_ cleaning sheet 1A, four |ong-fibe

bundl es 3 that éred@rsq@eeféélqes theefienfatinn Grectipg of tisslonafiberstdefY dirgspion) and that
sheet - j oi RLNIn§EEIhAR® 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 long 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



[ 0014] Generally, the long fibers 31 that constitute the

| ong-fiber bundle 3 are oriented in a direction in which the materi al
therefor is carried during production. 1%Herein, the expression "the
|l ong fibers 31 are oriented in substantially one direction" does not

intend to exclude instances where the orientation direction of sonme
of the | orlynfliep@rase dispefedioatbeth sidesmlithesubsiratashedt drsueh thet thiedength dir¢ntion of

t of t
error. cria Lngoe gl Moy ORe &b Bfef, #hedil o MORBHGAE A GRY direction)
i |1ustrat &dlrihnr Hsglélustlatqhdn Fig.i h mhféiecﬂl@@mgw@heghéét of fheofirst leenboidingent, four
enbodi mantlox};lf ﬁﬁa ﬂu@ﬂ%ergsa?g%sp e%y' siq ﬁgﬂc%?rﬁl%o%lﬁlﬂoe?goﬁ b@ direction) to the

mul titude ong oget ervmt _ f y O
fi ber-j oi ririegtasien direetipn3st thﬁﬂcamdﬁ'lbvgs Bl-néas liny therwidthddlirention o tiiosubstrate sheet

di r ect : ; : . b
0o Lo S 0RRL b P L Sk, g
t he subst rsaees 2s Heelengthgpaach leggtfiver bppde Btie sarstimtialy theesalr@Easltbm tﬂngth of the
di rection sﬁgst%ihgsl%gpft:fnﬁttﬁe %J?&“tﬁtof aélflg%—rfﬁ%} bfdie 3N sh@st&c?fﬁﬂgﬁfedsaﬁfe as the

uncut fibers t” are arrang orirentation 1 on

the | ong flensstle §113Df (the ﬁbcl&l@!nmgl)?ecalnd Fhdaschibadebelow. biete, hawebsr, thahaarcases
cut sgf ol

arr anged a ﬁ%ﬂ[ h@ﬁ% {)%1%30' ercg%ﬁ%?ir S@ !I:e%‘rf]")(o p ﬁ?%n&hﬁ{gn t1‘11%}ber Ogér%l ection (X
di r ect i on)dirgpitor)) &b Hedbripptatien dietteon ¢icheiong fHect 3 bars ceznecp@i or otherwwe linked

| | ustrat k . |.ar .

soun on- 1 7 irts Aieuttto SAGRMIIR LA NIPHPECE Shel HiARE AR, B, then oo wicth
di recti on)of cach longiber h‘amiloéoapﬁﬁmdl 3s.a leBgthuhretivesn Bfoapmntd; &b oévhich being
both si d6§?&% dt!l]: S&lﬁs ml‘c{]@tﬁllt {%ﬁﬁ‘:& % S(il‘l (% hﬁ%w%&? lhgeﬁl%P S?ﬁ%ﬁgbh%e&hbed

each | ong- es € |rec I on
subst¥at e fsﬂﬂmfoelm()\lfomed@cﬂnaomt)to oRg ancbtk_wr in glee grifogenal aliredtiom(>Fdigection) to the

in the cl %ﬁ@hﬂgoé Qﬁl%(:%(l)ﬁa‘ gft tehﬁ)n fiﬁérs eﬂbodhl;@ r;5\;1(:1thf 8?" Lﬁ)rlg]ilé-glﬁg'z kundle 3

bundl es 3 are di spose I n tThe ort hogona |re
directi on)deteunnhé as Bbovd Ernraﬁerabty bllcmetot 150emof Ashﬁustmtﬂgl ihilbgrk in the cleaning

eavi na sUBz B il SR oL ARl B O T BAERR Ttt WARLof the four

subst r at e leigeiberdhundles 3, emdtthe aféglelaschf thengybftrdte rsh«tﬂur?dlce:atedlcmtward widthwise

subst nt| I t fot “
the vadt hCrtselfn-FATT Runt e 9 s s Gyl Bl e Her s «laps
t he | engt B20)1Heconke se¢tepnisithatrarg osedi tagittgee theateadin gisheelr tolrebead etfaueleaning tool
Not e, ho where the fiber-joining sections 32

adj acent “?%&érﬁ%édgﬁtgf 2l fﬁﬁﬁ&%ﬁl&‘grt hogonal direction (X direction) to
the orientation dlrectlon of the long fibers 31 are connected or

ot herw se Ilnked and it is difficult to determne the length (11) of
each fibef? ?lgl]nl ng section 32, then the width of each |ong-fiber

bundle 3 is de[f ﬂ'g)gf ]tong?ﬂtelt% :ﬁe Cen tntlgy\%afcg%rg%t glPereou%H%ecgl rt#%rablyl 000

bei ng | ocat ed ance
| i nea@s cuto S:'é)dl&Ooptec@é, dndemore lpmferaliljr S,L(Dﬂt) hter 4G,00@vpicdesC atredermnhpaieenf the

to one angther h | X.direc
orientati glﬁ?er(ﬁo%nel% %ec():ﬁmg? Etoﬁg)% lde(ﬁ? er s ngomh?]ﬁwg% &%papé?\g capabilities.
| ong-fi ber bundle 3 determ ned as above is preferably 1 cmto 15 cm

As illustrated in Fig. 1, in the cleaning sheet |A the width of the
substratel@Héét 2 is larger than the total width of the four

: 822& lebglrjt \l/)v;r le S%ﬁs ﬁg\%ggltc%gst{tg I Otri'le long—%' Qe bsulxjigl'S grte%se e%orm 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



20 (X-direction-wi se) of the long-fiber bundles 3 (which are referred
to hereinafter as "flaps 22") becone sections that are used to attach
the cleaning sheet to a head of a cleanirfng tool (described in detail
further below). [0017] The nunber of long fibers 31
constituting each long-fiber bundle 3 is preferably 1,000 25to0 50, 000

pi eces, anwhite(sechprsefrangeidrylight Bi6) mey 8O p&ddopthedeasg fipas 3t @noidee tfar exafple,

the fi ber'tbci)r'nn}or\]rgthsee(:t tdhe st andpoi nt

on.32 on one,side.thereof .fr
of dustt ogBPieaC aRTRbH R pae S B iR BERE ot AR 5]
constituting the long-fiber bundle 3 are used in the formof a fiber
aggregat e %)tow). It is preferable to sufficiently open the fiber

aggregate [PPBl) with a known 30 opening device beforehand. Wiile the

t hi ckness of the Long fibers .31 is ng articyl arl ritical, the

hi ckness s oG EPREPPINE SR o tos Rttt HisongeBitbisil 3 shi Groypot for
dt ex, 5 rorvining thedonipabeat bufdledsurthaguithtiate dheappi NBadhafiledsijbintrigesecaog 32 is
preventing. scrat ches.on the surface of .an.object-being-.cl eaned, It |.s

D S0 pr ef dAb Y Ereg 8ton gl pP e i fekiEinghe pisghiGe SRR LAl datohmed
t he dust thyaepi-figingapalinkifibess3 Ic amsidudttatddiarFigam o g ethe ﬁ%bﬁfhirgﬁfgb@tﬁns 32
ot her than whi.t e uch..as orange or |ight,.blue be yse or. .
The'l ong Arodiieg ity uR S oot gimbrisil o8 Siedlon i fug SHientation
appear ancelirgettbrv bf thei Johg fibefs anyi.es,0inl thatwidethédectiod f%he Fhkstrate sheet 2. The
fiber-joinin ectio 32.are for. formng the | ong-fiber bundle_ 3 and

b okt Qe FiEh salR S RiotiBe g ionen bt flyetiad B Pl o SipsebRaGs Snady 150
2. Each finfar - [Thé miidgy weof ieash 8Rerkisininy seedob B2 heaillubtugedin Big. W ishpréferably
hot - nel t ?Pg{uesivel,& and in the cleaning sheet 1A, it is formed by
heat - f usi Mg TAE 'S8 ™ i bers 31. As illustrated in Figs. 1 to 3, the
fiber-joining sections 32 are forned extending linearly in the

orthogonal direction (X direction) to the orientation direction of
the long fl?®&s 31, i.e., in the width direction of the substrate

SSRGS SRS MY SRR T L R -
each ifsi bekh¢e®2Nadii0ars Esrbricdrbydat-A8ionl drust Ah&dntl adiie@ive;lin thé cleaning sheet 1A,
preferabl ¥he?f gren%rgn%dlgy nﬁ%at-&i(l)sgnzgolthe long fibers 31 to the substrate sheet 2. Each
sheet-joining section 21 is provided so as to overlap a portion of one of the fiber-joining
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 provided
20 per fiber-joining section 32. As illustrated in Figs. 1 to 3, each sheet-joining 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



The sheet-joining sections 21 are for joining the |ong-fiber bundles
3 to the substrate 15 sheet 2, and are formed by heat-fusion or with
a hot-nelt adhesive; in the cleaning shedét 1A, they are forned 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 thedlim@y -j oi ni ng 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 ded ZQopgr fiber-joining section 32. As illustrated in Figs. 1
to 3, each sheet-joining section 21 is fornmed on the fiber-joining
section 32, anid theictelrang kleeshi Agths hereg-fillek bundlles diangjogiedto dfe subgirate sheet 2 by

sheet -j oi nj i is_ fQr I [ riantatien

di'roct) on Bf SPRESPERE Fdubs ') Whls<, erifh (BRls' dighP o RIE LN, of he
secti ohs ZibepjouingestconsaldZ.eas alustrhichem- Figi Bi(a)gamske€ig. ol{cB2 Alr sites where the
| ocat ed at : I al: { Ll i (o] - :
orientati ()Srl%g‘ﬂ%}@é?{g %e%hé%s %E%@ggﬁgﬁﬁﬁb@@eﬁl&f %gél réac{i]?%ﬂ§{nlnagss‘jtcﬁgns 32
t wo sheet -gdpicentrig anecnbtiwes i1 theporeniatied dureciorf phHehe-lpog fibery Helf donactl), the
adj acent t c 1 N~f ] - -0 N} cti I i I

i r oot on gre P Flskbe's 3oy j8inR0d RSP BocchD Bhd SR SMe from dhe
sheet - j oi subgirasesiteeod Bllludastdad husgrHbpd The ftegjoitiingissctomef3@radjoind to the
30 0 0 i h i.entati di ti,on the. | ong. fi 1.(Y
i r ocld on?‘gb%?ge ety Bhiy; a‘tej’é’ﬁ[?@ﬁeg@‘-gi%oiﬂg‘? ﬁ%é%f'é‘?ﬁn ns%ff’nggils Vb the
i 'l ustr at dibei-joifing sections 82 ps Blustratbd yn Bigh3 (emand il e mest of thetpoeiaiséahemghere
sheet 1A, . ' I t wee - 401 Bk Q. [ dj,acent

o one  andt 5 o5 DR Soost £ SRBEEh 1, PoPIcRER SR0RPS s YRR ber
di rect i on)undlepBefremabjomed onthe subBragOchea? ahd@x2]ong-fiber bnndlee 3 are separate

cl eani ng I -fiber bundles 3 are joined to the
substrate s%g{eesﬁb%ﬁla%e#g shieet-j oi ning sections 21 whose length (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
sheetly oi iP¥Flsections 21 are not provided in areas between the

fiber-joiningsecti.ons,. 32, adjacent t.o e anot h in.t orJd.entation_.
i rect s on of “eRER 6N PREIRE EEE Blndifh SFs B PR b byt PR Plgions
3 are not 24oi Asch tesult, lvacls ldngtfitat dusdie St in2ludedcw rfthessepHr ahieh far® hanghfibers 31
substrat e sheet as i, lustrated.in Fig.,.3 .. The fiber-jainin .
secti ons S5 dce Sy o HE b it 20kl asq Mnidep Shad B F12, avhicn
wher e t he hateatt painneumginsthet vicniie? bfaue vppesitehmds iolfehic jineari ang sections 24, as
sections s, Ll.Luystrat in Fi 3(¢ nd inn the rest, of the
port1Ghe Bt ndTE T °The UhribBoediant mal Dlaia oS sligblie sk R s to
fiber-j oi nihesg weot fibas B2) thd heeak drgrvéanbthe Hbongbiamg3satien 8l ddjdcomdto one
to the substrate sheet. and .t he. | ong-.fi ber ndl.es re.separat
from ¢ ho dntieer i R RliefaBi glpSinopPind B RRESHTT 02 FisEaSORG Bl berome
bundl es 3 shasatbeerd thatodyyfiberflundkl 3 tyn rtaih it dandled stase C tHrefembld twhIo dorty
bundl e .3, i ncl ud

[ ong 11 bergoartof RetioREss AaRRgE: PRyobkEDe tHngle £if tudprelf £E9HRE Rhpet 14
al so 25ncl sixesr seventlinbarban Se@ib2is Mhdre prdvddel peatlohgdibechiindie A. t Eech linear cut
viciniti essec?ifontzqels RiRa iI'Itl a rggqgﬁ bfc:%%ve(tarp gdjlcui:errll Ree —]%Enilslge (s:écitiglrilss 212§ﬁd P which are
adjacent to one another in the orientation direction of the long fibers 31 (Y direction).
Further, in the cleaning sheet 1A, 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



20 illustrated in Fig. 2. The uncut fibers are not joined to the
substrate sheet, and thanks to these uncut fibers 312, the areas

bet ween the fiber-joining sections 32 adj%cent to one another in the
orientation direction of the long fibers 31 (Y direction) do not

becone separate, and the |long-fiber bundle 3 can retain its bundl ed
state. Prefeeticaisl3], 21 wdjacentftoonyg ahpthemin thetrisetetiom dise@ipn af dhep lomgifibeds 31 (Y

I f i t . S .
Ceven 1 e clioP 838 ity dRaPloTaSHEnG GRMdaRior oy oG jotifs Sotion
Each |ineai2 from thestandpoigtofi fgnﬁmgrtbd upeut fihegyd IGhinbibe Werenfieajtaodies 3. More
sheet - ] ol n4,0g 554 tﬂé‘ﬁeﬁh ql;p%f?éacqun%& ese%quT%ntln i %pﬁo%}ﬁ FRfecddh (x

the orientation directi t he ongfl ers Ydir
Furt hey, idirecﬁ@l)dbéhmpngltst&medlr@non ofiheslobg tﬁbatse3]s heptefezably 3cmm toy140 mm,

the |inear,

| ong-fi ber %ﬁéﬁ)é?%@)bpﬁave &en cutﬁg%qfl%gaﬁé B Jé?en%is?mﬁﬁh%é?gfb‘ éEP § lﬁngt h of
Fig. 1, tHbelingigeht segtiof 2emehbitintedy tlhusansestthoken@h of shephtef-goialngysection 32.
| onger than the width w2 of the sheet-joining section 21 fromthe
standpoint of formng the cut fibers 311 by reliably performng

cutting irobsg region between adjacent sheet-joining 9 sections 21,

21 adjacent to one another in the orientation direction of the | ong
fibers 31 (Y dhs dbtsiratedl in &igd. 1 sng Qeﬁeﬂlab:ﬂqanﬁrgmmtt 1cA,dhe fiharjoaring bations 32
the I enpgth of th |n| 40 t. he st andpoint. of.
Form i1t fed Inlindey Byt SRGeiA 1 R Rrg SpnfifTe S SRR PR i e
speci f i caldrthpgoriad direcngmr(X]sﬂrecoﬁom)aohhd ommmamomdnesemt obthe 2ahg fitverd $veas to form
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5 directi,on t r|etat|o dlrect
The Tong. 11 BarE, P eyt CilaRiy 19 Srd UiGdly S LT AIRARS)) Pheebry,
mmto 70 rth&relalcft’evct toafortyrstradght PpnessHnlt 1mtheanemgt1mhdeectmﬂ\ of tthnelong fipets 31; in

of the |i u he |

of he |1 TBRtro Gl RESHL o o R BURILELHGH IRRLE. ARubf S0 yring
2, inlxhe shé@dm itige ﬁlbmgbmilmg, settiensfi2bemd-thelinean gusecti ozt 82 arrdfigedrdternately
the |inear. ns,_ 24 i h und .

arr angeq. 47 A oS A tirefon O it Sl tters 1 B (hedHony Bilh By Hiep om0 2
ori ent at i dihedidisote @ld bétwiche ddgmgntf sﬂnmglst koeaafslﬂoadljamamt dopbner ahothyr @i the
conti nuous_str L1 ext en No ! d| Ctl

Pr ef er abl yO}'lG{lTﬁl? ?g%érre%n n of ‘?h onIgt r 1 @l%nl]%cts 03 A1) i Sp t{aglé' the same in all
ori ent at i eactibins eg iliwstraief i lﬁg Iloamy:l ﬁlmﬁembaﬁ mm to 80 pnms ertedhﬂahe digtance
sheet, 1A, here are thirt & t.her

ol earithg’ 2% el Sasbieh IRy i Bb 3 ber P EE Firbns S4AHARG o Al in he
cut secti msntﬁﬂomdeecmonaxﬁgmdoag fibern @l €Y ydientidgr)e ori entation direction

of the long fibers 31 (Y direction), as illustrated in Figs. 1 and 2.
The di stance d2 between adjacent straight lines SL1 adjacent to one

anot her impgteg orientation direction of the long fibers 31 (Y

directi on) Is"substantially the sane in all sections as illustrated
in Fig. 1, andHesfitjes daérgt}abﬂ‘ Meiunfrh:é:rmlﬁﬁl 1 1 dlod- ﬁbéﬁlﬁhdtef&m(brsﬂeﬁabc:}% to 150
20d2 is a val ue rrea | ber-joinin ti
20 acent URGHEHBREAE A0 el Bt bR gopL PP 45 GebRAg crighifities. The
fiberxs 31 fib¥r Iihgtfh&ifltlﬁn‘l&ut fbep20] is the lengihefrdrh gy fibeerjginihgodectidre3 T the tip ends
fibers 311 n the é -fiber bundle 3 is preferably 5 to 150 mm nore
pr ef er abl YE ity lppg from the standpoi nt of dust trapping
capabilities. The

[0027]

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 pomts, 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



25fi ber length 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 by the cut fibers 311

consisting of the long fibers 31, the nultitude of cut fibers 311

rise up fromthe substrate sheet 2, with the sheet-joining sections
30 21 and nliwealify dfesphpatahifibgr baltst3doms aaanrmiamjaqudh@ttbas @s pbistratsd in Fig.
and becomgy G‘aﬂg‘%ﬂ&%%e}“%%ﬂfb 94‘?@%%9&5(1 with &1‘3%8@%99% \ ibgfs: 31‘5%%at are
to the thrée-dinensional opening, a plural er|c

bal | s 34 dpeatémntbel vivsnities efshe pppifsite lhadscafithe iln@ar@tsﬂtlmaclﬂwwgextend linearly
ent angl ed e} st i

Fig. 4 In ﬂg—:l %g n{l}ﬁ'&% Bn oq tﬂé %g?]sﬁl%?é Bﬁ)& acﬁg&/e'c%n%rﬂ;sph/gol&?%g{a&ﬁcaﬂy, as
fiber Dal liHugmtelia lﬁgr‘b.rtg@dleamna Smeagéeha@dhqaam‘qseﬁw shegt 3, lahd gtplaekty ofifiber
Fig. 4, a S e t e .

the unut Tbare s PBRCHARY) e holide SAIPE KA Mbb' AROHIEK b joining
opposi t e endornoB2tthat Extaedy linearlysaong dhe dxéctaomd (Bxdiegetion) frdenséofingl withy the
the | engt i sheget. i rectjo

speci {1 calriiriagh @l (e aRL HEAL3 1" A lalodiy BE B ORL MG et 1
t he subst rfatts gowhebfiba, badls 34 acash uowlhavylgca%wfabﬁberlimlls §4 3drapgedoadotg the length

S desld) f tdql%ct?cﬂpéﬁ ﬁgts%?afehesgl?gtgx(ﬁfgg eJt ogﬁ I’ang @Herzﬁl}oaggtﬁgﬁ%alls f34 are %o%ned

fiber-joining section irec
di r ect i on)oni the enbsératei shgetvid inhthe Nédtbrdlwntl@n th@rﬁOﬂ (Ketbrteptmfn)of Thié&bemotrajls 34 are

fibers 31601’|%Fd tg At %tg Lfde! el 9 b theNEheBl- ﬂ‘gféggsbétﬁqlgt %i AviiaR &2 \QEIOVided

of fi ber row havi ng’ sever a 4 arrang
al ong the dvedgtphng l.’b@ fﬂlere@mngrsectiorlsrﬁé adoshichtaee bingen tike ¢ientation dlrection of

di rection) v f r

subst 1 at o i 83 GRAES Py Riah, | rREEIE e 1A Fad B FEEY LG 517 etween
fi berl¥bal IadJannta{O*GSpf)fbmfdJaﬂS)M he substrate sheet 2 by the

sheet-joining sections 21 which are provided overl appi ng the
fiber-joining sections 32 and which are long in the orientation
directionygfogyhe long fibers 31 (Y direction). The cleaning sheet 1A
has the uncut "fibers 312 between 15adjacent rows of fiber balls 34

[ 0028] NeX¢xt, thhenateriady foalferniing tHeoslearmgg sheet tA edithafrss haboditdnovill be
the fi rstfd%rrct%l%gdrrent wi || be described. Fibrous sheets such as

nonwoven BT 1°¢S used for conventional cl eaning sheets may be 20

used for the ﬁ]bxsfus slicetssduele tis Qonvmwenfdhrmugbledqunmmnncﬁrmbcﬁemngsheets may be

spun _%5.0 nd e? IRY %Qbsftx)aper Lede 2 Wh ag}ly o%)oﬁe ] a cg le)e sI G ngm%qg':g nonwoven

di recti on direero are par pre
sheet eas ifalgnospwhmh ard Dexible mdretlangth @ireettono(y émtotlbe) rag% pﬁmaﬂm@ preferable to

Furt her, r V. et
paper, or ?%%%ﬁd&@?ﬁé@ r?ggg{ ?é)‘r{ﬂ)gr?n%%@? %o%qo@r c()afeclm ol%|e(l:t- %g (zlggrteﬂ IFurther other
mat eri al fonwbwemfabiges, hettegldbsets offlenss syatiieti2 .paﬁ&[ 00@Mposite materials made thereof

may be used as the material for forming the substrate sheet 2.

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



The long fibers 31 nay be nade using such materials as heat-fusible
synthetic fibers, conjugate fibers, or crinped fibers produced by
heat-treating the above. The long fibersi3l may be provided wth dust
adsorbents and/or may undergo such treatnents as oil-solution

i mpregnation, anti-static treatnment, electrical-charging treatnent,
and hydr opindithe shegt-Riting sachiens 21 disouzbdwstsfasipn. [ 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
the fiber-jposning sections 32 11 and the sheet-joining sections 21

t hrough heat fusion. [0031] The actions and effects of the
above- descr i bethe laconisngnd hedterts| &f dlie tahevd-desstibahivbeinmgntheef ltAeof the first
pr esent invqption

en in use, wWl|.be. described, bel.ow., 5As
P P oot r at cftiify o AR kot eniite, wadEin B AR YRS R ot e
is used on a cAsdhishgtetonlFig 3,ith¢ cleasing sheeid A df dhred fiest leavbdiened? is used on a
connected to the head,4 W t.h substrat.e sheet i tilized.
Lo at t ach Seariodf A heset et P ST HRYE /2 Cinctiedit Wi Bid 4 Vit e
tool 4 il |substrant shetei hbdthgutibzddrio htiabhsthacladdg dicet bAwhthethehdhdl.cl eani ng
sheet 1A of t nesent I|.ent..can he_ attached d a.rod-11ke
nandl e 42 connid SEFEE oA AlsRRH 4 £ 3B 4318 pichifs lefiing shect
at t achnmentl 4 of tlecrefdno embodiment amebe aftadhbé, dvelaal retitlikes harelit 4D goh@ectedsto the
vi ewed, frqm ve. Normal.l.y. e ¢l eani t.ool.4 js.used to.perform .
ol canithg. Byed 4D Rk ERenitin 47 FReRReReh Priars PR Enhfa B e a1 i
W dt h di r eettarggular] a5 oiched frnomdshoveheNotealhy, e di¢annty ool of ig ased to perform
cleaning tool.4.is in the width directi.Q f th ead 41 0032] 15In
Che- ol eanicrgnisiduimaving Wi, Gk i s dis A 4193 e i, { i Seher
f our | ong-worbe theeleahimsdiBection o thercldahaug todiel b dd thenwvidtr disctdomotihe dbad 41.
the head 41 of the cleaning tool 4 to which the cleaning sheet 1 Ais
to be attached. In the cleaning sheet | A of the first enbodi nent, the
orientatigpoghrection of the long fibers 31 (Y direction), the |length

direction of the substrate sheet 2, and the length direction of the
head 1 of thdnahealehnifag thedt 14 @fcthe dird emblotiinent, 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.



20 one another, and the cleaning sheet |Ais attached to the
attachnent surface (bottom surface) of the head 41 by matching the
central point of the substrate sheet 2 wizh the central point of the
head 41. Then, the flaps 22, 22 of the substrate sheet 2 are fol ded
back toward the upper surface of the head 41. In doing so, the
cleaning dAE&] | A is attached such that the |ong- frber bundles 3

exi st also on de surf 41a .0 e head 41. exten alon

CAneth . 39 a rBleR s i He a4 oS plbias fo i Tt uRBP 1AL she firs
are then phesdadernitthd ba u@édeoaﬂdldayhrLgf srfdh@)glshleememepplﬁg}iWE}@(ﬂeﬁl-%red rooms,
provi ded |n t he head 41, .each havin lits in a radial pattern. In

this way, BHF RREIPH LHIEY PWRIR0EE £ xed to the head 41 of the
cl eanimng tool As iiNgireted WaFidst 1iatd 2 i eeaditmmitgOsHeor MA tdTahs GBS tefrdbBiment, the
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fibers 31ahd theesiutetigef rslbsef zau.mlhﬁ;s J&neuhto@&heeiremﬁ%ré hﬁusl\/:slélbdifate from one
substantially in

dlrectlon of .the, substr is orien

cl eanithg APPRERTBRAWSFR @ C%‘Fe@?ﬁr rh%m’t“&ofle"t&ons §122d3[20’6‘3‘3v} e reglongpther tﬁan those
attached tportidihe okedappiy With thecdhe@rjoiigng @oliork, 214 bid tHeddrehe SGt@etibeAundles
of the first enbodi nen

be used for cle such as swe
( moppi ng) Wﬁd’QﬁrqurB’S‘Fé&yrt ﬁ]%eeti%n’f’ﬁé‘e%t%%‘?é%i}qﬁ%ged?&PH%r3‘ Wélgeﬁi‘%ﬁd& the
tool s. 5Aslejlek Uﬂ’tﬁ@ﬁsﬂl binthei 1g8g fibeansi HhidhnedREtgd EaNiong- fﬂzlereetmdlés Qfls not
the first engﬁg? h t he, fi ber- ig'g? sections 32 for f ?
| ong- fi beMBifdMe e35 S?té‘”&r“%ﬁ/?e'&g ‘o ERENT BePERRR 3eAShk ee HIHP%G"“O“S
secti@ns 21, 2RRni FuRithgdittheppRGapatiBtiesufmid @8anind shebhEA SiBFI6ake
sheet 2. Further as |IIustrated In Fig. 3(b), in the present
cl eani ng sheet 1A the | ong-fiber bundles 3 and the substrate sheet 2
are not ji@ toget her-and are thus separate fromone 10
anot her - bet ween adj acent fiber-joining sections 32, 32 in wde

regions ot her Hyp@Br, b AHRHRRA A Piss. Q\ak 22 e agaﬂr\mg hdeh EASITERS fiisOkeMibBiment
sections 21, ande}herefore H% on -fiber. bundles 3
hichrage

rest r ai nedabyneyteliRansél 2 § §%‘&% figfis Dl thap heypp st g%‘%ji g‘ﬁ'sby fhe linear cut

ot her wor dsstichhe4degheendlt fivepea@ma?fljoihbetd ﬂﬁgsufbstbﬁé %hé’el 2Wah@ hanks to these
constltute t he_l ong-fi ber bﬁgdles |s not limted by th

sheet] oi MNFRY T3 1anthedeng-fiberdging W&rﬁeehl%'f@&%rﬂtatghe%r? epificglly, the

sections %ﬁl?ehcalzﬁberalﬂﬁilstﬂuﬁmﬁﬁ@ a?durnﬁ dat R FRER Fﬂ)]lﬁﬁ@%@éﬂdnt 328y Qhrebld@nensional
cl eani ng sheet 1A i npr.oved rther, as illustrated in

Figs. 1 aRBeming e lusratg kg hﬂee@ @Acempkerréy indcaendentu 4 Reneaied with one

uncut fi bapshél2 Thekireh, fkaveRNidstich BRI 184 cldamihg have l'mhn@ﬁ%w&ﬁ&ln%ﬁty of
the |inear, cut %ectrons 24. The uncut fibers are not ] |ned to

subst r at e THeag I1bers 3 qre lesswone ¢ deieriqrate syer when theilppg Gbeyg pre quﬁéy the linear

| ong-Afsi begubiensds 23, C%u§ ehdif tl‘zfp’ﬁlr@ﬁagﬂﬁﬂtl@stcﬁh%e kMysgigpeci fically,
t he spherical fiber balls 34 formed around each fiber-joining section

32 by three-dinmensional opening as illustrated in Fig. 4 are not
conpl et el (hgyependent but are connected with one another. Therefore,
t he overa ? rength of the cleaning sheet 1A and the volum nosity of

the long fi berﬁrtﬁér aﬁ[sellitﬁﬁae@rﬂnﬁgtso 1dgh&rd ofpati %Iéﬁﬁ‘inph%ett ha lenge first
fibers are cut by t | 1 near 25cut” sections 24.

t rappi ng @@bg@ﬁme;nfﬂeégh shaet-frining Fectiinghl i madslong in the orientation d1rect10n of the
long fibers 31 (Y direction). Such a structure prevents the long fibers 31 from getting

30 tangled and thus improves the dirt trapping capabilities of the cleaning sheet 1A.

[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



Further, as illustrated in Figs. 1 and 2, in the cleaning sheet |IA of
the first enbodi nent, each sheet-joining section 21 is made long in

the orientation direction of the long fibers 31 (Y direction). Such a
structure prevents the long fibers 31 fromgetting 30tangl ed and t hus

i nproves the dirt trapping capabilities of the cleaning sheet 1A

[ 0036] beefroutf hedlusirated hEFigl Bapi nthesélos tHeAsubsEtratdnshefet 2 $¢ flexible in the length

enbodi nent,. the trat et cut . ne t 0 ]
Sh ot | b disebiShy PURCEAYS, STARS e pRafiy shoe ACHhfe s SWdESHod)S which

been cut, has tekh ust raad:cfrdmlgty l%ag.eaalasa)confﬁhar tof meesurfahe,ttcsbbsteamde thine dirther
2|steX|bIei glet hdiinrﬁﬁi‘ n(Ydlrectlon) Thus, the

cl eani ng S}Wé’g{vn?gﬁ\ e?ufq HPRing %%t e sheet 2, which has been cut
accordi ngly, can easily conformto the surface-to-be-cleaned, thus

further nBrow ng the effect of trapping dirt, etc. 5[0037]
Furt hér norlB93%in the cl eani ng sheet | A of the flrst enbodi nent, the

total area of four | ber Qund r .tha he

surface area ur&ﬁ’ém(l’fgaﬁl 'fanfl}geawteiﬁrgt c’r@h? %iﬁﬁt elpebtogn{)\f‘ﬂq &‘ ated Of the
cl eani ng ghedbng- ﬁbéﬂ)lﬁlﬂl@g i@ tati dea hieh, thaboﬂtdﬂluﬁﬁficﬁtaeéh Oﬂ’tlrﬁgh@d 451 of the cIeanmg
Ther ef or e, ni n he LA is attac 0.t

Che. ol oaniof) & Qo ey SE 1A' i e B1esS8 S il g $iefberetore,
si de surf adea thé O]&@mhgehéeeﬂglib acthchedtth Qine h)éadtéheoﬂtﬁadleﬂﬂmg'fﬁkhl% thk Tohg-fiber
and dyst that. have.bujlt u ers of can

rappi e PRBUET g dssipshe S RSt aide e drdly Skt S Bo g1« oThus
a second eclifpaet dwsnthadhadelt@ilpup aedirnérd vefbore Btcowednl alichciegped kefctivetyh
reference to Figs. 6 and 7. 15As for the cleaning sheet 1B of the
second enbodi nent, only the differences fromthe cl eaning sheet |A of

the first dinment will be described below. Mitters that are not
parti cul ar[ escribed are the sane as in the cleaning sheet 1A of

the first enbogixiendlcaniiitsicbeaddestind Ptd 2oond @nbddiGest cTané p@se aslentidh will
of the fi rbgtdesen%oglwn%refe?glce A 1gs%p£ O_PI‘I ate thereto. 20[0039]

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 1 A, the length of
each long-fiber bundle 3 1s substantially the same as the length 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



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

the | ong-fiber bundles 3 are arranged so as to forma plurality of
continuous straight lines SL2 extending i the orthogonal direction

(X direction) to the orientation direction of the long fibers 31, as
illustrated in Figs. 6 and 7. Mdre specifically, each straight line

SL2 is forheg lopate@ Bt sobstadiallpghe hentér pla djiabzim'c hgtveesot fAonkng@P cut sections 24
provided i t d e .

brot her i rop e i RRREE! o B0y 0SBy Batndi % BREent ol Wicpion of the
directi on lofg tibers| 6hg $6,bidse sprésent ahednimgt shedts 1Bnhasheevcntlhngﬁhaﬂ bundles 3, as
direction to the orientation direction of the |ong

fibers 31. ﬁétg%dﬁgtl:}l%@tm to thirty straight lines SL2 are fornmed in
the orientation direction of the long fibers 31 (Y direction); in the

pr esent cleanlng sheet 1B, 30 there are six straight lines SL2. As
descri%ed QgﬂUe for the cleaning sheet 1A, the length of each

| ong-fi ber I i S.su he s, t he

substrate shedth B il B T Bgricht ot GRoR AL AP gt gt plyifles 3 are
cases Wheraeranged ® aii tof fonuldiscontimotie stnaiplt lirtes i éregirthoddgl difectda@c(X direction)
fiber-joi i £ngt; poi,ng s,
each of Wz? gﬁ %%gﬁt%t? % lrF%Ié)zlt %‘s&ag glg%g?f: an% i’a Ilguﬁqﬁt(taéﬁﬁen?l@]s 8 andn} In the
di st ance bﬂﬁanmgmhbmlB |theéi|be1:1.mumﬁgseatmns 324hnﬂ dbatiecir adj seceinbs 24 amnmanged

anot h in.the dire |on rt hogon ent at ion,. di r et

the 1Dhq PRt aE SpRLoRRARRN b ple B8 RELY (B YLEGE, apnSlated in
| ong-fi berFlgm Bdinds/. 3, Ma& spktifisalhathedindar EutgsectﬁonsSIﬁlOﬁéGi]mned in regioh$between
cl eani ng S cut

bundl es s S ioifs fedfors PE N, G0Vishe Sh et At Butithie SPERE PRraacwhigh are
the ort hogdfmadantdo r(metanothe( X ther exddntaion chcectﬂma oﬁrtlneehﬁlgtﬁlmrs Bll r(’e'oduemnon) as

f the |
cl eani ng. Sheveiah Fies Frald 7)ol TG bl ofE csdefolssn' fitedfy fpggioiming
sectilons 24ctmne 33; Bantjxedmeiaﬂ cefl $cetiouat 24 yn ithe ldmg-f(her énndalm Gnardifordd antwo

of the lon Y direct] in

More speciP fafl:lgf 1SCO"?HU(§ |Ihné3 & %%a%ggrcfds%atte ahreeorg'&g?re i r?Ct%Oeng@gﬁgecuon)
bet ween sh@éte—qmntatmgd&emltommfa;heZlbngﬁbwsdéd 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 illustrated in

Figs. 6 angpsf] In substantially the center between adjacent

fiber- jOInIng 15 sections 32, 32, the linear cut sections 24 in the

| ong-fi ber bumd tlasttated i Figy. Mda?s id the cﬂﬂhﬁﬂglshbetdﬂ?;sdlﬁiiﬂeﬂtlﬂu:?sedtidﬁegﬁl form

(in st agger ed tern) in tho Ct.l. ‘%j d|r ction) .to

t he i en ?Ipawllgfélé%%tl%}Ho%fS IBP‘SgﬂﬁT p%g W I%bﬁ )%1 Ill.lOl.lS a}ldthnear.
i1l ustrat Gleidistdricg i3, W madmhogcbml Girectine@nding:tishp et th&Bnehfaﬁoﬂ diredion of the
cut secti di sc

4 f 20 t | nt strai.ght, |i )
oL et e ffers Bl beriten S0 R i € lindhs YR AP A et la e g3eSrtipuous
t Pe ﬁrt Pogﬂm?htb@he elglfﬂ ofind X%ndi élﬁbtoifom)hrie@r tche secticmntat b@mtlttjﬂtmgcﬂazomjacent
(0] t he (0] | bers on | near ClI
Const it ut AsbattzbRs Segnie3ie. 38 AuRliedln Rig k0% Maefttbie Siha 8 Ognm, more
i nears CUfprﬁ:&@bllyCﬂ’lma‘ﬂt(ﬁDﬂﬁﬁ|ﬁ'(llhlﬂliﬂglstﬁl’[tﬁjcﬁﬂjoﬁﬁﬁﬁhngiumlﬁﬂ)bﬂlﬂlﬁin the long-fiber

70’ iy moPundisnS or P e U8 G1HAEE 3B o el Se R s e cioned

form ng umbltendsldieﬂSpBﬂe?andnhdrhe Iong fiber bundles 3. Note that the
di stance d3 with a negative value neans that the aforenentioned two
ends overlap one another. [0042] In the cleaning sheet 1B, due to

t hr ee-di nmz?nal opening, the cut fibers 311 becone

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



30 entangled to formfiber balls 34 which are forned on the six

straight lines 5L2 consisting of the fiber-joining sections 32 and

whi ch extend along the wdth direction of5the 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 silchwirgsheetdd,iand theee $iedipehbalisr3doré conneéted mith oh apdthertysmgncut fibers
sheet 1B, i t

by uncut £ Bars 5130Rd, HE Y akes of ool Bt ind hohr A0E sEABHIZH and
opposi t e emtenddineatealpngtwrlength dgeationod the2gibstrade sheeeh Y diregzom).y al ong
the length direction of the substrate sheet 2 (Y direction). [0043]

5The actions and effects of the above-described cl eaning sheet 1B of

t he secondpgsfjodi nent of the present invention, when in use, will be
descri bed bel ow. The cl eaning sheet 1B of the second enbodi nent,
when & tac hed Tie atteorkead dffeadd ofl thé eahnveagestcnbéd 4lcaniap shectu$Bdoff dre second

cl eani ng, as.s ng) , wooden- f | d rLo in the

s vy SRR By T P EBI B M RS R i o of ' e
second enbodi n'ﬂ’[ttCIGEB]mI@Si‘meE\]/B otfhleae samed efnbeditreng sviichastackat] thhike head 41 of a
cl eani ng sheet f theflrs n f 1 t ha re differen
From t hosa a0l e SAf s 3 JBF PRABPE heey 15 S eahf i Rlipel  pféiEhoored
descri bed rbmhs;vm the samelwa}td?.@rmhaannm;gnwmets 1B of the second

enbodj Jjrent , fiber i ction QVi t he

strat e 1 nesrig dSRid Aol 2o RS bBRT ol Sichle AR hf ofelg as those
st agger ed ofibe piaamng shéeh 1 Aacithe dgstambvetimedn Effects glindt abé diéferdslt From those of
adj acent orle tation,direct f the |ong

t ne.anqt h 0
P aoent ;e AR REHer A bR IRl R B BRI RAGM 10 ' 202t on
24 can be rradelnsh@cleamagdhédnﬂs @l the wscandeemtiogirertythe flibeh@isiup stetane 32 are

sheet 2, i i d e cl.eaning sheet. 1 to be kept

o on Chudrised fF et in stind 158 BROF <l SRlint 24, b8 BEpeE R ¢ sreceercd

t he higad $attah ih feech:i'@am begweanstraight Fﬁmes BeR adji%pent&s onk lahother fnotha®dientation

bet ween t he cut t hi.n of t eani n

sheet 1B, Qi glqnh tple %n(g tfbe:r.jlsgg’#L '%A re%h s gﬁgsg g%?c%%d]gléegr ggt section 24

vi ewed fraam hé)made sIch fand tthis albdwithe mrgeadlt)d ca"rtgesmsﬂfmeshm‘t 2d1 ¢.1 the aigidity of the

easi | entrlnt I. and to the

cast Ly ont ot LRl 15, SRS L, ROl G L BB 2RI R0 S 1p

al ong t he tetiedradg] of tecd eamgtbol he E:drﬂamspgcdscrnll bé fotnindsbeitwimothie egt fibers

t he iR ab|I| 5 eani ng shee

e cor Bt ng 0 ERRHR 8RR o e Rertpe SRSt Lp and 0% the IPerE PhigS S S have

descri bed ridgehay et eee fioe stwvei gwltlﬁthwuinﬁture large Adeckopof dintecanl easihy aigter into

sheet 1C f the thir fer nees, from

Sheot 1 St ikge inids SREE MENGoer BF1 ol 4E oY ity GRA 8 ieFRReR Surface

t hat ar e iflodttom 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]



30 particularly described are the sane as in the cleaning sheet 1A of
the first enbodi ment, and the descriptions for the cleaning sheet | A

of the first enbodi nent apply as appropri@ate thereto. 16 As
illustrated in Figs. 8 and 9, the cl eaning sheet of the third

enbodi ment has the |ong-fiber bundles 3 on both sides of the

substrat e sheeds 2Justmattdpnefigs. dbhyd &t tHeedsaninghslet obdhk thumbenbafiment has the
| ong-fi ber; bu r.side... ' I '

there are PRy SoPoRIREke b sidel ob B bt UEREE BBl aek dfee, oad
bundl es 3 mméneanf lmgd”d)es bumdles/3 gperdedandn jiod ihlestratéd tleatihg slseb$Cr thew are five
sheet. In S . . . .
fiber-joi nll&'{' ﬁsec 8%2 33%%6&16&0%‘}6"18%@%% gﬁggf mﬁtﬁagﬁdg'sby?,l dea‘g'lsndjom(ﬁ
count ed f rtortha ssbscﬂmteedlmt Zalnometdh@nmg)dteleabﬁﬂshﬁmd 2mbodienedi, e dibenpining
the | engt i ar

ol ar al 1 Ty SRR phERERed lorl 7 oaiks sShS oY A5 O 3R sdeg 2a,of he
t he di rectsubstratmsleeiske:ttemgngmlbhg tHaaelemgth dntatondherdo i (&cdireshiont altetpemhcbﬂgon a
fibers 31 t f LS

ctrai gnt 1RO e R AN e SFR el Fisphep R ok RplgRteiing
| ong fi berwitiBthe aivttatios dinecischn ofrtgiloag ﬁbsﬁsr&'dl @rhd1rtatm$ StBfeadipdentto forty
Ejior 22 22;%1 rts;rléna:gﬂla%r?gs ra%ht% a$t§ rea{olfng eveﬂeé) eg%a?tllﬁ)&lle(}igr_% 0];111I (E}ﬁéés lo%é ﬁ@e{rs 31,
cl eani ng sinddhe Gt ithdgistry atraight Inn@Sngad&camtdo @ne hethés jnehe pridamitt'rtgl direction
sections S n S

count ed fr%(%ntli.l IBH f{g gfs %il e(vz]g{r% 10 gres E%%{LP a?[ &bﬁ{ef‘gﬁgl?p%?%‘ ﬁﬁ‘{am‘%’ én the
al ong the cleangﬂgkshdctrlébﬂlueﬂnate&m E@,’s E{ adl9.rtge fibanjoirang squtions 32 éh e firktethird,
first | ma%n ng%l%&%&nél@g —a|§ colinte: ?r}roa}n?htp &l gleldgl 2%%fttﬁ' substrate sheet 2
or t hogonal |rec n ITection) to the orien at| T et Ion"d

t he |dng fepctmdmg%lon@aherieﬁgthsahrecnaglthaneyf qir dlrg:i‘liOnD-I—IaHiS ijy?»dqair en the first
o O;’Lgeﬁoﬁﬁg’la &{g@ géﬁ s SE3 W I%hﬁ%% gafl%g%fh*%e orftlo} g&‘uaﬁt%%ﬂe(?tﬁ‘ond{g{ GEELAY) to
i llustrat é¢ae onnerﬁatgm d1ﬂaca(md oBtheilpng ﬁbers I3éanBm@nsfﬁteennagﬁnat}}’larmgﬁtrldles SL3 are
enbodi nment i ven I

bundl es 3 roavslgeg:l z;t &a}ft%lll% e%gslga C tﬁg nent tugnh éjcqugs © rg.l% l% Frs;rl Y
ext endi ng dakctomn)t he | ength direction ther eof (Y di rection), are

provided on a plurality of second imaginary straight |ines 5L4 which

are 25 parallel to the direction intersecting with the orientation

di recfyi on @646§|he long fibers 31 (Y direction). Preferably, two to

forty second imagi nary straight lines SL4 are fornmed in the

ori ent ati on diRuethtr, asilbfstrhted ih digg. 8 iabé s i3the (CYeadinpeshtétarf)the diidl drhileodiment,

d L. ht SL4 adj 1t 1 i 1
serond | T BBLYbbigL el 358 b b ST Tnd R BB %, Ayl e
at subst amidead:dg,% v e tHe %fhmaas_ C shdcem 2 ketenti@gnilogg gl;xeééngil(:dhﬂebutsi tetred (Y
30 Fi t. i ber:joli.ni eciions i n
fourth | olbestoud sts rat g oo oE blbsthed P ihiniif S Rishl Tod® SR RN are
3 ubstzisat e )paﬂ'aﬁelt tthemmnﬁhmgttﬁb@ngg twfith the ngiehtadbn eliriettoon ibfhtheelonig gthers 31 (Y
lrectl on e nes

Wi ch ar o BT SIPel Pt e RO BRaT el BRI AR (AR S STig in the
ori ent at i orieatati@ctirestioafoftthe 1dmnfibdrs BENY dfectiGn)X aﬁ@ﬁ:l&nsbcbﬂifﬁgm@ﬁaty straight
35t he_or | SRESEaridieat Rl Ge GRoe i Shgopryef SSiPhopt Bt faRy mot 1 v
[0047] | ndirb&ionl arnfonged fitembstaiallyhwedistaanae @4 theadlowery shoet ¥d f1Bktrated in
i r’ragi3raar y F%sr giagg' b, tlhie r%1%%3r—joining sections 32 in the second and fourth long-fiber bundles 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).



SL3, SL3 adjacent to one another in the orientation direction of the
long fibers 31 (Y direction) is made shorter than the distance d5

bet ween the second imaginary straight linkes 5 SL4, SL4 adjacent to
one another in the orientation direction of the long fibers 31 (Y
direction), as illustrated in Figs. 8 and 9. In the cleaning sheet 1C
i | | ust r at d@04H Figs. 8 and 9, the distance d4 between the first

i maginary strajg i nes L acen 1o Qne ther in the

oot at L on oledBe it sheet 1 CriheRENE o boyele (B Ah Ginag Bty Siraight lincs

pref er abl \SI3, BNt @djlé&(ﬁt meOE?irrﬁlgtHw ifli thé aiﬂiéﬁtad&l bﬁfe\ﬁi@(ﬁﬂlo ofEEe $(ﬁig0ﬂﬁers 31 (Y

I magl nary trai I.ne acC I, to on anot.her.in t

oot at | ohiepiodas mare ShoRg bbihe Bthae ey o Ser g faginary Siiight lincs

]p_r gf erabl ySTH) ST h@jade égmne[ﬁﬁﬁ&} in the okientatien Qiu%atlitbzﬂgz she@dnglfibert I3a8 (Y
I ber-j ol Ctl ns a ear cut, secti.ons are n

Ll Cor g elrarioinres SPRmies i Set damad s 3R o6t uedess grat 1€ doRaed if PHEH ana

di rection)o, ttasdistddcel ddl Wé@ttﬁéﬁtﬁ ifth@Bary 8traight 1thes IS1.308LH a@hcdnd® dreviRother

| ong-fi ber. undles 3 prOVLd sheet. 1C,. a

n t he. cle ear
sections 2 hesorepiation directionydithn iqng R?r%ﬂe&%ﬁﬁcapnbét%swb@végmm to 150 mm,

fiber-j oi nindghs eitined a5 Btvasthahe Bécohd iMBginaRoithaiht lifed BB40S1£aljaédn®Ro one
dlrectlon of .t he L?H fiber

i rect rate
i s 10 nagoder Byhe Agenaner Frcion Shimedg i oat 318 drertands Pty h0 mm to
Fi gs. 8 ando%amt he fiber-joining sections 32 and the |inear cut
sections 24 that are 20 located in the center of the cleaning sheet
1Cin the length direction thereof (Y direction) are connected
t oget her Egﬁrma continuous straight Iine 5L5 which extends al ong
t he orthogona direction (X direction) to the orientation direction

of the |long filhekscléhind\shebl 1 Uthé 8b&GcintddeBtiond 32tahﬂtﬁé nﬁéagbﬁt éebﬁtﬁls 24 are
SL5 is forned on the center I|ne whi ch, d|V|des t

cl eani ng &Faaged) pltsrpatelyt ifo theapentation dirgckiogret rhen@néx’g@ﬁaﬁﬁg(\’ [lirggfion), as

or t hogonakuséatedi 1heF 508 4ndf oli reCticandf e ﬁ@l&fg‘-ﬁ’cﬁ&%dn@[&s@ pe&lidedNon the
of the IonP fibers and formed by connecting the

section 3slegpingishest; lﬁs@ lingageut iserdiong g ds r@eéﬁasqhﬁ@nﬁiﬂ@é' e,csmﬁlrﬁ ween two

section 3%jpef- dirhﬁg tsévnbﬂs i:mgaédnbﬁforbtﬂﬂd{h@r i the bhelﬁathdmeercnsﬂbfﬁl@%ﬂgOﬁbers
24 and connectlng joinin sectlon 32 of the thi

| ong- fi ber! b%drrsctg)%ep ﬂlﬁ%ﬁtffﬂ‘ieﬂe‘ﬁ 185-n rigd s%ctﬁqsﬂwezmoﬁ*wtq%%ami& ghpet 1C as

| ong- fi begnbwuagtien Bi 1@9" 8 Bndi9 1 th& 68&r-j6iHin F@@ﬁbﬁw%d tBO1IRE Bt sections!?3 that are
t he cl eani ng sheet t he distance d4 between the first |na%|nar

strai‘dht 19@Ed Bjihe Cegt&z of dherpleppingveetehC AR langth drectign derend (Ketingetion) are

t he secongohhdRedN &Y Tg\éth%ff gl @il bi &ffinudis? straikkh 1ia0dSES Shlish Hxtenlds "Bong the
5L5 consi sting o{ ber églnlng ectjons 32 and. linpear_cut sections

24 is for REAOEIMNAL HECER: & dyectang tethe Sripyatondireation; of thedongdibers 31.  As

di recti onjiikaaRafin B8 8 1Bcidaipht liab e s B ohisd off tROdeRer Nie @Jh'i&lsﬁilvides the
Ite ends of the cleaning sheet 1Cin the |eng

at each of t he po

di rect i on gt @gﬁi Gﬁ%@mf& Peet | Gilpfe fos drd 1sghgrasght ding exingding lasth% \%hogonal

par aljsel @!r@&%’f oSt Bl m@torldnfa@i%n elfcBhsh B9 thd 1sﬁgeﬁ9éﬁs mg&{tﬁkomed by

direction (X |rect|on) to the orientation direction o 9

fibers 31comjeghagthe fiber-joining section 32 of the first long-fiber bundle 3 and the iber-joining
section 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



Because the cl eaning sheet 1C has two parallel discontinuous straight

| ines consisting of the fiber-joining sections 32 at each of the
opposite ends of the cleaning sheet 1C itthe I ength direction

thereof, a fiber ball 34, which |ooks linear in the width direction

of the cleaning sheet 1C, is forned at each of the opposite ends of

t he cl eaniillgstebalein Rigs.i8nanidn® AQalresulft ht chich of theowprokide ewds, oftthe cleaieg sheet

bal | 34 b elggl {hgrlgﬁél}é??rgétlc{neﬁl%}etof Otile tﬁtﬂ)%r—_&) mé/g&)&m ﬁ%]aré) ?&B{erh% two parallel

ent angl ed nmensi ondl Inreg
ot her t hanlischatimppe sittaeshé ldes o@xtmdmg: Ilreahn mgthsganat dirsciion t(Kedirecmgmh to the

direction %@ﬁ%ﬁ?&du&j BQ&%&“BX%%%]%%herlcal fiber balls 34 are forned

as a resul e cu fibers ecom ng entangl ed around each
fiber-joining section 32, and these spherical fiber balls 34 are
arranged |n a 155taggered pattern. [0051] The actions and
ef fect’s of(%H¥ above-described cleaning sheet 1C of the third

ol ow 1 BT BB R 0 e PO el TSt el T ising
attached tod thd’lﬁbdsrgaiihiltglsanﬁom 326t edckafitegoriposite dndsodrthdeleasiag shast 1C in the
I i ng, d d
oL eam 09 G R EcPyC R BRI ORRTELBLEH 1 BBl op 5 e
third enb(mtharrmlgtsheanl @,c:lglfem'med itteeaehmf thd bpmisitc @add hbH e dartidpesheet 1C in the
1A ,of fe st hat dlffe ent

I
Fr om tohosdiih afe oot &R due? AT Pine rovdd B dRChE off 1 BN su
descri bed beedming eﬁ&lngletihhecﬂoetbmen@nshmmtal beemfg.t Ndeadwirite, m‘mgjbmmthcr than

a plurali of spheri.cal. fih alls are forned.in.a sta re .

pat torn | e SapS ey B apé BRpwRE ahee o1t i o RaRRaReRe ThARH iy of
fi bers 31kpladritakfibanblallzg34 areeﬂ:ﬁn)edaismg:sulne)f\nheitcht fibere cXlil ogcomsng entangled
formed at each e f the nin in t | engt h,direction .
ther eof - TAIGH G PEr VBB HER agh T CReePIFACD opk Dof a4 e GFahged in o
conf ilgur atktagperpdpaterm of t he | ong- flber bundl es 3 becones nore

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

cl eani ng sheet also has an excell ent aesthetic appearance as vi ewed
from abovegps139 be described with reference to Fig. 10. As for

the cl eaning Sheet ID of the fourth enbodinment, the differences from

t he cl eani ng dheekctibAs oindt bﬂ’etfti; ret thenbleicrdesdribstl| tleltinglehesti DEdof the third

T NI N TR I R

for the cleaniTg démaig skcol Ctdfethtithisd cmbbdictcnnvhaapptagh@bto the head 41 of a

approprt atheaning 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



t hereto. [0053] As illustrated in Fig. 10, in the cleaning sheet
1D, the fiber-joining sections 32 of the long-fiber bundles 3 are
formed so that they extend in a directiorp diagonally intersecting 10
with the orthogonal direction (X direction) to the orientation
direction of the long fibers 31. In the cleaning sheet 1D, five
Iong-fibeﬂmhbmd&edvﬂ&amﬁxﬁkn@dkathe substrate sheet 2 by

sheet -j oi ni ng S ;21 .whi I e .o "in.the, otie

i rect s on of the Vol sEgus s 95 oFIAE s Bl embRatiy dhp FEIERARY fom e
al so has uieaningf shhetr BA 3T 2he kit cimbodireem otillbeedesctibedolyelore Matesr thatudre not
sections 24 eqi ons .bet en t he .s eet [.QI ni.n ct.i,on

i acent gty R e d® sF MEC ek i, BEGFUR Bt Prbhaegs anc
fibers 31 thel ddécriptibns fr. thAscléanings Stieat eA ohtle first Bhbotineend ppplsi 4 agrdgsriate
of the clqgnlng sheet 1D in the length direction thereof ("Y
dlrectlon) #80 been cut in a zi gzag pattern. [0054] As illustrated

in Fig. 10, in the cleaning sheet 1D of the fourth enbodi nent, the

20 fiber-joining sections 32 in the sane |ong-fiber bundle 3 al
i ntersect [@¥donal |y with the orthogonal direction (X direction) to

the orientatio rection_of f.i bers

el i nat 1 on: - duRiTIREFY BLF S Sprirbe Seembansss TPy B b anigine seions 32 of the

Eung: e g amg fibea lfunla&is -3 @ﬂeﬂfoﬁgedi @6&11&@%852 extendaih adjireest dlagpgallyi Befsecting
un e ar. or t hat inter ect W

o oo marvih ihe i sokdist el (Xectig Y RaRs Pratifid Sfcclioh of fieng fibers 31

25t he Ihonlgn fthfbereanﬁ:i% sa&etsym"rﬂle & ?]@@Lﬁbdﬁqiumﬂﬁb lsogl‘e fiddhtor t@ﬁfﬂﬁﬁitr&&@ skeet 2 by

stralg t ne .ext endl n 0] the or atiqn direction of t

i bar o', Shiadiisereyihs 2 Godeh 2 REalRbR's AR Bin Airedian oo 4% fbers

ld!’lt ersect Sl\(Md”ireah@ﬁ)r ai)I’nglehirlllﬂg skt e DAl fighaaleB@ fidees Dﬂ-f, h@@ﬂih tedve not been cut
I rection ect|0n to_the orje atl on I rect.ion o L he (0] .

(b 91 by thd linGE b ¥ebid 240 Rriare ba veaR dRishEsL g necectitiic BT agigeaat to

pr ef ersabl )bnéhncﬁﬁexﬂﬂ@lh@oxﬁ’er@eftloi difectiéh oﬂﬂlefl(ﬁfgaﬁliey:s 31 (e dfredrim) ) OABiINGtrated in

ESCE 68221 % | tﬂe osp%(r)rs%tel gr? 0% qm cllgzlijnr}gé esheet n tn lgr?grj(rﬁ cﬁr%gtli(?n ?ﬁereof (Y

direction) have been cut in a zigzag pattern.

[0054]
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 o (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

oL



Likew 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 2X direction) to the
orientation direction of the long fibers 31. The linear cut sections
24 in the 5 same long-fiber bundle 3 all intersect diagonally with
the orthod8Rf] direction (X dlrectlon) to the orlentatlon di rection

f the | f 31 th t
Section 242 n B it dniiied fiec S b fhirgs flar 4 for eRinedH bope fiver
ijn an ald{ dambles | oag- fored sbLthﬁiﬂ ﬂleﬁ (ﬁﬁ@nfanj‘/ rfﬂtdrsﬁd:tChlth ;I(H% ot‘lhegonal dlrectlon (X
| agona i nter ort ho ect on II’EC IOI’I
Chagoma  aePhfDas Biedhiesthtig R qrOrgng lasgirbes 107 166 Himatriaok fhond 54 in the
inclimati (saﬁle\/lbﬁglﬁﬁéiﬂﬁﬁlﬂ&(ﬁham ihta'ssctt rd«?el@hﬁll)} Witk tig%@ﬂ[dibﬂﬂ diteotion {Xdirection)
orientation Il rection | recti,on
Each i nedf Hgpriguaqnofr 510? of 2@*’3 iﬁm ﬁllag @F ainaHPclmaﬁ%n e@[‘?j tﬁ% iliggar cut
Sl ong the se#sﬂdmomh ﬁﬂdndibﬁ%@'ﬂ)bloﬂéhr(dl@: 8 :caﬁeei})dl Ioier tox debigor024 Bﬂﬁi’ﬁfidj@(ﬂmt long-fiber
irection.o I, pDer.s rerera
Ty ot S emale™ st Bme ARPE S B SRR e ST e 5P hpetPL Aigdhn X

the Ii neFtrducéuﬁorggggh@ﬂﬁerﬂa%}dnmlfdeao?afhthd Eﬁgﬁ'fbbﬁéﬂ aﬁllsl?di_nieatﬁcd‘llamﬂmhﬁ@]s with
sane ang n.t cl.eani,ng sheet as | trat in

Fi g. l”f’FPFF\[L,IOtEhF%’e&glﬁelili‘c"rffil‘lte“lrgl alpng, the grifpiption diregtion HJEHF long &%ﬁ{j 31 (Y
fibers 31(hma@ﬁgup in the width dlrectlon of the substrate sheet 2 (X
20 direction), five linear cut sections 24 and six fiber-joining
sections 32 are forned alternately in the length direction of the
substrate[ﬁ t 2 (Y direction). Meanwhile, in the two | ong-fiber
bundl es 3 ocated on the outer sides of the substrate sheet 2 in the

wi dt h gl L ecti %chm@éﬁqfutt §ektigh %%ﬁtb@&)ts w&h? shh@ﬁaﬁn@@&erﬁmg 16K tlh%r?ggonal
seven fiber-jo sectjon are rmed al.ternat e en
direction d&ﬁﬁﬂ%@%ﬁ%ﬁ@&l@ tgﬁe@?nt@ﬂqnﬁﬁﬁcp%# ﬁlﬁ %ﬁ]ﬁre crably-phan angle
cl eanisng ghget Fid 10 offze b Ollsptﬂﬁo%‘éﬁirim?tat @ﬁ ah@l% ﬂ)bﬁ'serﬂé 20nV errkfepdbly, the
when atta?hed to the h‘$ 41 of f fﬁﬁbg ?ﬁ can be .used for

cl eani ng, "6EFUAEECHRRES ‘r‘i'gth? ABPPIOHE wridle B‘CFr@ES?‘B%ﬂ%ge n the

same way as ordinary nopping tools. The cleaning sheet 1D of the

fourth enbodi nent can achi eve the sane effects as those 30of the

cleaning $0@a 1A of the first enbodinent. Effects that are different

fromthose of the cleaning sheet | A of the first enbodinment wll_ be
descri bed bel dithe cleaning sheet 1D as 111ustrated m Fig. 10, mn 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



In the cleaning sheet 1D of the fourth enbodi nent, the opposite ends
inits length direction are forned in a zigzag pattern. Thus, these
ends exhibit excellent conformability 221to small narrow regions

where the floor connects to the walls. Al so, each piece of cleaning
sheet 1D, which is prepared by perform ng zigzag cutting in the

| at er - desdpistiel nefrewrregigns weere thofleenupnaeapto thawalle nhlie, ¢agh geace oficleaning

" Fi i e her ot fnE 1 ERREOD :
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li nearly sBeetdomiing stehecandremadmlongerah teraw afatseantied length gomipereddonether types
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ruer O ek, VIBGTR. 5MAh ey SN AP bR FoaPb o

t he | inearcuting thesamomsolnt of savd matesiabppo thetsememasibef of theets) thengbygesulting in

sheet 1D i i i I (Y. direction) are all forned
i ntersect ia&g&%ﬁgé?ﬁ%{%};ﬁ%f#fggﬁs%?érééifigﬁﬁfn]gia%(eea. extendi ng al ong the

ort hogonal di riButhienhg KoerqOinaig wetioren)2, tle lineer outi secticuisi2dnant] theatpposite ends
of the lo Lb .31, s € 4:l V, Pk: HERAY
and dur abi % S sl b 3y b HEhh "t RER ERebE By DREABTPALS g formed
seal i ng deversestirgndiagenalliyngithen scaghtaline wsteddingralomg theapitbogonal direction (X
produgt i on: . 0] . g t in or di

Po’a T 1 RihEs oo WO Sitnaton direction oF i 10nf eBLART My 8 Slru HERONS s cre
wi th ref epeorcesabdityFiagd dutability of peoduotiont Hevicésesn cangs siteee rdlfershapeddesealing

Four th- ot aent e Yo BLERTRR I IR dolo R FRLLAS RBR%, oo

particularly described are the sanme as in the cl eaning sheet 1D of
the fourth enbodi nent, and the descriptions for the cleaning sheet 1D
of the folPPlenbodi ment apply as appropriate 20t hereto. [0061]

As illustrated;in Fi . in the.cl I sheet | E £ fifth. .
embodi ment ¢ P HeR ek bR R PO Rren Gy P il i ve
as weld aslesdnibed mitharefecanice seEigi bhs 24 for cutting the |ong-fiber
bundles 3 are fo d so tha i ] | LW th £h 2 .
o thogonal i et Bt St et st 06 ARERpoLRRL IR st hOR fdeaning
t he | ong fshdeerBD 3df, thes fourtlt kembollmamit ngills bhe edesdiibedTbelobi. nelsliatteat that are not
sections 24 of. t.he, ¢l ing.sheet |E a or ned  bet wee .

ot er - dos AT sEor R, BF 05 Rl TS I AT LS 1 9oy o qppodiment,
t her ewi t hand thetdescrgiteaniforghs teating Eheef i D ef thenigufth bmbodinredt gl B anampropriate
fi xedﬁoto tﬂpeeetsubstrate sheet 2 by sheet-joining sections 21 which are
made T'ong I the orientation direction of the |l ong 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 | oh@&liber bundle 3 and the sheet-joining sections 21 of a

| ong-fi ber bu'l‘gsl ‘iallu?étraat%!i age itg. tlli',e iy ttﬁé 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]



22 In addition, the cleaning sheet 1E, fiber-joining |ines 33
for joining the long fibers 31 are forned between each pair of
adj acent long-fiber bundles 3 as illustra®ed in Fig. 11, the
fiber-joining line 33 being formed parallel to the orientation
direction of the long fibers 31 (Y direction) and extending fromthe
vicinity of onla additionf thehdeaningstheett I, dtbeejoiding hinehd3 Fejginng the long fibers 31
direction r ) tsh .

ﬁ%@ ?cgrﬁfeéﬁ fdegvé&q &h :p%’ of%8 al':é]ﬁ 181’%?19%11%@ N ﬁ’lhﬁi?a{teﬂh Fig, 11, the
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with the ICbmemoreuhdlsaof endeedivn) toethe mwautysofdhe ouheit ¢re therddt: e dtikeothe diber-joining
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conposed o’ odnega E%g Jg) ?r%ﬁ' g H%? ?gsrceo L]E%[{il !tﬁg ylo%gfél%%%%%%?l tﬁe loyer side in
ei t her t hehd Kibrecfion of Fig. $Batfi thmﬁbaaommg ﬂtetlfﬁﬂsmln]cmﬁmH@ﬁ]bqn’oggd]Bg and the

apd t{ﬂﬁe lfpﬁg g (—{‘ndfs 'ogetﬁes néjjegﬁl ‘%'ﬁth%yx% %&iog(}lgzﬁfégg? 'ﬁ%% fouﬁgig sections

W th ear c Secti
fiber-joi B2ngan kajasenﬂmtgaﬁba’&auudleﬁhe Tﬂmﬂéhe Floaming ghdet hBila8R)ng+‘ﬁi:teebundles 3

that the RE ?"%g%td' (]f)fl f%g& 'rs.nb arf'g ni%ﬁu%}? %%1856[739 a't (ljea%{:glther the gber-Jommg

| at er - descr orm
f or med usisagioas BQrcstthehﬁher Jemmshmesgﬁdemﬂ dmsstheomcat &tmmaBbZ maderb@ssitmg the

devi ce pr cféé{éjﬁgﬁ:_rp %fl Q{fih ﬂ{%lﬂe%f 8tgnglé§té&§tﬁ%z ?ﬂe?%n}gg \5(6 fciﬁlegg‘t Sr% %ﬁl ﬁ%g 1n1ng

illustrate ree eet- ol ni
sectildns 2éctions 3éaumthﬁ:|fﬂmr-391mmg|1n@s Séct Note 80t thchpresdné dibei- ,mnmngujpnes 33 are

i ber s 310706 P teiehaChlifed op8 i EE b AT BB P R G formed

the fi ber usingri figt heatesn!8Bsing kiehice S he a %atammgmbbdsmgsd@is:eamdvmné before or

substrate ﬁ@ﬁ% E"Hogsﬁ’lﬁﬁﬁwﬂ%ﬂ' ng during use of the cleaning sheet 1E,
asing

t hus incre rigidity of the cleaning sheet 1E. Due to
the increase in the overall rigidity of the cleaning sheet 1E, the
subst anti al I%} spherical fiber balls 34 exhibit a greater frictional
force wi t fh surface- to be cl eaned, thus inproving the dirt

t bj | it
L aPRN9 2P0k b LERed FEFHY 115 BN 5 18 A SRR BEB 1 o
| ong fi bersch3 Xibenjdileg cdeedon riF. s Eet shestdoitings sedtions Jossd halet bong in the

prevent fi bgrslfrg Cft.al lokﬁ%lc’ff fromareas between the |inear cut
sections 24 %85%{& heHP8 3%{1%5? 'n the orientation direction of

the long fibers (Y direction) when there is undulation in the |ong
fibers 31. Furthernore, because the fiber-joining lines 33 are
connect ed (R4 he 23 fiber-joining sections 32, the long-fiber

bundles 3 bec QT GBngE! P 2R e b ol RCRAOn, Bt 5 o i
| at erzsdes tarighfitstrs B bagd tHebmbsthitasheet 3 Goml yitBidifg @iring use of the cleaning sheet 1E,
thus increasing the overall rigidity of the cleaning sheet 1E. Due to the increase in the
overall rigidity of the cleaning sheet 1E, the substantially spherical fiber balls 34 exhibit a
greater frictional force with the surface-to-be-cleaned, thus improving the dirt trapping
capabilities.
30 Further, 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 comnected to the



[ 0065] 5Next, a preferred enbodi nent of a process for producing a

cl eani ng sheet of the invention will be described with reference to

Fig. 12. The following is an exanple of P oducing the cleaning sheet

| A of the first enbodinment illustrated in Figs. Ito 4. [0066]

In the production process of the first enbodi nent, a cl eani ng sheet

| A is prodieegbin®dghscougrs 3hethiolohgibag bandlps 3(Ugcome ¢@inected also in the width

(1) Long fhefobupdhe LAUMATALER oL 2nkARS, (AR PGS BUPULMAD in the

step; (3) ate Ion for

st ep; and lag¢ af)sctﬂ)@hﬂomgﬁbhénmdfemupphyglgﬂ@ﬁ [0067] (1) Long-fi ber
bundl e form ng step: As illustrated in Fig. 12, in this step, an
aggregate of long fibers 31 oriented in one direction is paid out,

the aggreggbdgsiis widened in a predetermined width direction with a

20 wi deni ng roIIer 50, and the long fibers 31 are joined together by
form g fi ber-Neitna qgeﬁﬁedlendmdﬂﬁemmfemqbrmss foraprdidumcg |ao¢1ea)nmg1@l;mnaif the

to the orlent tlon recti | on ber,s 3 t carr

i recti on B1RRS Tty ARiskiPe Sy RieRBria ERTIZ, adpbielo Rt idfsruete of
strip 103 podducoreghé cloedingsingtt &4 o$the‘lfhﬁt ahiegiimed idistated A Fias [ todr

| ong-fiber bundles 3 on each side; so, in order to achieve this
structure, four continuous strips 103 of long-fiber bundles 3 are 25
formed bymo@ﬁqing out the aggregate of long fibers 31, which are
oriented in one direction, in the orientation direction of the |ong
fibers 31 (thdnahe pyddugtich paEtssosl M firbeerhbodimbhtardeading sheeki Ags toheduced

aggregat e i nt elt-1ike f ~Wi deni ng and opening the same with
the wi denlﬂ?f@uqb&ﬂeg?lll%n%%ﬁsﬁ)gb E%am)unti ng to four continuous strips
103 of long-fiber bundles for the cleaning sheet 1A; and form ng the
af or enent i oned1¥ Laer-fibaitundl femaihpetep; 32 therein

(2) Long-fiber bundie 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 bundies 3. The cleaning sheet 1A has four long-fiber bundles 3 on each side;

so, 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,



30[0068] As illustrated in Fig. 12, in the present step, continuous
sealing lines 132 are forned, 24 extending substantially

continuously in a direction orthogonal t®4the carrying direction of

the four continuous strips 103 of long fibers 31 (i.e., to the
orientation direction of the long fibers 31). The continuous sealing

| i nes 132 extandingrswbstattiallyeohtmurusky ipasisretig aitttdgonalftd thetcahyatg direction of the

mhoss| LG f j Ltrenthy i i
direot on O bimieE el 1B BT AUBACH G, 5B Y ftglalln SFELITOf e Jone
been pai d fihets 3Ifhedbe continuounsmlisg ihenlp2 dreéantd dygeeiotrajmgtpnessing with a first
fiber-ioini . ¢ ) . L
R T
fi ber -5 oi mongmsws tsirgrssof3Re datjgaftteans 31 dhasheveabetrhpaid iont.t Hehese cemirmbiosealing

di r ect ion 181fes tI?E (ng{l%) ftﬂebﬁé%jgljmﬁé]sécﬂ&asc Efa@dﬁglesﬁgtglﬁce}%etva_&% the continuous
contil nuous sealing li'nes are 1orne y’ nown Sseadll ng neans, Ssuc
as heat seatlinggirkddB2 wotregmodite thxedikiances bebvdehdhe fiheryjodong edetippeB?2 adjacent

apart. [Oqg %113 (aQ)thlao ?'gﬂ'fe! &%{ teﬁl%ﬂdcii%cﬁ{ﬁp 8%‘ YR, %tf?o%rs 1 in thaéscle ning sheet 1A.
illustrated Tn FIg. , 1IN "fe present step, t'fe’ cont 1 nuots s?rl%s

103 of | ofghefdobBnudnarsddlew linek dBfede formel dyllowgaf sehbleng ineaw, sudhoasrhengsealing
step e i e ne sid f 15 nonwoven fabric 102

whi chﬂil’s %ﬁeﬁ hag&ﬁg?%alfgé,%)tggﬁp ? g%ﬁét p%gﬁp.aﬁNote that Fig. 12 only
illustrates one | ong-fiber bundle form ng step; however, in cases

where the |ong-fiber bundles 3 are to be provided on both sides of

the subst l@®Isheet 2 in the cl eani ng sheet 1A, two | ong-fiber bundle

form ng steps be.praqvided accordingly. As illustrated in Fig. 12,

t he conti nuous(Hﬁg?l?g'Fg?r Rl %v%@@ﬁmlga%%'c 102 is wound off, and the
continuous strips of 20 long-fiber bundles 3 are supplied in the

sane directi omMadlusttatedin &ng. alt2i, om thei presenk steppfhetdoatimong stiifmet @3 Gfllong-fiber

(the carryj B i0 €. | ' 3 t th sj t.he
bel -1 or mehiSlen AT B 1058 Sioef Bl Bl b B p PRl ER Bl Yot
suppllised swowotdmafabtinel OBoghich onsn dfe fomm comcontirowss ekl | Ngtel thaeBigl32 only

on the cong.i S stri f .| ong- Ei ber ndlhes 3 provided. on opne sid
of the bonfpaR okl [hOI AR ksl BN BNt b w8 RhEiter
cont i nuoudusdes 8 e tofe providsd &8 botf siddseofshermubstratesbedt?hierths cldeniog shdee 1A,

nomuOven RNl R ERNES AR QU5 oEDRLIRE oy HIEET ST i 12,
fi bers 31Yhe dottimudimabelt-fiermnoemvosen fhlale 162 is0%obed offesnd e satimbiowt grips of

sheca, QIR kot ISy S 5, LB iy oo
long fibers 31 (the carrying direction of the long fibers 31} onto both sides of the belt-form
nonwoven fabric 102. In doing so, the continuous strips are supplied such that the positions
of the continuous sealing lines 132 on the continuous strips of long-fiber bundles 3 provided
on one side of the belt-form nonwoven fabric 102 and the positions of the continuous sealing

25 lines 132 of the same on the other side of the nonwoven fabric 102 coincide with one another
in the orientation direction of the long fibers 31 (the carrying direction of the long fibers 31).

Note that the nonwoven fabric 102 becomes the substrate sheet 2.

[0070]

(3) Laminate forming step:

30 As illustrated in Fig. 12, in this step, the continuous strips 103 of long-fiber bund!les 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



are joined to the belt-Iike nonwoven fabric 102 by sealing lines 121,

to forma continuous |am nate. The sealing |ines 121 are formed by
performng pressing with a second heat epbossing device 52 and are
formed intermttently in the orientation direction of the long 25
fibers 31. These sealing lines 121 becone the sheet-joining sections

21, and t Heébedd 3t.aribese beflingdinet h2] beanmathelshegoihl seotisresiionad tie diktences

di st ances ,het we the sheet-i0ining sections, 21 adjacent t ne . .

enotnor 1 herreBahe sotfinf PBRY 1 CeiEnRER bR BRanrn e BT hs fhkeR ipipe sctions

cl eani ng sHemljackAt toAbognotiee irs dad orfaptdtionatiret@dn af theflongrfitlers 3 1hia th® niganing
31, as.il,lust

in the orientation directiqn af he lLong,fi bers , r.at ed
i He. SRR, O B BE sedthedipes d2) e kRS G BF e n@ BripiatiSh & H0n of
t he cl*®anithglmigddterdd, aanldustiaediadig.N@, ko aew dizdespomel toahereltbesfpiring tsections
contact t coptinuous sealing li,nes 132 ot.tho ally. Two sealin

P neaC 121 1, 8Os et 3G IR st R il et R Ale s %ot &0l Bepeect he
cor r esponcohtiniche sshiées jihed h3N@Prihegoratlgs Pdoi Ralinye linéedd] nge sheedd foA. each
The sealin ans faor the ling lines 121.i.s the,sane as that f .
the IocontPRUBALS seding, i MR2eso) 8 to BtepPnd 45 e shedlontl sefhemgl in the
st ep: cledninigl dhostt At €bhd sealthg medds farnhd kdating liags 121 izethe s@é as that for the
sectiﬁ)ns 24 are forned.in {f%pecti ve regions between the continuous

seal ing | icﬂ@'én%ﬁs%la&‘jngélgﬁﬁ one another in the orientation 15

direction of the long fibers 31 (the carrying direction of the |ong
fibers 31). In this step, as illustrated in Fig. 12, the |linear cut
sections 240%de formed in the continuous |amnate by cutting the |ong
fibers 31 by p ormn ressing, with a first cutter 61, in regions

bet ween adj acégiéﬂmﬁlﬁhg’ﬁ@n%% ‘ng lines 132, 132 along the

direction orthogonal to the orientation direction of the long fibers

31 (i.e., to tAeilwatratyd g Fih. riecin this stbp.tlveeat ontgsetiidigrst &Q;foiredsin respective

AR ESY NIRRT TP W RS
C eanisng slireetiorf afithe fghgsibeps 31 (the carrying direction of the long fibers 31). In this step, as
illustrated in Fig. 12, the linear 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 carrying 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



As illustrated in Fig. 12, in this step, the continuous |lamnate is

cut into predetermned 25 lengths to form separate cl eaning sheets

1A. In this step, as illustrated in Fig.242, the continuous |am nate

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)(6by being pressed with a second cutter 62, to thus
consecutively tal I i j - .l

bundles 3 on b ?hsq%é](?cefs 0 dellglselﬁjgggﬁlit é&sn%?hé;%ﬂ\%]?ﬁ&gg%r fﬂ}a(lg%% i%%rﬂuffed
bundl es 3 theee-dsinefesiarially @od randem{i) . (6) Step of

t hr ee- di nensi i I : I

t b oo di mensi ongt FoP St gt St hd Lt RESianTolslfk i) LAk bRl shet
cut setti darmhiogiapy(S3t eln this)stepadhe b feendl hgp hheontim®us stripsrd the bmg-fiber
(5). In thj p,..the. fihe ' ' [ f

| ong-fi be:H u%ﬂ%%l?’e%re;ﬁ g'}egf&siu j%g{)%g%g% ag‘?rv Egﬁ%‘?ﬂ%ﬁ%ﬁg‘{@aﬁi%ﬁ’ S ol b 311
t r eat ment randenily ahd three diowansionbléy snd3fotm thafibaribpiladd (see Fig. 4).
three-dinensionally and formthe fiber balls 34 (see Fig. 4). [0074]

The cl eaning sheet 1B of the second enbodinent illustrated in Fig. 6
and the clijggnging 10 sheet 1C of the third enbodinment illustrated in
Fig. 8 can be produced by changing the positions at which the

cont i nuous sedllengednimpesedt3B af thefsocomdcenih dithent fillusttated éa Fige rdshe gleaning

or ocels o P of BRI Sl AT B o by deplfaf S CEhERE e
fi ber -] oi rposigioseatt Whith B2 caftinives sdabiagilings $3ikete fdBnedby they fishegienghossing
15out sectdrone fr i e TebeBb A Kihfle S RE] SrSsLeoBbrbat BF g fvt
enbodi nententbodinnt po she pasitsons worregpaditigng the fibbejoinimgeasctions 32 edtthoisaning
2401 1 SR, 18y 0SBt SR S8 PR G R b m
t he fi5r st cuseedind, foomirtghstep (@htaddhegrodwtidn nErpedse afoitie f fimd eabodiment to the
appr opr | at gy ZOFUCINGE it e deatdr &5 SludNodarrhomiahisel 6. the
, Yy be

first, se@o% 0]

[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



conbi ned as appropriate wi thout departing fromthe gist of the

I nvention. [0076] For exanple, in the cleaning sheets 1A 1B,
and 1C of the first, second, and third e®bodi nents, 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 |ong
fibers 31 sde ofithgsubstiategh¢at2Fi gs. 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,[ogegond, and third 30enbodi ments, the |ong-fiber bundles 3
are provided on both sides of the substrate sheet 2 as illustrated in

Figs. 1, 6, andu8er,howtheerleating sheetg- fAbdB, bmddl @sof3 theaffirdte sgnood; dedl third
I ' . . . Furt
'n the ol cabolin e o inhoy e 3hhEs PUREhadk tond i Bl orienserSH Lirdfan of e

enbodifrentleng fihers sheBustiagddninnggs el t6, and 82 howeecrnéey doamy necessdrdy have to be
orientati i ti I | her Lk r | b Fi
16 an et foBE, b Torof By e oRRRad 38 e v iRy Rbfipg Do fthen ahe
as | ong ashedigginangesepiiasi2d evayore mhde thikaee dinpinsiong ddfecing drosa G&: another.
Further, the sheet-joining sections 21 may be nade to have di mensi ons
differing fromone another. [0079] Further, in the cleaning sheets
1A, 1B, angoi§ of the first, second, and third
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



10 enbodi nents, the substrate sheet 2 is also cut by the linear cut
sections 24 at the sane positions as where the |ong-fiber bundles 3
have been cut as illustrated in Figs. 1,2%, and 8; however, the
substrate sheet 2 does not have to be cut. [0080] Further, in
t he cl eaning sheets 1A, 1B, and 1C of the first, second, and third
15enbodi nelthess arelgt.f j ber bal s 34 are forned by three-di mensiona
opening as illustrated in Fig. 4; however, three-di nensional opening
does not necessarily have to be performed. [0081] Furt her nore,
in the cleaning sheets IA and 1B of the first and second enbodi nents,
t he di stances d2 between adjacent straight lines SL1 and the

di stances d3 between adjacent 20 straight |ines 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

di stances may be varied. For exanple, the distances may gradually be
w dened toward the opposite ends in the length direction of the

cl eani ng sheet. I ndustrial Applicability 25[0082] Wth the
cl eani ng sheet of the present invention, the degree of freedom

bet ween the substrate sheet and the |ong-fiber bundles is not [imted
by the joining sections, and thus the dirt trapping capabilities are
i nproved. Further, the overall strength of the cleaning sheet and the
volum nosity of the long fibers are |l ess prone to deteriorate even
when the | ong 29 CLAI M5



[Claim1] A cleaning sheet conprising: a substrate sheet; and a
plurality of |ong-fiber bundles provided on at |east one side of the
substrate sheet, each said |ong-fiber budl e being made 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 sdtldAIMBg-fiber bundle is forned
by joining the long fibers together with a pIuraIity of fiber-joining

sections gmmefé[t end'Aﬂ'gleJ:lﬁlﬁggfl%eYn Cbl?lpgsel %raean Qhte! sﬁé % gﬁ'lgalﬁl bP lénlé-eﬁber

orientation direction of t eac
bundl e i s Juadleearavidedinn af lasst qr@tsc-ﬂesﬁél@q Subgtr%te plllfiﬁ,#lph §alfd>iong ﬁber bundle being

heet - i v
20 as to o 2@%@%@&% fipei G et R linp Rk BflecBol B i Hber
each sai d bupdlgs f:lbélﬁﬂ‘b@gﬂdl sederbpsside apd J@medbg the lbstraéq: shept, sthefeimear cut

sections, eachy,gRidid lc@l%aﬁbe?q}unal%cfs' RimPe! J%Bgﬁﬂe'l&lg éfb@x%' o ether with a

bet ween adj acent sald eet jolnin sectlio ar e acen
one anot halurahtytafdibgrieningtseesiondicadvestending lmeaelyllmaginfepb@r mtersmtingamh the

15 said | %ﬁ{ahpﬁ'rdngm 6 'tl’ﬂac l(ﬁlgelﬁb&‘ytand' Qa%ﬁssaW!lcﬁ% ﬂfe?&ﬁlﬁpg S%Bﬂled to the

fi bers that have been cut i néar cut sectiois an
i ncl udes wHetiTate $h§etrl§'amr8dﬁy phshectjoinitpeastions,, in the vicinity of

the ljgnear cule,SLGhiioRZet B%@%Q@cﬁhﬂ_ he pfdvg@e'a' @%SSEbeS&erﬁl&OszJ&ltlﬂﬂ EQ}ne of the

claiml1, whereln the unc ers are ers t are ol ne
t he substﬁﬁ@éﬁEWEsﬁedEMEGméln13]The cl eani ng sheet accordlng to claim

1 or 2, wher e'éﬁ 1?%5' l(ﬁ% ﬁlbq?]%%ﬁﬁlelhq Bedi%ut g?ép%ah%dmgl%alj &l@gedtl'ané té?ich sa1d

orientation diTectio ers arm e cleaning sShee

accor di ng lingaragyt &m@orobe@gaﬁonnedl n ¢ Bgiopnhateten adjecentiseidr sheet- J@gem s¢ations
cut by th r C

ong- 11 bor” Bana cifitenC BEU Mbu ih 1 SATRABRRELERT ARURERAHCAS and cach
accorldi ng seig lgmgrﬁbq:ré)lmﬂlegn@{pd\@ cpt fibers whigheare 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 altemately in the

orientation direction of the long fibers.



the fiber-joining sections and the |linear cut sections in the

| ong-fi ber bundles are arranged alternately in the direction

I ntersecting with the orientation directd®dn of the long fibers so as

to forma plurality of continuous straight |ines extending along said
direction; and 30the fiber-joining sections and the |inear cut

sect i ons dfdimrGdlangedhakleeningtshtey acavrdihg toariyaneatficknmslil teds waercinf t he

| ong fi bers. al. ] ' hael ;acaor dj ane, o
claims 1 to 4 Tl el SMC AR BHERG B hlael o WoOorm o
| ong-fi berphimahyl ef cantnwus asigeght slineasint thef direntimnpintersdciing with the orientation
cont i nuous,:; st.ral ' LD the direction intersecting with the
orientati odﬁl%ééﬁ{e%ﬁb%%dn%fﬂeh% |l ong fibers; 5the |inear cut sections in

t he | dng-fi berthblincdrast agatioas mathgddng ibarshundlel araramanged salas ty fafm a plurality
di scontin raight. L. ILn. the .direct.ion inter I n i th the. .

or  ontat 1 o rephlo ssplefndsdn Y kg R bfhet MLV e Platedch fiegon of
secti ons amglonbdibersneal cut sections are arranged alternately in the
orientation di ion.of the.laong  fibers. 10[Cl aim 7] The cl in .
Sheet accor di it dbeimifign tiond e ko iy GAGRENE o HRnG LR ely in e
subst r at e csiestatioh dsecdionedtlanigug &bershape which is long in the

orientation direction of the long fibers; the cleaning sheet has at

| east three, odd nunmber of said |ong-fiber bundles; the fiber-joining
secti@ns i nunmb <t d e Si de

15 ook ot I W bet £hf confidgphict floohREloy e o Ul A MG °°

t hereof ; are phowititrateshed hp$ aredtangplapshdpervdticli ivdgngiar the orieatation direction of
li nes whi g hgﬁgglrsal lel to the direction intersecting with the
orientation direction of the long fibers, whereas the fiber-joining
sections in evbaclaambgshest hasrg | dasttbrechodbtumsher o said lovgefibdr bondlesh e

si de edge of t DSt r: g ' I | | on.:

thereof - are RROUPHIa Ll SelaFln R AbAG Brfifher BEIEDO B e b Wsice
| i neslSwhi ehgapé theasubistrate shectt ¢rgerdlingelongre fengtbr&imstipmdharkath atehprovided on a
orientatl ?Jﬂlrgl'itsr%?tﬂr&rlm%ginary 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 arca
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 long fibers; the first imaginary straight |lines adjacent to
one another in the orientation direction of the long fibers are

provi ded at substantially even di stances31the second i nmagi nary
straight lines adjacent to one another in the orientation direction

of the long fibers are provided at 25substantially even distances,

and the distarieetbdrertion odtheavad ol §wi deaningsbol cvagideawih ste aiogler; dridnes
|s shorter t ha&hé gl ddléa&l?rgiﬁle ?E)\Aﬁ?a%h@adjtoaﬁl%nﬁeaﬁadfdthé %?egﬂ%ﬁ H&I?ig'tﬂeaf%g-ﬁber
straight |ines; er-joining sec 1

cut secti dmsdies exmwmmmesidakuréacnsatb@hy héad etxmldmg aongathe dangth diestion theodof.
the long fibers. [Caim8]The cl eaning sheet according to any one of
clainms 1 to 7, wherein a total area 30of the plurality of |ong-fiber
bundl es 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

cl eaning tool, the long-fiber bundles exist also on side surfaces of

t he head extending along the length direction thereof




