1 DESCRIPTION Title of Invention: CLEANI NG SHEET AND PROCESS FOR
PRODUCI NG THE SAME Techni cal Field [0001] 5The present invention
relates to a cleaning sheet having a nmultitude of |ong fibers
oriented in substantially one direction. Background Art [0002]

There are known cl eani ng sheets that arelused by being attached to a
head of a cleaning 10tool which further includes a handl e connected
to the head. Sone types of these cleaning sheets are known to have a
mul titude of long fibers. For é&)XadORIETIOMat ent Literature 1 US
6, 329, 308 Bl discloses a cleaning sheet having a heat-fusible sheet
and a nul ti tiitpofdaventéen CLEANBNG ANTDBROCERS EORI BRODUCHH@THE SAME
direction and joined to the heat-fusible sheet by a plurality of

nel t - bondi ngfeddel JHeld t hat extend 15continuously in a direction
intersecting 6?ﬁ |l ong fibers and that are disposed intermttently in
the directi ¢f0%h which the heat-fusible Iong fibers extend. [0003]

In the ¢leaning,.sheet of Patent. Literature US . 6,329, 308
hovveverg the hedP PIFSHHIRepiNgrelaasde & ?a@nﬁép??é@a‘flﬁg FHB“IH%‘EQ of {pag ibers

sheet by th%ﬂ%ﬁghPﬁ§9§8%¥§§é% b%gdnelt bondi ng 20sections. Such a

structure | om of the heat-fusible |ong

fi bers bet r%ging t nelt-bonding sections, whereby it is

difficult to rnprove the dirt trapping capabllltles Further, the
heat-RisibI?wo ong fibers may get caught in objects-being- cleaned
[0004] In order” to increase the degree of freedom of heat-fusible

l'ong fibers, Paggit abikh@kRblkdnthgdheets that are used by being attached to a head of a cleaning
10 tool which further includes a handle connected to the head. Some types of these cleaning
sheets are known to have a multitude of long fibers.

For example, Patent Literature 1 US 6,329,308 B1 discloses a cleaning sheet having a
heat-fusible sheet and a multitude of heat-fusible long fibers extending in one direction and
joined to the heat-fusible sheet by a plurality of melt-bonding sections that extend

15 continuously in a direction intersecting the long fibers and that are disposed intermittently in
the direction in which the heat-fusible long fibers extend.
[0003]
In the cleaning sheet of Patent Literature 1 US 6,329,308 B1, however, the heat-fusible
long fibers are joined to the heat-fusible sheet by the continuously-extending melt-bonding
20 sections. Such a structure limits the degree of freedom of the heat-fusible long fibers
between adjacent melt-bonding sections, whereby it is difficult to improve the dirt trapping
capabilities. Further, the heat-fusible long fibers may get caught in objects-being-cleaned.
[0004]
In order to increase the degree of freedom of heat-fusible long fibers, Patent Literature 2
25 EP 0777997 A2 discloses a method for making a cleaning sheet including a step of cutting the
multitude of heat-fusible long fibers between adjacent melt-bonding sections to divide the

length of the heat-fusible long fiber into two halves.



25 EP 0777997 A2 discloses a nethod for nmaking a cleaning sheet
including a step of cutting the nultitude of heat-fusible long fibers
bet ween adj acent nelt-bonding sections to divide the length of the
heat-fusible long fiber into two halves. 2 [0005] However, in
the cl eani ng sheet nmade by the nethod di 8closed in Patent Literature
2 EP 0777997 A2, the heat-fusible long fibers are joined to the

heat - f usi bl e sheet only by the continuously-extendi ng nelt-bonding
sections and0@@#5¢ thus integrated with the sheet. 5Therefore, the
heat-fusible long fibers cannot nove freely in the formof an

aggr egat ed bundlfEwsier gitiep d¢abing sheetunadediyythé methed dsdidsedin Ratenolitergiure ¢ EP
the dirt triﬁgi ng} capabi lities. [0006] Meanwhile, Patent Literature 3
JP- A- 2000- 24867857 A% dheiheptfusibiss loag dibets Aripingd detthe heat-fusiblel shastraplaby the
mul titude of heat-fusible long fibers having different |engths by

cuf fing t he “PHEGEh¢sding Mglkgondinge pectipust fch drea djus ciiperated with the sheet.

cont i nuqusl y- ext.endi l.t.-pondj ng sections, .in order to increase
the degree g‘fhefr"-Oé%gﬁﬁgﬁrﬁ%@aﬁﬂs3@?@?@@%@/6?—@% .emé@%fn cgaregated bl
cl eani ng shegt of.. Patent, Literature.3 JP-A-2000-24567Q,...however, the
heatfusi bl & BRGPFRIERErRl L RPES idbie Ba fRiopang i iRy | | ne
arranged beﬁwﬁﬁ? adj acent 15 conti nuousl y-extendi ng nelt-bondi ng
sections in e’ same direction as the continuously-gxtending

mel t - bondi ng segid.Q0S t r-€yp.00%008 ! sf.u

.long fibers between tﬁéﬁggwagﬁﬁgaﬁe €?E§%§@&§ﬂ§@¢%?gﬁ§5§%%acéﬁghﬁt%$?
cut apart. SuaRig $hiehdd 6 hiaililsbld e HBeSe8vRE & i
heat - fusi bl e | oﬁ%_ fi bers bet vveaen_ the a%j acent vc%ngﬁﬁﬁgggﬂgﬁseﬁ{‘gﬁl%ge
mel t - bqodi ngefig@itlOnsg b Heleen adjadeRi SonBRBNY-ckieldiigAhEk Bondilpesel@RAYLiR
20 of the thus-cut heat-fusible long fibers possessed by one of the
adj acent copidentodnrsdaye tex d@padion Gedtieinlof Beuddlisivie 15@chteans differs from
the length of the long fibers possessed by the other nelt-bonding
section. Hoy#®0@éy, the length of all the heat-fusible long fibers
possessed by either the one or the other nelt-bonding section is

uni form Thus thetle icleamung rsheet ovfh @stenti hit¢rhterel 8 nER-A2008-245680, however, the

heat-fusible long fibers, whereby it is difficult to 25i nprove the
dirt trappi h@t-e’i&%épolong tfibers ar¢ QOY) arPintesmittent eustingt linccarngdd by Sa RdpoS
Bl

15 continuously-extending melt-bonding sections in the same direction as the

continuously-extending melt-bonding sections, and therefore, not all of the heat-fusible long

fibers between the adjacent melt-bonding sections are completely cut apart.  Such a structure

limits the degree of freedom of the heat-fusible long fibers between the adjacent

continuously-extending melt-bonding sections. Further, in this Patent Literature, the length
20 of the thus-cut heat-fusible long fibers possessed by one of the adjacent

continuously-extending melt-bonding sections differs from the length of the long fibers

possessed by the other melt-bonding section. However, the length of all the heat-fusible

long fibers possessed by either the one or the other melt-bonding section is uniform. Thus

there is no randomness in the lengths of the heat-fusible long fibers, whereby it is difficult to
25 improve the dirt trapping capabilities.

[0008]

Patent Literature 1: US 6,329,308 B1



3 Patent Literature 2: EP 0777997 A2 Patent Literature 3:

JP- A- 2000- 245670 Di scl osure of Invention [0009] 5Accordingly, the
present invention relates to providing a cleaning sheet and a process
for producing the same, in which the degree of freedom of |ong-fiber
bundles is not limted by the joining sections that join the
heat-fusible long fibers to the heat-fusible sheet and thus the
degree of freedomof the heat-fusible lagng fibers is increased and
dirt trapping capabilities are inproved. 10[ 0010] The present
invention also relates to a cleaning sheet in which the degree of
freedom of the hed&iternt Lissrdolree?: EBOTF79973rs is not limted by the joining
sections that join the heat-fusible long fibers to the heat-fusible
sheet and thus t h8asiebifergugst: Bi-8-20¥45¢0bers are | ess prone to get
caught in obj t§-be”qg;gleaned. Further, the present invention
relates to a cl'&aning Sheet in which 15the | engths of the
heat - f usi bl e |gipg) fibers fromthe nmelt-bonding section to their tip
ends are made random and thus the dirt trapping capabilities are

i mproved. §0011] Accordingly, thhgrespiitérsenmion rahes mt providinged ddagisg theet andcd praeisng
sheet including: a substrate sheet; and at |east one |ong-fiber

bundl e di sposder Perucis thesarms, ingyéchdhe degresiof frypdons ofhene figerdundlse is potdipgedhyde

by 20aggregati long fibers.oriented in substantja one_direction.
The ong. £ berTearibaF Setoar Fssvibhe B5HEarh R HRR P et piER S r B
with a fiber-ji0i a6 bf B hefXhMAb bkl RERTchdéd hrd dfe FhbpifedapBilities are
orthogonal to the orientation direction of the long fibers.

The cl eani ng shpetedis formed by joining the long-fiber bundle to the
substrate sheet by 25at | east one sheet-joining section. The

cl eani ng $heetl®4l f orned such that the entire fiber-joining section

?rheats u lbg?f ta t 2‘ gﬁreaéli%e%gers]%t %n%egg%n%ég?eﬁsi}% Iggnainci}]egtgngssﬁgeli 1jnc\)~rl]1ici1 ﬁle Hé)gtreejop grerggoqn (;[)fo
the heat-fusible long fibers is not limited by the joining sections that join the heat-fusible long
fibers to the heat-fusible sheet and thus the heat-fusible long fibers are less prone to get caught
in objects-being-cleaned. Further, the present invention relates to a cleaning sheet in which

15 the lengths of the heat-fusible long fibers from the melt-bonding section to their tip ends are
made random and thus the dirt trapping capabilities are improved.
[0011]

The present invention relates to a cleaning sheet including: a substrate sheet; and at least

one long-fiber bundle disposed on at least one side of the substrate sheet and made by
20 aggregating long fibers oriented in substantially one direction.

The long-fiber bundle is formed by jeining the fong fibers together with a fiber-joining
section extending linearly in a direction orthogonal to the orientation direction of the long
fibers.

The cleaning sheet is formed by joining the long-fiber bundle to the substrate sheet by

25 at least one sheet-joining section.

The cleaning sheet is formed such that the entire fiber-joining section or at least a

portion of the fiber-joining section is not joined to the substrate sheet and the sheet-joining



4 section is in perpendicular contact with the fiber-joining section.
[ 0012] The present invention relates to a process for producing
a cleaning sheet, including at least: a long-fiber bundle formng
step of winding off an aggregate of long fibers oriented in 5 one
direction, w dening the aggregate to a predeterm ned w dth, and
joining the long fibers together with a fiber-joining section
extending in a direction intersecting the orientation direction of
the long fibers, to forma single-piece |ong-fiber bundle; a

| ong-fi ber bundl e supplying step of supplying the |ong-fiber bundle
in the sane diseioi is drpegsndichler cotticenittathd fihar-idinmgettican of the | ong fi bers
onto at |east one side of a continuous belt-like substrate sheet; a
10 | ami nated dP9dkture forming step of joining the long-fiber bundle
and the beIt-IikeTﬁubstrate spegh%ﬁ% at I%9st one speeH%%

X 0i ni nq.
section, to form A ARrHANEHOSEREE PR Al PRI AY S HEh e “g‘r“%atng

step of cuttingst Dend ALt E\ﬁhl@@on%&% BEF M ndidd ot 2R a i B HE LAY REE 0B fnD
to formindividual cleaning sheefs. [0013] 15The present invention
rel ates tos a chedirctig, sideity thamghrgienga pedsdinmed aide, sdge@iing dnn@Afibers

| ong-fiber bundle joined to at | east one side of the substrate sheet
and made by j dpssibeigwith digerdoitingyEetion frignding iy andireptiop efersesing| thh grispiatner s
oriented in supstanti al e direction with a pluraljty. of

{1 ber - oi ni ng SEUPT G sbe &l T P napiegersyof- et bR P ttsy Sl ng
t _he ori er‘t _at ' QGpp%‘ir{g%%'o@@upﬁ]fyi_né R 1 ffﬁl_erfﬂup(ﬁé i thezglﬂaeiirwtibﬁ & thd Mrjiem(ation
fiber-joining sections are disposed with a predeterm ned spaci ng

t her ebet ween. dirbionmafl the Tonpdibeis fontb @nigpst dnb gitis ofar @nt@widus belt-lve substadt shegnt
ones of the fiber-joining sections by a plurality of |inear cut
sections. 10 laminatqdrpirychee formanmitepepf s the lopgsfiter bradle apd the belidike gbgraignd
non- cut secti%Qs ag§h%i%£ sed.alternate%ﬁnggﬂﬁo%nla discgntinuo S

line, and two 0 tl%yhese SEGHY T ARISHE™'Y HEg 2 g %?ngtfgpgﬁgwpéfe?o

one anot her beiWaRReh fudsl BCSHhadd sBEkrd iBloApRESHHE] 13, to form indhitall WO
di sconti nuous |ines of the cleaning sheet | 0ok continuous when vi ewed
fromthe orierteatingoheedi rection of the long fibers. 5 Brief

Description of Draw ngs [0014] [Fig. 1] Fig. 1 is a perspective
of a cleaning¥Hdet according to a first enmbodiment of the present
I nvent| 0Ny The present invention relates to a cleaning sheet including: a substrate sheet; and a

long-fiber bundle joined to at least one side of the substrate sheet and made by joining, into a
fiber bundle, a multitude of long fibers oriented in substantially one direction with a plurality
of fiber-joining sections extending linearly in a direction intersecting the orientation direction
of the long fibers.

20 The plurality of fiber-joining sections are disposed with a predetermined spacing
therebetween. The multitude of long fibers are cut between adjacent ones of the
fiber-joining sections by a plurality of linear cut sections.

In the cleaning sheet, the linear cut sections and non-cut sections are disposed
alternately to form a discontinuous line, and two of these discontinuous lines are formed

25 parallel to one another between the adjacent fiber-joining sections.

The two discontinuous lines of the cleaning sheet look continuous when viewed from

the orientation direction of the long fibers.



5[Fig. 2] Fig. 2 is a plan view of the cleaning sheet of Fig. 1.

[Fig. 3] Fig. 3is a plan viewillustrating the shape of |ong-fiber
bundles in the cleaning sheet of Fig. 1. [Fig. 4 Fig. 4is a
partial cross-sectional view of the cleaning sheet of Fig. 2 taken
along line X1-X1. 10[Fig. 5] Fig. 5 is aSpartial cross-sectional view

of the cleaning sheet of Fig. 2 taken along |Iine X2-X2. [Fig. 6]
Fig. 6 is a perspective illustrating how the cleaning sheet of Fig. 1
i s attached BuefDestiption ofPraviogs [Fig. 7] Fig. 7 is a
perspective of a cleaning sheet according to a second enbodi nent of
15t he presenf0li4hventi on. [Fig. 8 Fig. 8 is a diagram
schematically illustrating an overview of an enbodi nent of a process

for producing a[Ekediggistisapediie offrerclqaniog divet dconrding taonfirst embogliffiegt of #e
Fig. 9 is a perspective of a cleaning sheet according to a third
enbodi ment d@¥eseiE@vpRt®sent i nventi on 20[Fig. 10] Fig. 10 is a plan

vi ew of the cl eani n sheet of Fig [Flgqf ]lFig. 11 is a
partial 3cross- s&Ugi 2R 2 iﬁl@#ﬂdﬁe"f?féh‘?ﬂl@aﬁgﬁ@e of Fig. 10 taken
along line X-X __ [E 9 zl%rb j s an_enl arged_view of a
plurality of |i K&&3]&iR >deaR YfEWlﬂFPS'FWé‘gé‘}eéB%Her?ﬁ longdiber yndlenip thefleaging
enbodi nent . €5 (gterq 13] Fig. 13 is a perspective illustrating how the
cl eani ng shé gfig 9 is attached to a cleaning tool. [Fig. 14]

gingo dllfre:’lf a peiﬁg hdfétPl Y% %Lat I?anﬁvgl%?sl-sne hicha \%tewao o cgiea%&gtsgee% o% ?-‘Pgr Ehfaken
along line X1-X1.
10 [Fig. 5] Fig. 5 is a partial cross-sectional view of the cleaning sheet of Fig. 2 taken
along line X2-X2.
[Fig. 6] Fig. 6 is a perspective illustrating how the cleaning sheet of Fig. 1 is attached to
a cleaning tool.
[Fig. 7] Fig. 7 is a perspective of a cleaning sheet according to a second embodiment of
15 the present invention.
[Fig. 8] Fig. 8 is a diagram schematically illustrating an overview of an embodiment of
a process for producing a cleaning sheet of the present invention.
[Fig. 9] Fig. 9 is a perspective of a cleaning sheet according to a third embodiment of
the present invention.
20 [Fig. 10] Fig. 10 is a plan view of the cleaning sheet of Fig. 9.
[Fig. 11] Fig. 11 is a partial cross-sectional view of the cleaning sheet of Fig. 10 taken
along line X-X.
[Fig. 12] Fig. 12 is an enlarged view of a plurality of linear cut sections in the cleaning
sheet of the third embodiment.
25 [Fig. 13] Fig. 13 is a perspective illustrating how the cleaning sheet of Fig. 9 is attached
to a cleaning tool.

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



[Fig. 15] Fig. 15 is a perspective of a cleaning sheet according to a

fifth enbodi nent of the present invention. [Fig. 16] Fig.
16 is a perspective of a cleaning sheet according to a sixth
enbodi ment of 5the present invention. [Fig. 17] Fig. 17 is a

partial cross-sectional view of a cleaning sheet according to another
enbodi nent of the present invention taken along line Xl -XI. Detailed
Description of the Invention [0015] 10A gpreferred enbodi nent of a

cl eani ng sheet of the present invention will be described below with
reference to Figs. 1 to 5. [0016] As illustrated in Figs. 1 to
5, a cl eani ng &heeiesehiAmeftichhe first enbodi ment includes at | east one
| ong-fiber bundle 3 disposed on at |east one side of a substrate
sheet 2 and made By liléz?ﬂabﬁﬁ RPREPRGEE ¢f 6 Mlganingiskeetgic@ndingr¢ efftheatbpgiment of
substantiallytﬁne direcgion. The |l ong-fiber bundle 3 is forned by
joining the | SKFFIHEYLIYL together with a fiber-joining section 32
extendi ng |inearl ysd fgadid; J - I - O | i

i recti on of the Fe b e BER e RSEE L S| AR iment o

t hus-forned | amgprdsédomrentivindl € 3 is joined to the substrate sheet 2 by
sheet-joining sections 21, and at |east a portion of the

fiber-joini ng secthiodBBgi Y 1natrajtish gesstseeiipngl Oddyeofsa Peaning tskees reading to
The plurality of the sheet-joining sections 21 i e cl eani ng sheet
A are i sposddoioh PRI P YN oy Sties s 1R Rbrdocs | ng t o

orientation dif.ealdRe@honlffe In0BEof | bers 31. [0017] The cl eaning
sheet | A of the first enmbodiment will be described in detail. 25The

cl eani ng sheet[0di#y has, per side, preferably 2 to 30 |ong-fiber
bundl es 3 on one or both sides of the substrate sheet 2. Below, a
cl eani ng sheet 1AAREETRGem9dimentiofjacleaniig sheemlibe Piseent ipengned]l B dsperbrdt h
sides of below with reference to Figs. 1 to 5.
[0016]
As illustrated in Figs. 1 to 5, a cleaning sheet 1A of the first embodiment includes at
least one long-fiber bundle 3 disposed on at least one side of a substrate sheet 2 and made by
15 aggregating long fibers 31 oriented in substantially one direction. The long-fiber bundle 3 is
formed by joining the long fibers 31 together with a fiber-joining section 32 extending
linearly in a direction intersecting the orientation direction of the long fibers 31. In the
cleaning sheet 1A, the thus-formed long-fiber bundle 3 is joined 10 the substrate sheet 2 by
sheet-joining sections 21, and at least a portion of the fiber-joining section 32 is not joined to
20 the substrate sheet 2.
The plurality of the sheet-joining sections 21 in the cleaning sheet 1A are disposed
intermittently in a direction intersecting the orientation direction of the long fibers 31.
[0017]
The cleaning sheet 1 A of the first embodiment will be described in detail.
25 The cleaning sheet 1A has, per side, preferably 2 to 30 long-fiber bundles 3 on one or
both sides of the substrate sheet 2.

Below, a cleaning sheet 1A having, per side, two long-fiber bundles 3 on both sides of



7 the substrate sheet 2 will be described in detail with reference to
the draw ngs. [0018] As illustrated in Figs. 1 and 2, the
substrate sheet 2 is rectangular. The |length of the substrate sheet 2
is 10 cmto 60 cm and the width of the substrate sheet 2 is 5 cmto
40 cm 5In the cleaning sheet 1A the long-fiber bundles 3 are

di sposed on both sides of the substrate sheet 2 by sheet-joining
sections 21. [0019] Cenerally, the4ong fibers 31 that
constitute the long-fiber bundle 3 are oriented in a direction in
which the material therefor is carried during production. 10Herein,

t he expr essi onhéd'subseatt thag 2 wilbedssci}itd ardetaibwittenfeette tonhesldysigant i al | y one
direction"” does not intend to exclude instances where the orientation
direction of J8M8l of the Iong fibers 31 deviates fromthe orientation

direction of the r r 1 due
manuf act uring error %ltu%trra i %S”P% 4 jhwfg’ Sﬁ% 78 Si1'%§%ngu$‘rid s%‘et@t ‘t’flﬁhe
[0020] 15As i ldbsehes elted 1§ tt) J 8 60 8n, ahthk %mf%@tﬁa&béﬁ@e@t isl FonPh 46 B,
first embodi ment, each long-fiber bundle 3 is fornmed by joining the

mul titude »f Il l‘l*g clangrsheeSIA, the e budich 3 are Hlisprgddeonfobih @idles) of tha kubgirate
section 32 extending continuously in a direction orthogonal to the
ori entation dish@&tdyohecopiningeectioshgl-fi bers 31. The | ong-fiber bundle 3
is rectangular(ﬁ§¥V|emed macroscopically, as illustrated in Fig. 3.
20[ 0021] | lustrated in Figs. 1 and 2, in the cleaning sheet

I A of the first eghrdijeRtiengtides BPREr dohfke tE?éJB @%r Bundk 8 aH SRASEH 0N
both sides of the substrate sheet 2 such that the length direction of

each | ong- f i beliredoomid wvdicBthermttedubthertthes ¢tagfed tidting proéetianon of t he
substrate sheet 2. Further, as“illustrated in‘Fugs. 1 and 2, in the
cl eani ng &heet AH@?mt¢&@WF$§P @ﬁﬁﬁﬂfﬁﬁ#ﬁlwﬁﬁﬁme Eswﬁﬁgwﬂfﬁéﬂﬂﬁﬁﬁﬂles
3 are disposed _si de- rectio u Late
Sheet 2wt noseoerpupiE b Pebdf e b b @ bRt B B pRL A
llength of eachilofgskbRete RtREBbLEdRlR otth@reser@e ﬁaoﬁtp@nheereggtﬁte@fstme
substrate sheet 2, and the width of each long-fiber bundle 3 is 8

cmto 30 cm MMm&heapmgsemnmemmgdmmﬂmgfh&hﬂ.mﬁdthnmf t he substrate
sheet 2 is Iar&gr than the total width of the two | ong-fiber bundles
3, and the re s of the substrate sheet 2 | ocated outward w dt hwi se

Of the |ong-fi berAs 1lﬂusgrat Fin %i ( bt ecleamn s'l"ree[ Ie gf%’leﬁ s?e h)%rtelergaf ghqonﬂq'%er
"flaps 22 becongs" sect1 ons th ? sed}to attach 9

sheet to a heaghdpf3as ?dnﬂ@ﬁbﬁ_gmﬁr%otlhe multitude of long fibers 31 together with a smg]e
fiber-joining section 32 extending continuously in a direction orthogonal to the orientation
direction of the long fibers 31. The long-fiber bundle 3 is rectangular as viewed

macroscopically, as illustrated in Fig. 3.

20 [0021]

As illustrated in Figs. 1 and 2, in the cleaning sheet 1A of the first embodiment, the
long-fiber bundles 3 are disposed on both sides of the substrate sheet 2 such that the length
direction of each long-fiber bundle 3 matches the length direction of the substrate sheet 2.
Further, as illustrated in Figs. 1 and 2, in the cleaning sheet 1A of the first embodiment, two
25 long-fiber bundles 3 are disposed side-by-side in the width direction of the substrate sheet 2

without substantially leaving a space therebetween. The length of each long-fiber bundle 3

is the same as the length of the substrate sheet 2, and the width of each long-fiber bundle 3 is 2



5(described in detail further below. [0022] In each | ong-fi ber
bundle 3, it is preferable to provide 1,000 to 50,000 pieces, and
nore preferably 5,000 to 40, 000 pieces, of long fibers 31 per
centineter of the fiber-joining section 32 on one side thereof from
t he standpoint of dust trapping capabilities. 10[ 0023] The

| ength of the long fiber 31 is preferably 5 to 150 nm and nore
preferably 10 to 120 mm in view of dust_ trapping capabilities. The
"l ength of the long fiber 31" refers to %he |l ength fromthe
fiber-joining section 32 to the tip end of each long fiber 31. In the
present enbodi gRt30 chONg tHe ipR&MBembddi i : I
the formof a fiber aggreggte 15 E?gﬁﬁmgT?H?ngﬁggégigﬁg%?%B§HMAﬂe
sufficiently opehwidhef fh lver loagiice batlies §, taohihe Wiziohs o tHeREBRatOMEN NG ated
devi ce beforehand. Wile the thickness of the long fibers 31 is not
particul arly cPYarEutwissef thefmgithadundies 3 fyhich are aifirpd © hareingtepB Ofiaps &X)

and nore pref . dtex, fromthe standpoint of securin

dust trappi nget%gt%%is%flénlget%?gﬁ Seprtg\?éﬁmﬂﬁgc%‘ﬁlf'%&fﬁé% a dd e @ﬁP‘P&g’él of
an obj ect - bei n@esehved@m @elail f2@Met belowy.al so preferable to use crinped
fibers as the long fibers 31 because the dust trapping capabilities

can be furtherl0923broved. Al so, colors other than white (such as

orange or light blue) may be used for the long fibers 31 in order,
for exanple, to i MFREVestiiver Wrdsdléds pfmbiertariendeds 80 i SS0M pigctsy angfmosny

soi |l attached. stz(fbb The fiber=jolLning secti 2 is. for
formng the | opﬁegé%i Gar BundPerEes P%nlo gt‘fgt’rﬁbg%eé%fm %8@& FIOIMLE SGCRS t
a portion of thenbichRE thiBdrAbMtheS@EIpbiRIbT At thaSpi dbighided to the
substrate 9 sheet 2. The fi bgr-ljgdgilni ng segl%l‘?k%%lp 32 e%as formed by
heat - f usi Hy orl®®&Bt h a hot-nmelt adhesive, and in the present

enbodi nent, it is_fornmed by heat-fusing the long fibers 31. As
illustrated in Fi §% lengthioftis long fber3il frarreferghilng teg 58 s angrm@2preferablp ifriod

as a single c i ight |ine.extending. in a difectjon

or t hogonal toq?wg&g?ig%ﬁt% g{u?ﬂotﬁppdﬁlgrca aF o gﬁ‘etlﬁ%ﬂ’log%k’f“'? E@Fil Pfersipthe
in the 5 | engibh@ibomesd iveohs idEnSRSHE B &dSPEER .| d
in Figs. 1to 3, the | er?g['??l] o% thé1 fi ber?]jsoi ni ng lsog%:??%g%f sngtlﬁéﬁrt@%@
same as the | embedimant lanhdbgubshavig cuch haeths e uEheén the ik 00h fibdi@ggregate

fiber-] oigi ng sect'bon 32 as illustrated in Figs. Ito 3 is 0.5 mmto

10 mm [ 0025] e Loy Rispgciatly opeaths fPar aggresatediow) witnd lpwe lepening

| ong-fi ber bupd}k o] bst rat 10 sheet.2, and are forned

by heat - f usi ngglécr%{%uz’rte%“g ﬁ}% e %’%F’i‘é‘ﬁe&ﬁ%@l’%‘%}g *ﬁ’ﬁ“?ﬁ@“ﬁ%l’é@ gty eriical, the

enbodi ment, t bagnsy ieprfe@faﬁf?d.llﬂd’Z(ﬂ%@k'aEd‘x%in@SreFfﬂﬁlyg%gﬂ) cftéxﬁ?dr’]n?thggtantdgoi&[the
an , 1n n

substrate sheet 2. As illustrated in Figs. e pres

enbodi nent, aohkasrrngi dugt adppinheamhibitds- jndi mévaging eattienson2de aatcdicspased
intermttentl é W th adjacent sheet-joining sections 21 on a straight
line in a dir8¥Trestekgonal to the orientation direction of the

long fibefs 31-1 .18 ared derd th direction of t 15substrate sheet
2-to forma sheet-joi |engr£b§eet!é§s:gg?lm%e(ragl%%”2§] eé@ggbv%glbéqaus? dustirapRing ¢
capabilities can be further improved.

Also, colors other than white (such as orange or light blue) may be used for the long

fibers 31 in order, for example, to improve the product appearance and visibility of any soil

attached.
25 [0024]
The fiber-joining section 32 is for forming the long-fiber bundle 3. In the present

embodiment, at least a portion of the fiber-joining section 32 is not joined to the substrate




sheet-joining sections 21 are disposed at substantially equal
intervals. [0026] As illustrated in Figs. 1 and 2, the interval
bet ween one sheet-joining section 21 and an adj acent sheet-j oi ni ng
section 21 is preferably 10 mmto 45 mm and nore preferably 15 mm
20 to 40 mMm An interval of less than 10 nmm bet ween adj acent
sheet-joining sections 21 nakes the degree of freedom of the

| ong-fi ber bundle too | ow, whereas an interval of over 45 nmm makes
the degree of freedom of the |ong-fiber bundle too high.

Further, as illustrated in Figs. 1 and 2, each sheet-joining section
21 is made | orgeet 1 tThe filee-joritz 3t dion320is fonaddi by e fusinf er Witohof-mbleddtesdd..
The I ength of each sheet-joining section 21 as 25illustrated in Figs.
| and 2 is 2 ramlindheqgeseppmbedighenthiis firmed by dat-figing the wagfibepsdilni Asglliuseatadi on
21 as illustrated in Figs...1 . and 2 is 0.5 mmto 10 0027] . .1

' the presenth SboLer AE TGRS Haton b B arreh cshpas Aisibine

W th the sheetsihdyiiNgdaRach bsa{agqn%%o @S ofiehb b ufr@iihe 10 15k Bbers®1, jRUR Rl

| east a portion of the fiber-joining section 32 is not jolned to the
substrat e sheaéng® dasctioh bust Ediad shéxt B gS. illdktragidin Figs AS tol 3, ke ezt Echel N
Figs. 1 and 2, the sheet-joining sections 21 are disposed on the
fiber-j oi ni ng fhergeipingsegion 33 fpcther sams ast theelengsh of heestbsiratd hpang Slde widdne d@1

are in contact._wi.th the fiber-joini sect i 32. re specifically,
2551 s at edvrroppggcioy bR eS8 b Mo febet T on 21°Ts 1
perpendicular[&ﬁgfact with the fiber-joining section 32, and joins
the long-fiber bundle 3 to the substrate sheet 2, as illustrated in
Fig. 4. Further, s shdetjoniingadcechs 2NarkEd joifng thdieng-fibaicbuhdldig B ththe eliberaid
and the substrate sheet 2 are not joined together between adjacent
sheet - j oi M ng sheet? pushye formed yheatdysing phvidh a hotyaelt aglipsives ighef irgsen erphodigicnt. 3

is separate fromthe substrate sheet 2. In ofher words, of the entire
(5 ber ;o1 nt ng BREEGTOS8Y heaireiorecer P ocb O et et
sheet - | 0i ni ng FR&CE LANS iR the Heonl QhtRGheOa bidGIS WPk RGNS Serichs 2804
the other portions (portions of the fiber-joining section 32 not in
contact w th tdisgossdieedmiteatynihGdia@atshe@niginitd yecAdne2 N@ia spraight Bk ih @ ditekiton
substrate sheet 2, and in those portions, the long-fiber bundle 3 is
separ at e fr omofthreoralte dheogengatierhdiegtion of thedprgdipgs 31—i.e., mghe lpngfhglirpcaione then

Figs. 1 and 2, .the cleaning sheet |A of the first, enbodi nme has two
Shast -} of b ng “EeEH e groffaTDs Sesonih S MBI E Faf & Whedle J9rgMout
bet ween t he S@&%F—jbhﬂgg&ﬁlﬁs Si& diPbe it UBRiAR eqPinlaMai@ Pl urality of

| i near cut sections 24. As illustrated in Figs. 1 and 2, the linear

cut sections 2e2ére forned in the length direction of the substrate

sheet 2 as two 20 parallel discontinuous lines with )

al t er nat el y- di sposefusptetio Figh daotis thedreryabbriwgen ane sheehjgining pratign 2¢ gipd an

sections 24 are disposed in a stagger attern. [0029 Ne t he

ot er a5 for “PEPH R IEAEE BrBant Rgrea: B BrS vk s el Hem

will be dgscrihtnm 29 NRes4B6LS ﬁi%@l(ﬁﬂﬁ%%t\ﬁ&n h&ackdt Sebhdifind RetlohsS21hBRAT N
e

direction, and thus easily conforns to
the degree of freedom of the long-fiber bundle too Iow, whereas an interval of over 45 mm

makes the degree of freedom of the long-fiber bundle too high.
Further, as illustrated in Figs. 1 and 2, each sheet-joining section 21 is made long in the
orientation direction of the long fibers 31. The length of each sheet-joining section 21 as
25 illustrated in Figs. 1 and 2 is 2 mm to 50 mm, and the width of each sheet-joining section 21
as illustrated in Figs. 1 and 2 is 0.5 mm to 10 mm.

[0027]



contour of an object-being-cl eaned. Accordingly, the |ong-fiber
bundles 3 joined to the substrate sheet 2 are conformable to the
contour of an object-being-cleaned, providing the 11 cleaning sheet
A with an excellent dirt-and-dust trapping effect. Fi br ous
sheets such as nonwoven fabrics used for conventional cleaning sheets
may be used for the substrate sheet 2. Air-through nonwoven fabrics
or spun-bonded nonwoven fabrics are partpcul arly preferable. Further,
ot her nonwoven fabrics, netted sheets, filns, 5synthetic paper, or
conposite materials nmade thereof may be used as the material for
form ng the subst tmahepredag @ibadimen) B3 Gher-joining sddtien b20i0 @inkd WiEh ®e Shiet-fEamgoe
made using such materials as heat-fusible synthetic fibers, conjugate
fibers, or crisagies 1l iapdlpgraied Bdig dduby leh%aPOImUe‘ﬁttfierfl@erﬂtPi@na&?@\% 32 et

| ong fibers 31 10may under tre t S oi |

| pregnat | on. ARG B SERER Rt RansrTER T el canP TR il rede,
and hydr ophi l 'tlze| Q}getﬁgllﬁ@gt fEdths 2?‘%1‘3% gsﬁé%ﬁ Yhe Iﬁ&pj%l:l'lln section -ﬁ]ean@%u's QS
and effects of the above-described cleani ng sheet F ? first
enbodi ments of shdeejoping S€hidns RNME it domiits W@ fibel joiiHie, sectibil 32. meﬁeﬁecuﬁtamg,d
bel ow. 15As illustrated in Fig. 6, the cleaning sheet 1A of the first
enbodi ment i s adlgratsa ingtigs band %gad@ gottidnipghsetion a5 isan prepradigiar egnihctavith

handl e 42 connected. to the head 41, th t he substrate heet elng
U1 T sed to! anBoRRepHEEcRah ndrG R teyiher)S: HaTh A48 b 400 snéo s

cl eani ng t ool 1ﬂ]us!rdtédlf§f71%alt eﬁlrﬁng‘ aF lilﬂstra@d inrﬁgl S'Qﬁ‘e%or% fﬂa%qmﬁ:]s Jnﬁ)thwg\.lbmtet he

cl eani ng sheet e present enbodi nent’ can be attached, and

rod- | i ke handlseed2are attrjandd @ctethd betheenha@acknt sBébt- fbﬂ:mglsa:naqsummﬁrnaaius,jﬂm nt
43. The attachment surface (bottom surface) of the head 41 is
rectangul & adongifibgiendle 4 &b@&i‘é ffomld'?ermbsltf?te shepie2. ¢ e athgr nigprds 0| theqentisg

dt f I t .y back and fqrth). th
nead 41 | it SUHGHIORE HEPACE DR s TP RAEHDR® S R L RO ENR)

I n other words, i OfstaleQAd f‘gnddthef St b&ﬁbng OlttlBI% of lh@ ﬁﬂér—%n‘g@@étlo 32 ot fn
the width direction of the head 41. 25[0

contact with the sheet-joining sections 21) are not Jomed to the substrate sheet 2, and in those
portions, the long-fiber bundle 3 is separate from the substrate sheet 2.
15 [0028]
As illustrated in Figs. 1 and 2, the cleaning sheet 1A of the first embodiment has two
sheet-joining section groups 23, 23, and the substrate sheet 2 is cut between the sheet-joining
section groups 23, 23 by a plurality of linear cut sections 24.  As illustrated in Figs. 1 and 2,
the linear cut sections 24 are formed in the length direction of the substrate sheet 2 as two
20 parallel discontinuous lines with alternately-disposed discontinuous sections—i.e., the linear
cut sections 24 are disposed in a staggered pattern.
[0029]
Next, the materials for forming the cleaning sheet 1A of the first embodiment will be
described.
25 The substrate sheet 2 is flexible in its length direction, and thus easily conforms to the
contour of an object-being-cleaned. Accordingly, the long-fiber bundles 3 joined to the

substrate sheet 2 are conformable to the contour of an object-being-cleaned, providing the



The cl eaning sheet A of the first enbodinent is attached to the
attachnment surface (bottom surface) of the head 41 by arranging the

| ength direction of the substrate sheet 2 in the 12 sane direction
as the length direction of the head 41 of the cleaning tool 4 and

mat ching the central point of the substrate sheet 2 with the central
poi nt of the head 41. Then, the flaps 22, 22 of the substrate sheet 2
are folded back toward the upper surfaceg of the head 41. The flaps 22
are then pressed into a plurality of flexible sheet retainers 44
provided in the head 41, 5 each having slits in a radial pattern. In
this way, the cth@aithegl/shiiten ekolllaadit-hiel-diit xaink effdchhe head 41 of the
cleaning tool 4. Note that it is preferable to formthe substrate

sheet 2 out of a ﬁ@%@%ﬁﬁﬁﬁééﬁsb@@@ﬁ@éméﬁUﬁﬁ@“@@ﬁ@“@ﬁ@ég@ﬁéﬁ@ﬂb@NW@en

t he substrate sheet t e shegt retainers a sheet
A of "the pr edhioul P A S
wooden floors,gdiar ar@éﬁ‘%iaﬂ pf%?e&%fed' ghey, otﬁepﬁoﬂo\z&%lﬂkk %QueQ'sEé%&t fipQ of
the long 10 fibers ¥ | ong-f1 ber bundl es 3, which natches the
wi dt h di r ect i emtefic pdpe, @u@ﬁﬁoﬁlamateshemﬁdeawrebﬁn@mb edadl edheshdbshidatforafidgy
in the cleaning direction of the cleaning tool 4. [0033] When
attached to tHeespslgle deetdf a cl eaning tool 4, the cleaning sheet |A
of the first g@ﬁ&?lnent can be used for cleaning, such as sweeping
(moppi ng) woo | oored roons, in 15 the sanme way as ordinary

noppi ng tools. TheA§n | bk S % Enidd ol ﬁggs%ch I%ata'ﬁg aghea{ ﬂmﬁl@%{nﬁ!&tﬁ%br@g
sheet | A of the first enbodlnent the f1ber-joining section 32 for
form ng the | aogugieigers, budaiiped ﬁ})ets?prqﬂﬁcﬁd/bﬂ&dt g tiataBdvy. TThe ong hiers 31
sheet-joining sections 21 for joining the long-fiber bundle 3 to the
subst r at elsheeatay2 undeigpt push | trepgmanis| ast gilgpldpnj Amppgyation, dnfirstptife tsr@ebnt

cl eani ng sheet the. |l on and the 20 substrate
cheet 2 are. nGl RS EG e GaEHb P PP s FHIETS BASPHEZ {1 om one
anot her, betwggnjadj acent sheet-joining sections 21, 21, and
therefore, the long-fiber bundle 3 is not restrained by the

sheet -j oi ni ng secTheomsioRd landNeflclODE thiee gHoOAdscribdll citdnizg shk A9\, oft ke first
degree of freedomof the long fibers 31 which constitute the

| ong-fi ber buaPlingen; & hegresqni injepid, wyn infyee, @ﬁé’eéﬂs‘frtbpcmew sections 21

i n regions, betwee t -] 0ini 21, 21  .and thus
the arre S5t r appi A EABREM it 0o st L8 AT G Hon Eloofiey £ M0
i mproved. [ 003fdnidzuddi mapha@a%ead 4145d 4 Ah&Ye cemﬂtgﬁo thd @B 91, Yith i sudbliBre
cl eani ng sheet 1A of the first enbodi nent 13 each sheet-j oi ni ng

section 21 i s simadbeing ndjiz¢do stlach tlwardleemﬁmeeomdiﬂreeneddmn of the | ong
fibers 31. Such a structure prevents the long fibers 31 fromgetting
tangl ed and thus Thesicaneson hellugraed it Figygprchgescdisastli e phielsthpfleapig sheet
cl eani ng shee Furt he because t of each shee i.ng
SoerTondo1 e b e b ot R RSy A e i gl PP EL g R D S
4, ot he 5 ysheafj.0l MiRGaS %i(ﬁ{ h?n?hezétta&%rleht 0@4ce 9&;&0&%&%&) dffhe head 41 is
obj ect s- bei ng- cl eaned, mh can in turn prevent the cleani ng sheet

I A from curl i ngtabignlar ﬁs@&%«} from abovd-UNbir@aNyy ok elcanig tdol 4 isl8ded @tpertbrin Dlednings .
1 and 2, the cleaning sheet |A of the first enbodinent has a ]
plurality of [bymedrs @yticukdy bickard foth) the hepd 41 jnrits avidsh dirgejiop &b Prgetiorpfitsi n
t he

shorter sides). In other words, the cleaning direction of the cleaning tool 4 is in the width
direction of the head 41.
25 [0032]

The cleaning sheet 1A of the first embodiment is attached to the attachment surface

(bottom surface) of the head 41 by arranging the length direction of the substrate sheet 2 in the



10 I ength direction of the substrate sheet 2. This increases the
degree of freedom of the substrate sheet, which in turn increases the
degree of freedomof the fiber bundles 3, and thus inproves the

cl eani ng properties. [0036] Next, a cl eani ng sheet
according to a second enbodi nent of the present invention will 15 be
described with reference to Fig. 7. As for the cleaning sheet 1B

of the second enbodinent, only the differences fromthe cleaning

sheet | A of suie dirédisii asiib Rl tiesectivh lof e @ealieB CifitRedeR Rl ] 4M‘=1Ia hRfching the

that are not particularly described are the sanme as in the cleaning
sheet | A of cefeal pointsif tRatistthteeihdet 2 willdltht bertrdigsait bpthe Bexd 41 Or TRAghe flaps 22,
cl eaning sheet 1A of the first enbodi nent apply as appropriate

20t heret 0. [MGF e substratefgheet| A ars tioldédelehck rovfard)the Tippérherfaleadnhaigad Aeet The
1B of the second enbodi nent has a plurality of fiber-joining sections
32' forned depsiarpthenpiessed gt pintalitywd flsxible stest refainbrs 44 provided in the head 41,
al ternatel y-di sposed di sconti nuous sections 33 (i.e., forned in a

st agger éd p&adhdianingishits an 2 sadifl peftert. odn tig Wayy Sealeanipg shest bh icembafixedrio the
direction of the long fibers 31, i.e., in the length direction of the
substrate sheut4lof therglpanipgop] hg Note thaidt is prsferblrgo sear thoswbgratashesi @ ogt ofa
whol e. The secaond enbodi nent i ncludes two fiber-joining section
groups 34; 3gipd shest beepyamet the goodhengagsment, betwpancthe sehstinth gheck &tand the dipet
of the cleaning sheet 1B of. the seco enbodi I, respectiyve ends qf
adj acent fi Beé‘?lg ‘%f"ﬁi © lepning,shgeid ?ﬁg‘?ﬁeieﬁ%efmﬁg}‘?ﬁ“ﬂ?%%@ﬁ‘é‘?ﬁm tis state for
fi ber-joining sectio LouUpsS, 34a 4b ,over.l ne _.anot her. when vi eywed
from the w arouE e IOUR R st S BKRpED. RE SrRaa i fhoer e e
in Figqa7. i i i1y Fi :

fi ber - j 9 ni 1589% 3L B nEpb UTRAEEE wrlbachdbned e AR g?eﬁgé’i‘ 8 the substrate sheet
group 34a o Al%ed : fd 5 QI | ¢ that

consti tut es\é;tq%é ot hg{r?bsggjg%]@felﬂtﬂl efclle%g{lg- ?%Cﬁlﬂgﬂ%gc%#ggmg%up 34b. The

di stance "wfpegg) overlap is preferably 0 nmto 10 nm and nore
preferably mmto 5 mm fromthe standpoint of joining the fibers
toget her. The dirgkaagRhedio theh@en of a cddnihj kRl 4 Gk f&'le&ﬁn% et DY oBihe first
constituting one fiber-joining section group 34a and a fiber-joining
section 32' embesdihedt vin beghsédfor dednée, adh acsvetpihg (edpping) Wodtign-glecred Adms, in
group 34b is preferably 1 mmto 50 nmm and nore preferably 10 mmto
40 mm 1§ r ontlekanswanapodindry mbppihgtodisgr ee of freedom of the fi ber
bundl e. The length "1" of each fiber-joining section 32' as

il lustrated in A glustyat¢dsingFigami tapd 20 thercleartineg shoeigA pHbe fiat woibedidensf the
the cl eaning sheet 1B of the second 15enbodinment is formed by such

fi ber-j oi ni AdFrdeining sepgor32 for[fomgng the long-figebuidies isj mspvidedcpepasitely diom the

21' of the cleanjng sheet 1B of .the secgond enmbodi nent are dis sgd on

d
some of t heSEPRRIESFHPRY IseoioIgirshalong tibes buadiess o the elstare qhﬁe@.g._o Furien
contact w1 SGEBRGITHE % e FEER AmragheR s dilodgaberyngl 3 end the
ifically, in f the.fi =1 0l ni ti 2' d i bed

ahove, 2Bacnerielk S Rigol GinsodRiahe B kB PP, v pRE R e
aoove, eac BRURL RS ToURnarTy AL ETSELES. |
(i che. poRBrShi Rl sl ) R St Fedne PR B3G5 B
ny thep b .
Siner hor) SRR ATl RSt i Bolditypub ot ghe B gt O o
substrate sfig %ng%i-ber%‘@tl Svidhonditge m%"'_l’or%%ﬂﬂ)?{]%t{n 19 55 h&H iR b HR éhQé?—iosit’ﬁgé

except for the above-described "some of the tiber-jolning sectio

32- are not sdiis ANt MClegivhd BethvBe adiashe iRLhhiRble S8GHhOPS, 211 and Al bW
as regards those other fiber-joining sections 32", the entire
fiber-poi ni fgppm@ehabiitibsoffedicldafing Sitbet 1 & NBp:SLASt I at e

[0034]

Further, as illustrated in Figs. 1 and 2, in the cleaning sheet 1A of the first embodiment,



15 sheet. [0040] The actions and effects of the above-descri bed
cl eaning sheet IB of the second enbodi nent of the present invention,
when in use, will be described bel ow. 5The cl eani ng sheet 1B of the
second enbodi nent, when attached to the head 41 of a cl eaning tool 4,
can be used for cleaning, such as sweepilsg (noppi ng) wooden-fl oored
roons, in the same way as ordi nary nopping tools. The cl eani ng
sheet 1B of the second enbodi ment can achi eve the sane effects as

those of theagl gesijsigingResbn RADhadd16nd infthd o6 fedttion JN@E 1dng fibkRS1.
degree of freedomof the long 10 fibers 31 which constitute the

| ong-fi ber [Sublelh@tndhirs preoéntd thaildngdibens 3 Hrons Setifie- thitdl¢di ddd (e dinbRnes Bd dirt
I n regi ons between adj acent sheet-joining sections 21', 21', and thus
the dirt tr appping capgdbditics iof i the cbdanihp eshedt elbhni nBurthbe diecdise ithe ilamgthove @dach
[0041] Next, a preferred enbodi nent of a process for producing a

cl eani ng shebeet-pogeg diction £ is DEentérk i thesdganing rdiresiton of thé Iclealing tool 4, the
described with reference to Fi_g. 8, taking, as an _exanple, a )
procedube ofshgsk-ivinieg srgtieniellail aotdges crugbbth ehjectheing-aersed, whichogant ingturn
first enbodinment illustrated in Figs. Ito 3. [0042] In the
product i on preyewdhe cypning sheel Asfrora¢Bdisg Wient | a cl eani ng sheet 1A is
produced 20t hrough the following steps (1) to (6): (1) Long-fi ber
bundl e form'[%s]step; (2) Long-fiber bundle cutting step; (3)

IS' ? gg;f | ber bund Slﬂlselrjlggrley Iasn%lussig'aeigi n's %gs!‘ qm@%aﬁ,egleséléa?u%gusrh%etf ?A n?)fn gle first
embodiment has a plurality of linear cut sections 24 formed in a staggered pattem in the
10 length direction of the substrate sheet 2. This increases the degree of freedom of the
substrate sheet, which in tum increases the degree of freedom of the fiber bundles 3, and thus
improves the cleaning properties.
[0036]
Next, a cleaning sheet according to a second embodiment of the present invention will
15 be described with reference to Fig, 7.

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

20 thereto.
[0037]

As illustrated in Fig. 7, the cleaning sheet 1B of the second embodiment has a plurality
of fiber-joining sections 32° formed as two parallel discontinuous lines with
alternately-disposed discontinuous sections 33 (i.e, formed in a staggered patten) in a

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

direction of the substrate sheet 2, thus forming a fiber-joining section group as a whole. The

second embodiment includes two fiber-joining section groups 34a, 34b.



25(5) d eaning sheet formng step; and (6) Cut section form ng step.
[0043] 16 (1) Long-fiber bundle form ng step: As illustrated in
Fig. 8 in this step, an aggregate of long fibers 31 oriented in one
direction is wound off, the aggregate is wi dened in a predeterm ned
width direction with a widening roll 50, and the long fibers 31 are
joined together with a fiber-joining section 32 5 extending in a
direction intersecting the orientation girection of the long fibers
31 (the carrying direction of the long fibers 31), to forma

si ngl e-pi ece long-fiber bundle 3. The fiber-joining section 32
is formed as goaenti nuous central sealing |ine 132 extending
substantially continuously in a direction orthogonal to the
orientation direcﬁF6nm9ﬁmihémm@ﬁgmﬁﬁﬁef@e@@mmgdwﬁhéOﬁ®¢%ymﬁgmdewm
direction of the Io flbe | n the present step

conti nuous cerf’fSP%'fF" frfﬂlafef“n SiQBINg R FelonBd f?rﬁ‘edlt%qﬁlﬁ‘éﬁbﬁrﬁ’i“mgng
section 32, IS.4;0f gﬁ’é%etﬂa BEE&RA Qmé!"‘arfoﬁwexawiﬁe (wechﬁ:?r{: m%fmcgﬁ Hddfordf Vilece

51. Such continuou ntral sea ing I'lnes are

intermttent! Yubstiatd BRetOT, ia@ Nfudtfaic@n Bigl BCIThANs, 0k ild@ddaRTFid 7h&r &d3t a
contained in the wound-off aggregate of long fibers 31. The

cont i nuous cerf’fOFrébiniSEa:PtiméTI that eongtB@esi ope filepr-fpidhgbyctikmgoup e ateilapg amerdns,
such as heat s Ih% uItras nic sealin so that it does not peel
apart. 15[ 004 b L"Hﬁ@ecf“i’fﬁér %ﬁﬂ‘&r‘@esélaﬁcg]eﬁtj‘ﬂ%ﬁ@bfﬁ’ﬁ“°lﬂlng seaion group 34b.

illustrated i F Hi3nce 8w agfc!)véla isrilnrethMbgf dOZ{mngcr)n ldngﬁ @g%!{rwr&{:r%f% mm to 3

| ong-fi ber bun e 3 1s cut intoa pr

present step, r@dCHont GRYstdniigeek obyuadhehd fibkk USkiha! €Thel Mstdnkd “d"SbdnGeen a
prepared by pressing and cutting the long fibers 31 with a first
cutter 61lbet iberoisity setnt32’ R@stiyhegsons fiber (riningredios soemi4eand s 8ler-joming
lines 132, 132 in directi rt hogo % .to the orientation direction
of the long f FH&?%%G‘:"L"“E‘F%‘“% ﬁ‘&mﬁ%{ﬁw#ﬂg‘l THHIRRS BN FPUR HE 19 REARGEN s

31) [ 0045] (3?3 5(5'919‘9 ailcl ﬁgl{’. pgﬁ%b ]b EJJ Mb P‘gn gltoﬁlﬁthe é‘ﬁndgch 1Pk & &fn

Fig. 8 in this step, I"ong- und een cu Into
the 25 predetieédsinnedie figngindlel SThs wp@h 126t cadhfDergbinih@Rstion 0R1&s Bluddaedih a
continuous belt-Iike nonwoven fabric 102. As illustrated in Figs. 8
and 1, a contiffrudiso walq Linke Hbniwearéher fualle B of hodeaning sheetrill obhé secendd

he | on r I r in.th ir ion as the
E)I’ |een'?a'?| be em u n(?entelgfog’me b?su?:l'ijpl%rjoﬁl?ngsectl(tms%2’.sarre directio

[0039]

The sheet-joining sections 21’ of the cleaning sheet 1B of the second embodiment are
disposed on some of the fiber-joining sections 32°, as illustrated in Fig. 7, and in the present
embodiment, the sheet-joining sections 21° are in contact with some of the fiber-joining

20 sections 32°. More specifically, in some of the fiber-joining sections 32’ described above,
each sheet-joining section 21’ orthogonally intersects the fiber-joining section 32’ as
illustrated in Fig. 7, and in this way, only the portion of the fiberjoining section 32°
intersected by the sheet-joining section is joined to the substrate sheet 2, while the other
portions of the fiber-joining section 32 are not joined to the substrate sheet 2. Note that the

25 other fiber-joining sections 32" except for the above-described “some of the fiber-joining
sections 32" are not in contact with the sheet-joining sections 217, and thus, as regards those

other fiber-joining sections 32, the entire fiber-joining section is not joined to the substrate



17 direction of the long fibers 31 onto both the outer side and the
inner side of the belt-like nonwoven fabric 102. Note that the
nonwoven fabric 102 becones the substrate sheet 2. [0046] (4)

Lam nated structure formng step: 5As illustrated in Fig. 8, in this
step, each long-fiber bundle 3 thus cut into the predeterm ned | ength
and the belt-like nonwoven fabric 102 are joined by sheet-joining
sections 21, to forma lamnated structyge 5. As illustrated in Figs.
8 and 1, discontinuous side sealing |ines 121, which becone the
sheet-joining sections 21, are forned by pressing with a second heat
enbossi ng deviget.52 and forned intermttently in a direction
orthogonal to 10 the orientation direction of the long fibers
31-i.e., in al@™Pection orthogonal to the carrying direction of the
nonwoven fabric 102. Further, as jllustrated in Figs. 8 and 1, each
of the internittentd §iptr 18 FIlEs elolit iFPRIGES EPdSleawns Prry 1P olethe s99nd s
long in the Org@ahalh Al Gl ARyfnch Mol e liBaEIuRl, and the

di sconti nuous side sealing I'ines I are™r ormed i n perpéndi cul ar
contact wiih eachTruMahingle& 1B@NThE Meori@atbbdidert,ivien ABehed R REALI &G
means used for the 15di scontinuous side sealing lines 121 is the sane
as those gi vervlehng todhé, cemtretusadfioyglsaningrrtehads sweepihg (ngpiingheood oY rdoBi.
Cl eani ng sheet, formng step: As illustrated in Fig. 8, in this step,
the | am nat ed &1 FEE JREAsSIdnary EPPIREIPIs- 3 predet erm ned 20 length, to

form i ndivi dual Cll"ﬁe%axﬂlgg S%Q:?% §f %ﬁoﬁ%&nb@%h&ﬁt Ic nlga,?lﬁéalr? H‘J}é?%%@ffgc(f’s% ih%seloz

is pressed and cut wth a secon suc ecomes

shorter in thefGatEayingehet IMGE the GRt dribdMimbAtS ™hidl, bhe dbdrecioBirgied siriahbmg t o
cut the lam nated structure 5 such that 2 to 30 |ong-fiber bundles 3,
per side, Iar e fibirs powkich eonstitiest the lgngefiber twhdle his nbidintited bykthe shegvginirgtsectigise et
2. Inthe first, enbodi nent, a cl eani ng. sheet 1A havinq two | ong-fiber

bundl es 3 per “5i Hd°§ES BrYtIGEECTBrHONTE SeBPslt “Ledtd B FofithitAgpine
step: In th'sC%kﬁmks§hﬁ%%%ﬁﬁ%§&fh§ﬁﬂﬂn jts are cut between adjacent

di sconti nuous side sea Ines 121, 121 in a direction

ort hogonal to[tdag orientation direction of the long fibers 31 (the

carrying direction of the nonwoven fabric 102), to formlinear cut

sections 24. Thi sNet.aprdfesregemtfodimessdf berpasesdor rrddeciigaarlaasingetiees tacerdingice

form ng sgfp Qﬁ and .t he clﬁﬁﬂjﬁgmﬁheet LgrningFfthaQS). 5[ 0049

present invention w ed with rence (0 Fig. King, as an example, a
procedure of producing the above-described cleaning sheet 1A of the first embodiment
illustrated in Figs. 1 to 3.

[0042]

In the production process of the first embodiment, a cleaning sheet 1A is produced
20 through the following steps (1) to (6):

(1} Long-fiber bundle forming step;

(2) Long-fiber bundle cutting step;

(3) Long-fiber bundle supplying step;

(4) Laminated structure forming step;
25 (5) Cleaning sheet forming step; and

{6) Cut section forming step,

{0043]



The production process of the first enbodi nment al so preferably
includes the following step (7): (7) Step of opening the |Iong
fibers so that they are fluffed three-dinensionally and randony:
10This step is perfornmed after the |am nated structure form ng step.
In this step, the long-fiber bundles 3 on the |lam nated structure 5
are air-blowmn to open and fluff the long fibers 31. [0050]

Next, a production process according toj;a second enbodi nent for
produci ng the 15above-descri bed cl eani ng sheet 1B of the second
enbodiment illustrated in Fig. 7 will be described according to a
preferred enbodi menLodeté@aidle formingbee producti on process of the
second enbodinent is simlar to the production process of the first
enbodi nment , excepﬁsﬂhaﬁwﬂW@Fkoﬁgﬂﬂﬁb@w @U%@ﬁ@wﬂéﬂwmﬁﬁﬂgﬁépﬂ@%¥imn@

t he | t d t h d t
thus descri pt i BHEOT B HLbSdREt i YaBrbcuE-Be e it St wifl 3
enbodi ment apmrﬂenf?@ T&W %rtﬁeaﬁ)l?g 1%%153{1: ?{e dél%ﬁﬁc]éether w1thI ' l%pgmin g(;nl ﬁer

bundl e form ng step ( in the pro n process of e se

enbodi ment3 t heteikdidgein-4 dicttion gnt&eGiiigORS odataticl @reftdh M Ghealdng fibers 31 (the
di scontinuous central sealing lines 132' in a staggered pattern
extending in ava@inrgékrﬁqﬂ@rmf@wﬂ%w@l) todomtpesingleipisert lonsifver il t i on of

25t he | ong fibers the carr direction of the non 1,C
102 [0082] Pur ¢ Rl S Tl el dOmEd pc GPEnPo Y S0 Ea) 4 n
the producti Orbxtgﬁdﬂf\g%ﬁl%tamml)tz %tmuﬂ)l% fsiﬁgg{?élnm%? Bllﬂaﬁtatlon direction of
di scontinuous side sealing lines I21" are orth ogonal l'y
i ntersecting tueodd e B (o te waryaRdirtdbn sard lopdfitkis 3€). 1Bdhe prisB@53y, the
10 continuous central sealing line 132, which becomes the fiber-joining section 32, is formed by
pressing with a first heat embossing device 51.  Such continuous central sealing lines 132 are
formed intermittently in the orientation direction of the long fibers 31 contained in the
wound-off aggregate of long fibers 31. The continuous central sealing line 132 is formed by
known sealing means, such as heat sealing or ultrasonic sealing, so that it does not peel apart.
15 [0044]
(2) Long-fiber bundle cutting step:
As illustrated in Figs. 8 and 3, in this step, the single-piece long-fiber bundle 3 is cut
into a predetermined length. In the present step, each long-fiber bundle 3 illustrated in Fig. 3
is prepared by pressing and cutting the long fibers 31 with a first cutter 61 between adjacent
20 ones of continuous central sealing lines 132, 132 in a direction orthogonal to the orientation
direction of the long fibers 31 (to the carrying direction of the long fibers 31).
[0045]
(3) Long-fiber bundle supplying step:
As illustrated in Fig. 8, in this step, the long-fiber bundle 3 that has been cut into the
25 predetermined length is supplied onto at least one side of a continuous belt-like nonwoven
fabric 102. As illustrated in Figs. 8 and 1, a continuous belt-like nonwoven fabric 102 is

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



The cl eaning sheet of the present invention is not limted to the
above-described 5 cleaning sheet of the first or second enbodi nent
and may be nodified as appropriate. Further, the features of the

cl eani ng sheet of the first or second enbodi nrent nay be conbi ned as
appropriate without departing fromthe gist of the invention. [0054]
For exanple, in the above-described cleaning sheet A or IB of the
first or second 10 enbodinent, the fibegj-joining sections 32, 32
extend in a direction orthogonal to the orientation direction of the
long fibers 31 as illustrated in Figs. 1, 2, and 7, but it wll
suffice if thebtediod eff Behg fibees Tr dn@Nboftt he Butéli side ahd M@ imér sida@f ke ngt-like
fibers 31. [0055] Further, in the above-described cl eani ng
sheet 1A or | Bowfoverhabricilpkt Nete thsdbaneawavseinbisd Phispemes tha subgfaieghest2. t he
sheet -j oi ni ng tions 21, 21' may be nmade different from one

anot her . [0056? Further, in the above-described cl eani ng sheet

| A or 1B of the f?ﬁf&mﬂ&ﬂgﬁﬁgggmﬁﬂgggﬁnEnt the di stance between a
sheet-j oi ning section 21 or and an adjacent 20 sheet-joining

section 215 or 21' Avwamstsatedsih @i isakid yhiseqdpa kach betg-finkrebudlils t3amasecut into the
t her ebet ween may be varied. For exanple, the distance between
adj acent ones P@F‘etﬁﬁé@i lgngh ﬁPCF]@Bs]iéHIKeoIPPgWMH fgpgic 10hemtieeed by shepgjoining

central area og th anl §heet may g@ ) gtﬁ hhqpl ho%e
located in thé&PEH ‘ggéFWGH ﬁ@ PR SFUFT R8P b ORE B8 Eess
for producing ﬁd@?ea&lg%@s‘ 5.8 ﬁlﬁ&%cdﬂfe tﬂé’s‘ﬁee‘?}oﬁ%ﬁ@&nblﬂ‘é‘? NEd RnddSy ’ﬁfé&smg
limted to the above-described first and second enbodi nents and nay
be nodifi ed asvidippdcofpiheatBbasngdonig 5aandroiaidd i chifidntpi ia didgtichrthebnal to
depart fromthe gist of the invention. 20 [0058]

10 the orientation direction of the long fibers 31—i.e., in a direction orthogonal to the carrying
direction of the nonwoven fabric 102. Further, as illustrated in Figs. 8 and 1, each of the
intermittently-formed discontinuous side sealing lines 121 is long in the orientation direction
of the long fibers 31, and the discontinuous side sealing lines 121 are formed in perpendicular
contact with each continuous central sealing line 132. The sealing means used for the

15 discontinuous side sealing lines 121 is the same as those given for the continuous central
sealing line.

[0047]
(5) Cleaning sheet forming step:
As illustrated in Fig. 8, in this step, the laminated structure 5 is cut into a predetermined

20 length, to form individual cleaning sheets 1A.  The belt-like nonwoven fabric 102 is pressed
and cut with a second cufter 62 such that it becomes shorter in the carrying direction than its
width. It is preferable to cut the laminated structure 5 such that 2 to 30 long-fiber bundles 3,
per side, are disposed on both sides of the belt-like substrate sheet 2.  In the first embodiment,
a cleaning sheet 1A having two long-fiber bundles 3 per side is produced.

25 {0048]

{(6) Cut section forming step:

In this step, staggered-pattern slits are cut between adjacent discontinuous side sealing



For exanpl e, the above-described production process of the first and
second enbodi nents includes a | ong-fiber bundle cutting step (2)
between the | ong-fiber bundle formng step (1) and the |ong-fi ber
bundl e supplying step (3), but the long-fiber bundl e does 5not have
to be cut at this stage and may be suppljged directly to the

| ong-fiber bundle supplying step right after it is formed.

Further, the process includes a cut section formng step (6) between
t he | am nat u - ] - hes: i

form ng ot epireyoh o b BRI SEER ke ARHabqRuEhRRTAR Pl 31 (e

10Further, idgndile dh@sh bf R horheEl BbRL T80 NE fSihEih e g{uﬁ&slzlquqerﬂsjkg%is

bundl e may be cut per every two continuous centra I ng

132 so that RaGthet B8Eebd B TarMREd SnBbd ¥ s@p )l 28 AScI&RRG sBlet forming
sealing lines 132, 132 as a pair; and in the cut "section formng step
(6), the lingp(s)cut sections 24 may be formed by cutting slits
between the pair of continuous central sealing lines 132, 132.

15Furt her, i[@040he | ong-fiber bundle cutting step (2), the long-fiber
bundle 3 nmay be cut so that it has two continuous central sealing
lines 132, 132 {ht hwwduction ptocesg of the first bmbsedilnerdtaize prefdrably ipludenthe foliowing
central sealing lines 132, 132; and in the cut section formng step
(6), the limgnf7)cut sections 24 may be formed by cutting slits

bet ween the pair_of continuous central sealing lines 132, 132.

20[ 0059] NER tStepgofcarsaing fep long dibers se dhadithey arefleffadnthreg-disndseighaiyrand
of the present invention will be described with reference to Figs. 9
to 12. radomly; t he cl eaning sheet IC of the third embodi nent, the

diff f Ih I i A.of the fi enbodi Wil
BRI TR RERRE R T
th i h I i t .l f the fir di , h
e oo 2o e el s BT BESRIT 0

as appropriate fpereto. [0060] 21 As illustrated in Figs. 9 to
12, the cleaning sheet IC of the third enbodi nent is nade by joining,
to at Ieastg@g@ side of a substrate sheet 2, a |ong-fiber bundle
which is made by joining, into a fiber bundle, a nmultitude of |ong
fibers 31 orienigd hMhrseSdrpobal lakchlify & bR enMokindr RrUfrBkicing ME
fiber-joining sections 32 extending linearly in a direction

i ntersegt i NghovBdeschbedr di@Ringtshen 181 6fohé b&@Bnd Embdigndn® AGistrt@PISFi317 wiid8e
plurality of fiber-joining sections 32 of the cleaning sheet fcare

di sposed wi ddscribef bedeligy 0 petered ambodmefteieadet ween. The nul titude of
|l ong fibers 31 are cut between adjacent ones of the fiber-joining
sections 32, 32Thepredystiar prbeessofithe $dcoebembodimeatis sindias toXie prbbiection process
cl eaning sheet 1 C has two parallel discontinuous |ines 26a, 26b
formed by abftbe fiwt ehodunent exeaptthatthe longdber bundle Sapingstes (Pand tiek laminated
non-cut sections 1025. The two di scontinuous |ines 26a, 26b | ook

cont i nuous Sietre, foswing stapotd tthesein rare Aifirant mnd ithus cdesaiptionts fondhe praduction

fibers 31. . .
20 process of the first embodiment apply as appropriate hereto.

[0051]
In the long-fiber bundle forming step (1) in the production process of the second
embodiment, the fiber-joining sections 32* are formed as discontinuous central sealing lines
132’ in a staggered pattern extending in a direction orthogonal to the orientation direction of
25 the long fibers 31 (the carrying direction of the nonwoven fabric 102).
[0052]

Further, in the laminated structure forming step (4) in the production process of the



[ 0061] The cleaning sheet 1C of the third enbodinent will be
described in detail. The cl eaning sheet ICis produced by:
formng a long-fiber bundle 3 by joining a 15multitude of Iong fibers
31 with a plurality of fiber-joining sections 32 into a fiber bundle;
joining the long-fiber bundle 3 on the surface of the substrate sheet
2; and cutting between adjacent fiber-joining sections 32, 32 with

| i near cut sections 24. The cl ea#i ng sheet may have a

| ong-fi ber bundle 3 on one or both sides of the substrate sheet 2.

Bel ow, a cl eaning sheet IC having a |long-fiber bundle 3 on both sides
of the 20substs@b® embeefien? thel didcomi@uale Sae istdick lifes det’adrd fanhédnoheiaiignce
to the drawings. [0062] ~  As illustrated in Figs. 9 and 10, the
substrat e shedbtereciing thegiseoahpygusgpntratppaling igd#h of the substrate sheet 2
is 10 cmto 60[(?‘5‘5:{131 and the width of the substrate sheet 2 is 5 cmto
40 cm In the 8 ning sheet IC, the long fibers 31 are disposed on

both sides of t he’I@Qéaﬁnan%ﬁ‘ee?&%@ pgseaﬁﬁyenfi&bﬁrﬁoi ﬁlll'lﬁgdn[g tl?ee&to{!é)&&ng’c%

[ 0063] Cenerally, the long fibers 31 are oriented in a direction in
whi ch t he st elehdhg thh@rdéfi@r firsiSor s2ddnd anbdd@xandandi ey Yor @eHifRt i 20 Apprégentei n,
the expression "the long fibers 31 are oriented in substantially one
direction" dodrthstheifqatues of thesleanied shieseofitiedrhproecondivdpdmer mayps cembipadi on
direction of some o;. ! h@oltﬁn if i Oerﬁu3 st of 31 d?vi ates fromthe
orientation dif &EPEHT Vet @ﬂ?g% nyge g PHEIWPIYYy of the |ong fibers
31 due [0054]
For example, in the above-described cleaning sheet 1A or 1B of the first or second
10 embodiment, the fiber-joining sections 32, 32’ extend in a direction orthogonal to the
orientation direction of the long fibers 31 as illustrated in Figs. 1, 2, and 7, but it will suffice if
they intersect the orientation direction of the long fibers 31.
[0055]
Further, in the above-described cleaning sheet 1A or 1B of the first or second
15 embodiment, the size of the sheet-joining sections 21, 21° may be made different from one
another.
[0056]
Further, in the above-described cleaning sheet 1A or 1B of the first or second
embodiment, the distance between a sheet-joining section 21 or 21’ and an adjacent
20 sheet-joining section 21 or 21” was substantially equal, but the distance therebetween may be
varied. For example, the distance between adjacent ones of sheet-joining sections 21, 21°
located in the central area of the cleaning sheet may be made wider than those located in the
lengthwise end sections,
[0057]
25 Further, the process for preducing the cleaning sheet of the present invention is not

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

appropriate as long as such medifications do not depart from the gist of the invention.



5to0 manufacturing error, crinping of the long fibers 31, and so
forth. [0064] As illustrated in Figs. 9 and 10, in the cleaning
sheet 1C of the third enbodinent, the nultitude of long fibers 31 are
di sposed on both sides of the substrate sheet 2 such that the
direction orthogonal to the orientation direction of the long fibers
31 matches the length 10 direction of the substrate sheet 2. In
other words, the orientation direction of the long fibers 31 matches
the width direction of the substrate sheet 2. As illustrated in Figs.
9 and 10, the nultitude of long fibers 31 in the cleaning sheet |IC of
the third enbombssgnt are di sposed evenly spanning the opposite ends,
inthe length direction, of the substrate sheet 2, and occupy 50%to
90% of the wi dth d&fr erpmplylist atavedesdiibal p@duction ploees o SieN tirse RO dbgalnt |
the width of 1 %ge subg%rate sheet 2 is larger than the area in
which the | ong™fPHEFYS B5udgs @ lepediSedwpdle sypatstia (Pegrsprsthe flongfber bundle

b h 1 gt hwi f I fib 3
Cubich are 1o CTeS Do0 e B RARRE: Mo Wb R ool Sy et eBinyhe

(which are referred her el na r
that are used dobhad boaetut itass sGbOAD nAPbOGAEd diPct V5RO bebuill SR

i
tool (described in detail further below). [006?] 201t 1s prefeﬁgﬁ%%
to provide 1, 000 el aBDitG0Qmpd. eces per centinmeter of substrate sheet

2, and nore prefgr bl¥ 5,000 to 40,000 pieces per centineter, of
long fibers 31 i n t'HEs I8 PECRS diclugks 14 Wik sestion; faening yiept Ehbasvesh detlarpinaed
one side ther : 0t . st. trappi capahilities.
10068] I n 1 he recemrerasy AarRe e Shins 5ERBL0Y 150G des ki
formof a fibasbaggiegate 25 (tow). It is preferable to sufficiently
open the fiber aggregate (tow with a known opening device

bef or ehand® Wi | eFurther. infieddngdibe bofidle duging gepy 2, iho @mg-fiB:k birdlem@ly be cut per
particularly critical, the thickness is preferably 0.1 to 200 dtex,

and nore pref &FEHMNP Supprua eyl sselinglingid3.Ha2 & th @gshilane-fibg Bundlsf3 has two
securing dust i i dsty! L even gn Scr t ches on.the
surface of an g%?g%%?%g?ng-@ﬂggﬁg?§$ﬁﬂgpg?€dis&algﬁ %W%F@Fﬁﬁ?%&ﬁﬂwuse

crinped fiber Sinas cit ketidn® DgYmby Beebmned by WS bdelARn e Shir S BRMLAAD cenpral
capabilities can be further inproved. 5A'so, colors other than Ite

(such as orang®lieglings 1ghtl3hl ue) may be used for the long fibers 31 in
8; d::];/ ngI[5| e);,[a',[rzl:ﬁdétaér,alr %g%?—gger Llﬂ]ﬁle %En?n%%%}: (28).,9:YE)eelg.rll‘g?.f"{lla(e':;r(:)bugdrllffi 3 X]Lysl;etz:lutl slot Y
that it has two continuous central sealing lines 132, 132 without cutting the fibers between the
two continuous central sealing lines 132, 132; and in the cut section forming step (6), the
linear cut sections 24 may be formed by cutting slits between the pair of continuous central
sealing lines 132, 132,
20 [0059]
Next, a cleaning sheet according to a third embodiment of the present invention will be
described with reference to Figs. 9 to 12.
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 particularly

25 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,

[0060]




The fiber-joining sections 32 are for forming the nultitude of |ong
fibers 31 into a 10 long-fiber bundle. In the present enbodi nent,
the fiber-joining sections 32 are not only used for formng the
| ong-fiber bundle 3, but are used for joining the long-fiber bundle 3
to the surface of the substrate sheet 2. The fiber-joining section 32
is formed by heat-fusing or wwth a hot-nelt adhesive, and in the
present enbodinment, it is formed by heatz-lf usi ng. The nunber of
fiber-joining sections 32 on the cleaning sheet IC of the present 15
enbodi ment is preferably 2 to 30. The cl eaning sheet 1C of the
present enbodi nent AdiaudiGn FikPSlo-1b Qe ' ich will be
described bel ow with reference tomﬁ]%!ec%?nag\?mﬁ%{gis&&%ﬁﬁﬁrﬁgl%gord&egﬂfmade%y
embodi ment,  asioireus eriated: side ofd gssralBshad d, aléhg- @G wHidh& hiOby joining
fiber-joining sectjons 32, 32 is forned as a single continuous ’
strai ght |ine S8 Wels: A mpliadeietiees fibasy3 Lorietrd gosadtantioly ohesdirection with a
orientation di ' cthe | ong fjbers 31-i.e., spanning the
opposite ends, ﬁli%ﬁﬁt%%g ffgérrléjfﬁﬂg ﬁﬁg%ﬁ eslgt PRding, finspahy ing f pyliregtigy g‘“@ﬁé@g the
[0068] As bl | usteh@ioairkdloddf9% 1o 0; . af . each
fi ber-joi ning section 32 is thel%sfgarrg%s Tthiggrfﬂgﬁg?%bewminﬁéecgcﬁ'f)g% plibe
sheet 2, and t®eanipg shett 16faregtspbved ivides prdicmiing sfRfb tHRbBAeRS The multitude
The two

illustrated £l intnFigs. 9 and 10 is 0.5 mMmto 10 mm

adj acent fi ber %[O 3L dterqubbrévesn adimont anes of Hti fivpeisieidg wictidns a2, 32 by a
predet erm ned §pRAGI B9 ebet wegn, _and the spacing is preferably 1
mmto 50 nm rr%r e@pzrﬁg%nrggr}ggtl %‘g'ﬁf ﬁr?’r‘n C?fﬁ“'?ﬁﬁhegrlgrﬁai e refalie] dlisernfinuowy

the degree of inesssal@6d Bfmda aiick Ry Sisposag tk A0G ons 24 £ eani n.
sheet I1C of the third errbodl?rrent iyslslcj)olgt ai ned gftsceﬁt{oﬁ éln‘;gan?ﬁoé"cf“osﬁcél ns

fibers 311%nd %Al sBetwedisetistonslines a6l loak @hinide wieBwe@Eb: (0 BSnasont Ne
long fibers 3L with |inear cut sections 24 in a central area 32a

bet ween the t WECFPbEMBEAbwysections 32, 32, as illustrated in 5
Fig. 11. The ggRjyal area 32a is |ocated substantially in the mddle
of the adjacent fiber-joining sections 32, 32 and is 1 cmto 10 cm

wi de. [0070] TiRSlehrig4bdet RE @ the tHitd Ehishs; ibdiN€Rhural ity of

| i near cut sections 24 ag;*e f ormed ing?%grﬁegtr@?ﬁe%%%%ﬁc!)eﬁﬂ'of t he
substrate sheet 2Thesleanine pestdlC] ie lprodicsd by tibrmihg USlohd KBS buAik byliGining a

al t er nat egy-di sp.o%ed d[ih%sjfgonti nuous sections 25-i.e., the linear cut
sections 24 arf& §epoeRber 34 vath aqleiliepf Hhericrivg sediony 32 ints arfdtrendle)

Figs. 9 and 1Q,.: oy sections 24 are arranged in a
staggered patter r‘;”h ?en%{‘%@&f%“ﬁ’g‘%ﬁ"ai%’reé‘é o %?S”F%teéll? > gk QUi pesyeep
thus formi ng, adien fivdging sethi&BONGE APk hRETor6R, 26b respectively
conposed of two groups of linear cut sections 24. The two
di sconti nuous | i néscledming sipgimag Aok alogkibd beaR Btoh B BotRSdaY baMEdLsf5OM
above as )

sheet 2. Below, a cleaning sheet 1C having a long-fiber bundle 3 on both sides of the

20 substrate sheet 2 will be described in detail with reference to the drawings.
[0062]
As 1llustrated in Figs. 9 and 10, the substrate sheet 2 is rectangular. The length of the
substrate sheet 2 is 10 cm (o 60 cm, and the width of the substrate sheet 2 is 5 cm to 40 cm.

In the cleaning sheet 1C, the long fibers 31 are disposed on both sides of the substrate sheet 2

25 by fiber-joining sections 32.
[0063]

Generally, the long fibers 31 are oriented in a direction in which the material therefor is




15 illustrated in Figs. 10 and 12, but together forma single
continuous |ine when viewed fromthe orientation direction of the

|l ong fibers 31. By arranging the two discontinuous |ines 26a, 26b
such that they forma single continuous |ine when viewed fromthe
orientation direction of the long fibers 31, the long fibers 31
between the two fiber-joining sections 32,32 can be cut reliably.

20[ 0071] As illustrated in Figs. 10,and 12, respective ends of
adj acent linear cut sections 24 that formdifferent discontinuous

| i nes 26a, 26b overlap one another when viewed fromthe orientation
direction of t heriddamgngfprddedtisn. 31-1.e., the wdth direction of the
substrate sheet 2. Mrre specifically, as illustrated in Fig. 12, an
end of a linear cuferdiedicicariessian fihealongcithas i tuetodientaane sbRardhls Ao ikt S
line 26a overlgps an end thﬁig'l i near cut section 24 that constitutes
the other adjacent’ diecoits e GHances Herestsisrientaion difeetion alseme of the'longffibers
overlap i s pretedablyi e No] g ve .0 nd bel ow 5 and nore
preferably 0.1 nmto Z&Iqm%]%?e%%trﬁq tdﬁgc%s) %Hﬁﬁe&l ?{t%hedlfajonﬁ'é’\yﬂ’ﬁﬂ?f'ng}-‘w& Hlge
fibers apaft. ®hendistianesr tehpindehwRediR:kI 8L fGHt Section 24
constituting one discontinuous line 26a and a |linear cut section 24
constituting t [R8%4bt her adj acent discontinuous |line 26b is preferably
1 mmto 50 mm an re preferably 5 nmto 30 mm fromthe standpoint
of the fiber |eng?‘r§r‘1ﬂ)“Str te@ﬁ‘é g% ?E‘Pﬁ%’l‘)h’“&e*H%“gsgb‘tﬁét(?aﬁtbﬂ@hbmbpdifﬁhe,the

length "11" ofm@g D B8 i 4.as illustrated in Fig. 12
oS m to 50 o lehRERT Hi, A5 S8 oL e NPl Sriet phitn

al | of the | ordyedtivheni®g@il bahavarnatdlQlid@basceit 1d.i P8L: kPiNi ¢t ons
32, 32 with the linear cut sections 24, but it c{ng%gg%gfgﬁarc%g ﬂfeﬁlglg{ht he
long fiber$ ardecigppfhectiaimie det 2. i o®§%ools, thomienaibon tiretidn@NGe foh DR
have been cut .31L1%gge%]thelqgg§.ause ;he | i near cut sections 24 are
arranged in a staggerad patteid o Bofuistiakshe; hehs lsstaehin gt ind i 182,

32 in the cl eanitfigle SNRAE fidels Afin tRSLLNI ofjoent, which is
produced by cutting wt The Il near @ésg?gg?inﬁgﬁfﬁ,emE@waW@%%
have two fi berevdnbrpinhisg dsopipbsiteiaids, at tRderdgth dirb@isn, onA8kikOsned 2! er
fiber length, and a shorter fiber |ength. Fromot he s%ranglpog’r?ﬁ&]%f:upaust

trappi ng capabPiit F4sof theryedth efiesubstit elreet 2 niytte wésert: Babddpieg:, fhi b, @1

is 15 prgferghl 0. .50 mm .and nore preferably 20 to 30 mm
wher eas t he sﬂ%rsgt{besrqef%%eéglsll%'%eéflﬂ" Ak Whish gherlong dibeys 3 arg disposedfad tbl y

10 to 25 nMm  aREnEHR Bkefietal Yol Jhe "fiber |ength of
the long fiber 31" refers to the i e%é'?ﬁ%?%mwtlsﬁéf% °8¥-‘Fec5ﬁ Hi Grgich are

section 32 t orefdyed to fprednittr of “fRAC?”) @B@nek isd@dns Bht are used to attac thé\%qéagin
that, fromt hST:st andpoi nt of dust trapping capabilities, thhe I be

| ength of t heSTeep ekl pelpaging woldstasesived indetolfondmrtglow).n t he wi dt h
direction of Q% cl eaning sheet 1C, fromthe respective fiber-joining
sections 32, c!)f the cleaning sheet I1C of the third enbodi nent is

preferablzy 10 to 1dibfleBible @RLIDT §oRS ﬁ)tO%é f}pcley pexscoentgn?ete%g sul:rt]:;{gte hge(gz,?’a!ld

more preferably 5,000 to 40,000 pieces per centimeter, of long fibers 31 in the length direction
of the substrate sheet 2 on one side thereof from the standpoint of dust trapping capabilities.

[0066]

In the present embodiment, the long fibers 31 are used in the form of a fiber aggregate
25 (tow). It is preferable to sufficiently open the fiber aggregate (tow) with a known 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




Next, the materials for form ng the cleaning sheet IC of the third
enbodi nent will be 25descri bed. The substrate sheet 2 is
flexible inits length direction, and thus easily conforns to the
contour of an object-bei ng-cl eaned. Accordingly, the cleaning sheet IC
becomes 26 confornmable to the contour of an object-being-cl eaned,

t hus exhibiting an excellent dirt-and-dust trapping effect. The
same materials as explained in the cleanj,ng sheet | A of the first
enbodi ment can be used for the substrate sheet 2 and the long fibers

31. 5[0074] The actions and effects of the above-described
cl eani ng sheet off @cafngtdver trdpping c@pﬁ‘g,g@lgsr@@t Qlnihde to ntion
when in use, will be described bel ow. preve éﬁlsch lﬁi?ﬁr%ét gly E Oga‘&;

13, the cleani P@ec’s‘l’?@é@eﬁr@dof the third enbodi nent is used on a

cl eaning tool 4 tﬁat has .a head 41 and a handl e 42 connected to the
head 41, with the SuBEFLTRlefpus sirres fibas 4 gie inng fiversad becausathe dehirdppieg

cl eani ng sheet, The cl eaning tool 4
illustrated in Elﬁggﬁl%fgy%r@?@ﬂmé%vedhead 41 to which the cl eaning sheet
I C of the present Mwheothyaie heaRhiReswRk LAk n

42 connected to the head 41 via a 3n| ver sa (jmncl)ilglﬁllq)l )3&8%1 dséﬁef r'}ﬁ‘ ﬁ%ght
surface (bott oficBdt freeedey, fosfexanimie, amprodklthé groduecibpeagite akd aéiblmy @y\{g,ggj &irom
above. Normall ({1e cleaning tool 4 is used to performcleaning 15by
novi ng (partlcufl afly back and forth) the head 41 in its width
direction (theoghyection of its shorter sides). In other words, the
cl eani ng di rectlon of the cleaning tool 4 is in the width direction
of the head 41. [ OB7fHer Jmag@écﬁammg:mﬁ%hmh%m%uttme B?foﬁéj pbgdi rent
is attached to the attachnent surface ottom sur ace “of~the

head 41 by? ar rasdibeiGurdice I“é]ﬁ’glrdﬁeﬂd¢mlfe¢hlﬁmnhaiffbeltjblﬁxn§$¢hﬁ)hd’fﬂtaﬁ: o @Blused 1 N
t he sane di recftlfon as tlhetl ngth direction of the head 41 of the

cl eani ng t ool REPE D 1 T TaRdle dalivg g use dar dainiegt the foee-Sheb bundietiso sheet

2 wth the ce@,grf@g R O h efla522 22 of
the substrate sheet 2 a?sélg egtg%l Eg%ﬁbef"glmnrgcfecp%%‘ﬁ %?ﬁ?e&bfés”ﬁfort he

head 41. The Mxthphot%ltadh&mtelmmmpﬁeq;%ﬁﬁdedlﬂaﬁ91 nﬂ i RFRl b ¥, | exi bl e
sheet retainers 44 provided in the head 41l ) 1 each %laeefﬁﬁsdﬁgsl its in

a radial pattern. Therpuphirsof diggrjoiting setiemriz ng th’leleetnm}g GheeNnC e fel pr@ehct O

the head 41 of ]g gneglls r}.lgnq %oc_g’h 4. Note that it is preferable to
formthe Substra SRt o 30 The Hening dhees h6 ef thegeseny srbodimentrhes tgood

engagenent beg u{grlgcugﬁé@%,t WSyl Q@%tscn%edé})egwtwr}tg re cprgn%g to t!12e7drawin gs.

the present embodiment, as illustrated in Figs. 9 and 10, each of the two fiber-joining sections

In

32, 32 is formed as a single continuous straight line extending in the direction orthogonal to

the orientation direction of the long fibers 31—i.e., spanning the opposite ends, in the length

20 direction, of the substrate sheet 2.
{0068]

As illustrated in Figs. 9 and 10, the length of each fiber-joining section 32 is the same as
the length of the substrate sheet 2, and the width of each fiber-joining section 32 as illustrated
in Figs. 9 and 10 is 0.5 mm to 10 mm. The two adjacent fiber-joining sections 32, 32 are

25 disposed with a predetermined spacing therebetween, and the spacing is preferably 1 mm to

50 mm, more preferably 10 mm to 40 mm, from the standpoint of the degree of freedom of

the fibers.




retainers 44. The cleaning sheet I C of the present enbodi ment can be
used in this state for sweepi ng wooden floors, for exanple.
Accordingly, the orientation direction of the long fibers 31, which
mat ches the width direction of the substrate sheet 2, is oriented
substantially in the cleaning direction of the cleaning tool 30.

5[ 0076] When attached to the head 41 of a cleaning tool 4, the
cl eaning sheet 1C of the third enbodi nmenf, can be used for cleaning,
such as sweepi ng (noppi ng) Wooden-floored1 rooms, in the same way as
ordi nary mopping tools. As illustrated in Figs. 9 to 11, in the

cl eani ng sheet [G0®)of the third enbodi ment, the 10 long fibers 31

bet ween adj acent fiber-joining sections 32, 32 are cut by a plurality
of linear cut sectTheRkanmg shetiaC ofshe ird cisimdimBnttiCoblapedhyt MInDRE Bhd Mers 31
di sconti nuous |ines tﬁut | ook |ike a single continuous |ine when

vi ened from t h& ot et SPTBH SPret 2 et o prmsfPotifinas pothe g ibers 31 v libear &di S
way, they can Reidgit; J Accqrdingly, the long fibers
31 are not restrai ﬁ%&ﬁﬁs"""?ﬁ%{( %?%g?t\y?egfhﬁit‘ho eI B S0R932, %%EFg“UStratedin
15i nprovi ng t hBgdilt The agirhingeaC 8033k 1hdatedi . eanin heet |1C.
Al'so, the long fibers 31 are |ess prone t%gosggltaﬁ)ggju%%tm?&rlle 3t T adjacent
obj ect s- bei ng- HicEiinEg secfiq@F27 2 and is 1ewrtd hoamwids il | ustrated in Figs. 9
to 11, in them@bﬁ]’;\ni ng sheet IC of the third enbodi nent, the | ong

fi bers 31 between” adjacent fiber-joining sections 32, 32 are cut by a

plurality of IineagingResYUs; i 24 that forma staggered
pattern. Accordingl 31/," egc%}h%%i'e%hgqg?}e (lzuéqilfy qtffl‘ﬁférrc-“} SS?“HP%% agderried igghe3 2,

32 has | ong filbeths dixtidhavi Mg el ear enk £),0 hs: a |.onger
fiber length, and a shorter fiber |ength. Thgsgiﬁll\%\lxe)%%%@#oﬂselﬁﬁf ﬁ”’é'thare
al so di f f & entalfpashi-ditpesetl Hisontinhien gtctions 5-t-he te0ing@ir ok REcHs BilareEpERTINY
outward, in tQ%tawex%ahtdi re ,'llon of the cleaning sheet IC, fromthe
respective fiBereyor RIHY: {557 imgBigs. 3and 19 8imdinesr dlit segliops 24t dnenruigoein

| engt h of the als@BgrehibReMHSH 3 i N 0 each of the fiber-joining
sections 32, 32 ?%ren:gt uni fh oreﬂ‘?i1 gﬁegholn%g[hﬁﬁ'g’sw?égﬁt Fithus fospiag 2 ¢ e, of

fiber |engths disQuitvoss Bésr266 1265 RsgIBKES ob f0PEL ot BRI SeF ardom a
thus allows the dirt trapping capabi ictnikbgze £0 t())egk %g&ihﬁ%af%u\t/éea{pms o4

Further, by f Tl Pongscamisuasptives 263, 25tn eah idok @Bedbiin@nsisOnakd 288 Haadem

manner, the | i, ber.s ing three different fiber |lengths after
cutting them @Mﬂ%%&g hngﬁ'ﬁ ﬁ%"’&p?z&tﬁ tagethey fomsa siagle eoh@nuguis e whea viptvad trarf

the | ong fibems okhibECRIBEYER nd whi ch further inproves
the dirt trapping gapabi i es.lﬁgﬁg?%%] B Amaliy e twg disqopippys dines Riet

according to &bfsodirthantheyriaolh BB cobfinubRQindH RIS ved AYERL bR M Jiede,
described with reference to Fig. 14.
of the long fibers 31, the long fibers 31 between the two fiber-joining sections 32, 32 can be

cut reliably.

20 [0070]

As illustrated in Figs. 10 and 12, respective ends of adjacent linear cut sections 24 that

form different discontinuous lines 26a, 26b overlap one another when viewed from the

orientation direction of the long fibers 31—i.e., the width direction of the substrate sheet 2.

More specifically, as illustrated in Fig. 12, an end of a linear cut section 24 that constitutes one

25 discontinuous line 26a overlaps an end of a linear cut section 24 that constitutes the other

adjacent discontinuous line 26b. The distance “wi” of overlap is preferably equal to or

above 0 mm and below 5 mm, and more preferably 0.1 mm to 2 mm, from the standpoint of




As for the cleaning sheet 11) of the fourth enbodi nent, the
differences fromthe cl eaning sheet 1C of the third enbodi nent
w Il be described below Mtters that are not 10particularly
described are the sanme as in the cleaning sheet I1C of the third
enbodi ment, and the descriptions provided for the cleaning sheet IC
of the third enbodi nent apply as appropriate thereto. [0079]

The nunber of fiber-joining sections 32 the cl eaning sheet 1D of
the fourth 15enbodinent is three, and as Illustrated in Fig. 14, each
of the three fiber-joining sections 32, 32, 32 is fornmed as a single

conti nuous st r autgigtthd fibas a@xt! eTHeidR@Inded " NBrwdid LG Q5 s&%m%ﬂkﬁluﬁ Itlgocmte he
orientation direction of the long fibers 31-i.e., spanning the
opposi te ends, dFgonimHens|liggrge tnddilincactul weiion 84 condtienting thsdtiicpddRicS@EbnRuous
[ 0080] 20As reg%ggg B! hreflpg?luralit of linear cut sections 24 of the
cl eani ng sheet Sf° PREEH IR SabBEh Ahnore preierablyrfemm te GO mse dtooms
24 are arrangegaddhbi fo t di sconti nuous
[ines. 208, 205, "R ERARAREER BEbL SR & et sy HiErar St
sheet | C of t hénetdiursettieniaaslinog®atd in HRWEMES mmidsotle Cl eani ng sheet 1D
of the fourth enbodi nent, two sets of the discontinuous |ines 26a,
26b are formed i nNetdi ibispietsrbl tot domgletia cuttib oftded o Fibe N3 1ate iwéh tBdadjacent
As

direction of the | Ongggcgq?]?{iiégl’ as illustrated in Fig. 14.

regards these two se it the fipsrRybisations Hebut f# Gyronsiiisgd tattiss long

positions for fRkHlPGnPRESEE ir9Eq i inuous |ines 26a, 26b w thin
the central area 32a E)n(eat ween iadj; §ceﬁoﬁgﬁlﬁgorngﬁgﬁriﬂaﬁe}e%&i ons are

di spl aced so tl@&R] they 29 are different fromthe positions for
form ng the other_set of discontinuous |ines 26a, 26b. [0081]

The acti o and ePr@tse gheplincprhent ststions-dese rired el canizag! sheat bad def
i nvention, when in use, will be

the fourth em}lcggj_jgent se%{iotﬁf riesent . o, > ey
described bel ow '5The*CIea rF?J B cearing eettlfeofftes thirchcrelipdioditmehich is
when attached ptqaude 8y ARAY Wit 1R fin@r cut sections 24, are formed to have two fiber lengths as
illustrated in Figs. 9 and 10: a longer fiber length, and a shorter fiber length. From the
standpoint of dust trapping capabilities, the longer fiber length of the long fiber 31 is
15 preferably 20 to 50 mm, and more preferably 20 to 30 mm, whereas the shorter fiber length of
the long fibers 31 is preferably 10 to 25 mm, and more preferably 10 to 20 mm. The “fiber
length of the long fiber 31" refers to the length from the fiber-joining section 32 to the tip end
of each Iong fiber 31.
Note that, from the standpoint of dust trapping capabilities, the fiber length of the long
20 fibers 31 extending outward, in the width direction of the cleaning sheet 1C, from the
respective fiber-joining sections 32, 32 of the cleaning sheet 1C of the third embodiment is
preferably 10 to 150 mm, and more preferably 30 to 120 mm.
[0073]
Next, the materials for forming the cleaning sheet 1C of the third embodiment will be
25 described.
The substrate sheet 2 is flexible in its length direction, and thus easily conforms to the

contour of an object-being-cleaned. Accordingly, the cleaning sheet 1C becomes




cl eaning tool 4, can be used for cleaning, such as sweeping (nopping)
wooden-fl oored roons, as with the cleaning sheet I1C of the third
enbodi nent . The cl eaning sheet 1D of the fourth enbodi nent can
achi eve the sane effects as in the cleaning sheet IC of the third
enbodi ment. That is, as with the cleaning sheet 1C of the 10 third
enbodi ment, the cleaning sheet ID of the fourth enbodi nent has a
plurality of linear cut sections 24 that,extend so as to formtwo
paral |l el discontinuous lines but that |00k |ike a single continuous
| ine when viewed fromthe orientation direction of the |long fibers,
and therefore, coifemhdngo fhiebedn®usdbr REt MR ATLRGEN 1, f§ Ber =1 0i ni n
sections 32, 32 can be cut reliably. dgﬁso,l ‘ﬁle ?d(;r{léjsf?xgéﬁﬂgg 31 eég‘“‘é'em
| ess prone to §Etanddustippingefiodj ect s- bei ng-cl eaned. Further, the fiber
15 I engths of the ,}B{Qn fi bers 31 become random thus allow ng the
dirt trapping capabf F{isEeraly aysaplpipgsiip e gleanfgshdaerneite, fird hebalneaniang
sheet 1D of thg fQudih & | t has t sgts of the two
di scont i nuous Iines 26a, %g%h&g%@d[bﬁgoné@?%ﬁe forned at positions
di fferent froni0oTse anot her. Therefore, the fiber lengths of the |ong
fibers 31 become even nore random conpared to the cleaning sheet |C
of the third embodihpestions amt effdusort the ablive-testrbaP Rienthe2@eaPRD b ik €S
can further be in&}r@ove [0082] Next, a cl eaning sheet accordq ng
to a fifth enbBEFCHERE OGhe Fesent vewdemphaninsn milbe dodclied betowdescr i bed wi t h
reference to Fig. Al3usdsdfiPE. A€ Cleani sheet IE of the fifth
enbodi ment, the di ffél?encéshfg'rlg?ﬁh? Hféa“@ﬁ%ﬁti of thethigd pabpdipent ésfusedym a
third enbodi nesaning hd! 4t e sRhd DEsld DB Matd.e hat, 4fr.e, not
particul arly described are the sane as in the c(ftgg]tﬁih%aél‘lgﬁvé%?]els‘és‘@fe
t he t hird!®nbcbiehebring ublived t© hecidtbsdemiips thes $C prieviesiad, for the cl eani ng
sheet 1C of the tlgér? enbodi nent apply as appropriate 30 thereto.
[ 0083] As i || GSTYATefosl f eptgted pig. d hiacledeahratidl t© wbioh the Beanfog tika
fifth enmbodi magtyr Mase@nRiHsALd f_ fiber-joining sections 32" fornmed
as two parallel di s%gnlt]ti nuoﬁénf%ﬁ%saneﬁhfcﬁa“ Iat"éjg‘r‘fﬁg"éfﬂﬁf‘%l‘i%%%@ theead
di scont i nuous 4$etitd eiigrsaSjoint 4. Thd RadRAnd Drrd d.pattern) in a
direction orthogonal to the orientati on di regﬁcﬁ%ﬁ%rﬁaﬁé}?l&h&ﬁ ad?‘l“b’é‘rs
31, i.e., in quf@“gu@ﬁﬁtvwwéfi freacaboen Nérmaihe ths elbsing @bl iS06EH naforrh m‘:lﬁling
form ng a.fi b%r;niagi %é\{g uﬁlﬁcéaircon g%r oup as a whole. The fi 1Pth
embodi ment’ i nci UAe%S PHBFURAITHRACK pditorihnie bead ¢1 ivris eyidehufinectiu (theuka:tiof &IOS 4]
10As for the fH.R&d-S1 1 BE [ 32' of .the cleaning sheet I|F of
the fifth enbodi msSlnts? resp%’i’%%’etﬁégﬁﬁgm%fmé%ﬁ“é’?H‘ﬁfle?ﬁ“ﬁé?ol f-é5 i thegidth
sections 32', dig2fiontohdt¢ hehdan di fferent fiber-joining section groups
34a, 34b overl ap one another when viewed fromthe wdth direction of
the substratel®@féet 2, as illustrated in Fig. 15. That is, as
illustrated in Fi,l%. ]15, an end of a fiber-joining section 32' that
constitutes one fib&FTSiSHEhY deba Pigherphodiment 3vattadve ol tpstadimeraHacd 5
of a fiben-| ojbbtatkuSREI: RBhad at _constitutes the other adjacent
fi ber-j oi ni ng sect i 'on )group Silbg.yqﬁnémél §§e ﬁ%é‘rmt\‘/%}?"’ftbﬁfs“w&t?fhﬁ?izi"‘sthe
preferably O same tlieecdd aamm: lagsl dirgeicd oPhe h&k APl from the
standpoint of formng a fiber bundle. The di stacnﬁmétgﬁaaggeq"\a}%@%t ¥
fi ber-j oi ni ngFeRBERINGAF tEpubstranhedt £ with theceome pdiktbEike fietd i Nohed QieiflaRrD2
group 34a andzzacmffljiebetit?-ioi ning section 32' constituting the other
adj acent fibeF-J OFAMRE SRS 1268 fgieslipciamiar shepwped ewfabd of the hemd 41, The
flaps 22 are then pressed into a plurality of flexible sheet retainers 44 provided in the head 41,
25 each having slits in a radial pattem. In this way, the cleaning sheet LC 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




20 to 50 mm and nore preferably 10 nmto 40 mm fromthe standpoint
of the strength of the fiber-joining sections. The length "12" of

each fiber-joining section 32" as illustrated in Fig. 15 is 5 mmto
50 min. [0085] The actions and effects of the
above-descri bed cl eaning sheet 1E of the fifth 25enbodi ment of the
present invention, when in us; wll be described bel ow The

cl eaning sheet IE of the fifth enbodi nen when attached to the head
41 of a cleaning tool 4, can be used for cleaning, such as sweeping

(rmoppi ng) wooden-fl oored roons, 31 as with the cl eaning sheet |C of
the third enboditarentdd. The cleshhi@ skebE@@irog psl AASY

embodi nent can achi eve the sglgme effectspagb%ﬁnb%ﬁg%f%gﬁiu%gmsLE'(SaSet?tefoct:
of the third efyEHNgrEAden fpms fdrsxampl. WAdchrdingle, bd aniitg GHQR6T of fe ¥fo

the third errboggerresqt .t he Cgll eﬁmi_ng sheet |E of the fifth enbodi nent

has a plurality or 1 VAdHPPehe Wi disclionrns the ubsipet shesk?, ésrmicrsel saistabially

formtwo paral 1n%ecﬁbﬁ|%%1kéﬁgrp(?%cfe%n%§§oo yf that look like a single

conti nuous |ine when Vviewe rom oriéentation direction of the

| ong fibers, aii7eiherefore, the long fibers 31 between adjacent
fiber-joining sections 32, 32 can be cut reliably. A so, the |long
fibers 31 are | essVispeinchedde hehead ALgh cldaningtoples ths <RRIinRGhe! RAGEE: third
Further, the fiber. |en tbhs gf the | oncg fibers 31 becone random thus
all owing the df't ‘?’F‘ﬁﬁ%’i AL DpERning 51 8s twsening (muminghyprodsneitbored rooms, in

Furthernore, tfgaske&asBAinseehn; f the fifth enbodi ment has a
plurality of fi bgr-j %{Hﬁi ng ec%ﬁll@o%z formed in a staggered

pattern. Ther ef or &; iluieef itbEs. ben @t hshOfieahle sleQn@ Jrigher; e¢
even nore _random cong)ar ed to the cleani neél ls%égt IC o %Elﬁee%%(?ﬁf?’%
5

enbodi ment?® arleretiiers 3 iieveen adfacenyfibprivinige wajpadizl $2aast aphtuf hgkake

i nproved. [00856%}0“15 "}'S@é a_cleaning sheet according to a sixth

embodi ment of fHe pr et iR, a5rie four tvg parallgslisgragienopshlings it tobk Hiefassinglec e
to Fig. 16.  continds fifah [ . et .|F of the sixth =

enbodi ment, the di f?ﬁe‘?évr'?gﬂ‘gevf&b%%gk'ﬁg“%%g‘é{’n‘i“ "d“"é?ifé*&p"“lg%b%?’ andithispyay, d
enbodi nent wi lthey b belas ediathed bel ow. Matters that are not particularly
descri bed are the sane as in the cleaning sheet 1C of the third

enbodi nent, and tfwosDdgdeelpstibona! pe oo radiethed by the Akr-ph@aRbaghsshagl | C

of the thjsd odi nent . apply as._appropriate thereto. [0087 As

i |l ustrat le5o| i ?1 R&“.gq'%é“?“ t{ﬂﬁﬁ"g‘ia?f’zﬂli"})sgfﬁ? Hepnisasestdb 3@500.%13 tot@f]‘mctséam ng

sheet |F of t e winsidh-_ODAMN é}Fs-b'l?ﬁ%_gk%edform ng a long-fiber bundle 3
e o ong

made by aggregating a nultitu
(0077}

Further, as illustrated in Figs. 9to 11, in the cleaning sheet 1C of the third embodiment,
the Jong fibers 31 between adjacent fiber-joining sections 32, 32 are cut by a plurality of linear
20 cut sections 24 that form a staggered pattern. Accordingly, each of the adjacent fiber-joining
sections 32, 32 has long fibers 31 having two different fiber lengths: a longer fiber length, and
a shorter fiber length. These two fiber lengths are also different from the fiber length of the
long fibers 31 extending outward, in the width direction of the cleaning sheet IC, from the
respective fiber-joining sections 32, 32.
25 Accordingly, the fiber length of the long fibers 31 belonging to each of the fiber-joining
sections 32, 32 is not uniform, but instead there are three types of fiber lengths. Such a

structure makes the fiber lengths random and thus allows the dirt trapping capabilities to be




25 fibers 31, and is a joining section that is not involved in

joining the long fibers 31 to the substrate sheet 2. Instead, the

|l ong fibers 31, which constitute the long-fiber bundle 3, are joined
to the substrate sheet 2 by neans of sheet-joining sections 21. 32

[ 0088] As illustrated in Fig. 16, thg plurality of sheet-joining
sections 21 of the cleaning sheet IF of the sixth enbodi nent are

di sposed intermttently on the fiber-joining section 32 in a

di rection i nigpses | BetHeh 8y QL L on. di: o) f.the l.ong fibers
31, to form gﬁlgheet-j oi ni’nsé%%ﬁlgré@% ?%ﬁ]ngrl{éﬁg%%&%%ﬂ%mﬁﬁ%]fié. frgnanner, the
| i near cut sempifiles R4hHing MeeCdigaal LE.O €.Si Xt. .
enmbodi ment are di sposed ingta centgﬁgfllﬂ%f?ag%g%% \ia\lg%rn utﬁ;n% tpg WMGOLF‘W cut
sheet - j oi ni ngecl@s i pthe GbaUEsthad 3 th Jodsl Abests | ek 39]

The actions and effects of the above-gldét)g%r3ilg)g‘§)g1c‘4|é§§[§{|1lgﬁe S deog{’g‘&'f—c% e
t he sixth 10ewbods thedirt ippinp eappbiii@nt i nvention, when in use, will be
descri bed bel ow. The cl eaning sheet |IF of the sixth enbodi nent,
when att%achel@078 the head 41 of a cleaning tool 4, can be used for

cl eani ng, such as sweeping (nopping) wooden-fl oored roons, as with
the cl eaning she¥xtAGlegning Weeet srcording i o diuntreinbodi@ntc el hranSiheSkiol Fil
of the sixth enbodi rent can achieve the sanme effects as in the 15

cl eani ng she¥tdescadeskwithyeteranre i Figrbddi ment . That is, as with the

cl eani ng sheet IC ﬁf thgl third enbodi nent, the cleaning sheet |IF of
the sixth embodi/feRt Hacleaping shegh) 11 pf dhe fourhambodimestp dlie diffsreRebs tat the

extend so a [ ar el djscontjnuous |ines but that | ook
like a si ngl%lee c%%g?erﬁr{;%%fﬁ]eﬁgff%%hwpmﬂwdmmb@ ksldventdatieonthat are not
di rectijgn of,.t: i.ber and therefore, the long fibers 31

bet ween @ad i ?rélgltﬂa‘#’?‘g%‘%gﬁf%%ﬁﬁ?\egs%ﬁ iﬂbﬁi‘E clegningghest 1 quh%ﬁhird e@bodiint, and
Also, 20t £ : | @ss. pron et caught in

obj ect s- bei Eg %ﬁgg}g}ﬁg%sbﬁ{gﬁlrd? %e@r f eh(ggwges?‘e?%elﬁépﬁéheofhufjh@boéﬁ’@em iaply s

31 becone r atelthidd§o.al | owi ng the dirt trapping capabilities to be
i nproved. [0090] The cl eaning sheet of the present invention is not
limted to [d0g9Jabove-described 25 cleaning sheets of the third to

si xt h enbodi nents, and can be nodified as appropriate. Further, the
features of theTle sanbapisfitRejoinifd sécibnst B o 0 Bl ' ts

be conbined as appropriate w thout departi r?g t;jr c?mh%%% Sgéggﬁﬂogi}ﬁeﬁg%\{
i nvent ton. e@®diny@9i|three, and as illustrated in Fig, 14, each of the three fiber-joining sections 32,

32, 32 is formed as a single continuous straight line extending in the direction orthogonal to
the orientation direction of the long fibers 31—i.e., spanning the opposite ends, in the length
direction, of the substrate sheet 2.

[0080]

20 As regards the plurality of linear cut sections 24 of the cleaning sheet 1D of the fourth
embodiment, the linear cut sections 24 are arranged in a staggered pattern to form two
discontinuous lines 26a, 26b, as with the linear cut sections 24 of the cleaning sheet 1C of the
third embodiment. However, in the cleaning sheet 1D of the fourth embodiment, two sets of
the discontinuous lines 26a, 26b are formed in a direction orthogonal to the orientation

25 direction of the long fibers 31, as illustrated in Fig. 14. As regards these two sets of the
discontinuous lines 26a, 26b, the positions for forming one set of discontinuous lines 26a, 26b

within the central area 32a between adjacent fiber-joining sections are displaced so that they




i i i 1D, 1E, and
For exanple, in the above-descri bed cleanlng sheets | C, D, ,
| F of tﬂg third to sixth enbodi nents, the |inear cut sections 24 cut
both the long fibers 31 and the substrate sheet 2 at the sane

positions as the long fibers 31, as illustrated in Fig. 11. However,
only 5the long fibers 31 nay be cut, as illustrated in Fig. 17.
[ 0092] Further, in the above-described cl eaning sheets IC, 1D,

1E, and IF of the third to sixth embodi ngnts, the fiber-joining
sections 32, 32' extend in a direction orthogonal to the orientation
direction of the long fibers 31, as illustrated in Figs. 9, 10, 14,

15, and 16. 10kevigfeit fromlie pbdithe foi o ﬁﬁ&%ﬂo@ﬁ&o&ﬁb%sg%?g?t%g
intersect the orientation direction of the long fibers .1 0093]
Further, the al8%é- described cl eaning sheets IC, ID, 1E, and |F of

the third to sixth enbodinments are fornmed so that the direction
orthogonal to thqu ﬁgﬁT%FWgﬁ%ﬂ$ﬁ%dViGW“UF“FH@ de&hign ghees b rof (81 fourth

. ; . q
the | e : [ . hstrate sheet 2, as illustrate
T oe 100 joeolmnbEL by e BE AR e SR ha Big ™ot e T he

| ength direction ahe tihging wkst IMAbRSHOS erodih M When arached Bk Ee%E 4}1&»’"‘%
the above-described cl eaning sheets IC, ID, 1E and I'F of the thrr
to sixth enbodii9teing 9ol 4 deebeused forstepiingngicipat saeeging GiopEiok) Wdodn-A6Md&ms,

] bstantially the 20m ddl e of adjacent
i bar i lOca%g%“%Egﬁgm%§§£§égOHﬁTmF%%Vm@WPV need to be between

fiber-joining sec (
j i | O i her, in the

adj acent fi ber - | oitfd MnifEGEd Pt Btourdmbb PO e UL , :

abgve-describedJcFeé%?nd?sH%ets %%% ﬁﬁ% b%%? g%ﬁaﬁﬁwﬁpeﬁﬁﬁeﬁﬁﬁﬁﬂmﬂﬁ

si xt h enbodi neivpsng thixe 1€ N @k srd @bsdiBent Utrh8 §CLd \pin,sthgéyeaq%“g\ﬁt lgl Af qlave

to be the sane. 25Exanpl es [0096] The present invention e

descri bed!q n hirdembedingst. g leinise swetd ©mb thel fongh dntodbnaiTpds@$lurality of linear cut

sections 24 that extend so as to form two parallel discontinuous lines but that fook like a single
continuous line when viewed from the orientation direction of the long fibers, and therefore,
the long fibers 31 between adjacent fiber-joining sections 32, 32 can be cut reliably. Also,
the long fibers 31 are less prone to get caught in objects-being-cleaned. Further, the fiber
15 lengths of the long fibers 31 become random, thus allowing the dirt trapping capabilities to be
improved. Furthermore, the cleaning sheet 1D of the fourth embodiment has two sets of the
two discontinuous lines 26a, 26b, and the sets are formed at positions different from one
another. Therefore, the fiber lengths of the long fibers 31 become even more random
compared to the cleaning sheet 1C of the third embodiment, and thus the dirt trapping
20 capabilities can further be improved.
[0082]
Next, a cleaning sheet according to a fifth embodiment of the present invention will be
described with reference (o Fig. 15.
As for the cleaning sheet 1E of the fifth embodiment, the differences from the cleaning
25 sheet 1C of the third embodiment will be described below, Matters that are not particularly
described are the same as in the cleaning sheet 1C of the third embodiment, and the

descriptions provided for the cleaning sheet 1C of the third embodiment apply as appropriate




34 thereof. [0097] Exanple 1: A cleaning sheet as illustrated in Fig.
1 or 2 was produced. A 2.2-dtex-thick 5 core/sheath heat-fusible
conjugate fiber having a polyethylene terephthalate core and a

pol yet hyl ene sheath was used for the long fibers 31 constituting the

| ong-fiber bundle 3. An opening device was used to open 5 g (about
160, 000 pi eces of fiber) of fiber bundle (tow) of the conjugate fiber
and to widen it to a length of 280 nmmand wdth of 80 mm To prevent
the long fibtesto3l fromfalling apart, a single line of fiber-joining
section 32 was applied to a 10 widthwi se central area of the

| ong-fi ber bi#i83Je 3 spanning the entire length thereof in the length
direction (i.e., in a direction orthogonal to the orientation
direction of theAdidngrafeil befig. 13]the cleanifeoheet t Ref theofifih bibulihert BELL M@ Elity of
The fiber-joining section 32 was 3 nmw de. Joining of the

fi ber-j oi ni rigpesisitingectdms 3&Somueiae verbapaflehdispntimsisiges Mih aitcirtaedy-fiwsed
wi dt h di rectd'_on of the |ong-fiber bundle 3 matched the orientation

di recti on of lﬁ%@mawe?qoaﬁg%@mfmaw adtageered pefttexnhin 4 difvetion) axihngongl to the
section 32 extending in to?e l.ength direction of the |ong-fiber bundle
3, the | ong FicHat@ ‘grfcti% Hhe longrfpers; 33 eke-1in gl length dirsetioniof ite substrate sheet 2,

aggr egat ed at .even, when. t he |ong-fiber bundle 3 was not joined to
t he substr at ussiﬁ%lg?g %.%bfrd@%jg section g%‘JP as a xholg;  Theniifyembadinent inshudes two

fabric havi 2 is. weight of 40 g/n2 was used for the 20substrate
sheet 2. Thggg ﬁja%?}’l Sgcetlr{??gg’luﬁsejrﬁa’t?ﬁgr eof was a core/sheath heat-fusible

conjugate firfgmuy (2.2 dtex x 51 mm having a pol yethyl ene
t er epht hal at[e cl)re and a pol yethyl ene sheath. The substrate sheet 2

was 283¢mm | ong 398k ROFLATRM : 9 f. phe l.ong-fiber hundl es
3, 3 were placed on one ég:jgée %?e o rg%gu%fs%g\%e%m%%%? 1%,"%‘? £ emq’oq“ne“t
si de- by- si deespéctibrids Dfgfacint K584;dining A S t sand

were | oined t%éthe subst r%t_e _sherét ZE_by tftaﬂsegzshgggtﬁ?tofpﬁé ﬁgﬁ%@?ﬁ%ﬂgmg
21. Joi ni ngsatiod BOushBR] 34t0bRHAY ofeaotRP Y heil vidRsl BEHAIHY ﬁrﬂiﬂpﬁirection of the
heat - f usi ng. Each sheet-joining section 21 was long in the

ori ent at i onsub3tate sheet 2, as illustrated in Fig. 15, That is, as illustrated in Fig. 15, an end of a

fiber-joining section 32 that constitutes one fiber-joining section group 34a overlaps an end
15 of a fiber-joining section 32’ that constitutes the other adjacent fiber-joining section group 34b.
The distance “w2” of overlap is preferably 0 mm to 10 mm, and more preferably 0 mm to 5
mm, from the standpoint of forming a fiber bundle. The distance “d2” between a
fiber-joining section 32’ constituting one fiber<joining section group 34a and a fiber-joining
section 32’ constituting the other adjacent fiber-joining section group 34b is preferably 5 mm
20 to 50 mum, and more preferably 10 mm to 40 mm, from the standpoint of the strength of the
fiber-joining sections. The length “I2” of each fiber-joining section 32 as illustrated in Fig,
15 is 5 mm to 50 mm.
[0085]
The actions and effects of the above-described cleaning sheet 1E of the fifth
25 embodiment of the present invention, when in use, will be described below.
The cleaning sheet 1E of the fifth embodiment, when attached to the head 41 of a

cleaning tool 4, can be used for cleaning, such as sweeping (mopping) wooden-floored rooms,



direction of the long fibers 31, and was 20 mm|long and 3 nmm w de.
The plurality of sheet-joining sections 21 were fornmed intermttently
in a straight line in a direction orthogonal to the orientation
direction of the long fibers 31-i.e., in the length direction of the
substrate sheet 2-and nore specifically, the intervals between

adj acent sheet-joining sections 21 were 530 nm Each sheet-j oi ning
section 21 was formed to be in perpendigylar contact with the
fiber-joining section 32. [0100] Exanple 2: Exanpl e 2 was
made just |ike Exanple 1, except that the intervals between adjacent
10sheet - j oi ni ng wakht tlewimg ghketWE bEhahigdgdadifedm t hose of Exanple 1. The
i nterval s between adj acent sheet-joining sections 21 in Exanple 2

were 40 mm ExanplTee Jeaning sheet 1E ofzde fifth enxhedipiert can acigeerfy sem@ effggis apadie

just like Exanple 1 ept. that |nt vals bet n adj acent
hoet - o ni ng ates wrd 107 e i tenbuct RS Fr SRF SuBE MEEHT of ne
adj acent 15s h%&rdnﬁsbﬂ}nm tl?eec%dn%nsﬁee?ilE bf'?hﬁi%ﬁ%h@dn?feni"ﬁ%@ 1}% lme r cut
Corrparatlve Exanmpl e 1: Compar ative Exanple 1 is dF rom
Exanpl e 1 5n tsbaibnstoh hashert sop0b R gvogaalld] Genidilioushies bt Gat 1$dknxmedsingle
intermttently in a direction orthogonal to the orientation direction
of the |ong fidetingougline wgn vigwesHeat the erleptitipg disesden o the dang\ihes. ik theseforas  a

single contlnu i lin 2Q. on .t.he fjber-join ion 32
oxt ondi ng i n tirouieS o Piweh 6cat o e PO P SOGE AT
ot her words, t@om&'ﬂl gfer]ésglgrm?eetgttr&t%vgtlm%&gctst l;&ﬁ]g—cfeQ\@& ]P'Qllth@f' H fiber
section 32 had the same shape and Size and were forned at thé same
posi ti on. The l@ihest thedaicib@s3 MREcterdndors, 2Hile alRS/ing the HitarpYigy cpabilities to be
Conpar ative Exanple 2: 25Conparative Exanple 2 was nmade just |ike
Exanpl e 1]0 exdeppvethdiurthaveot. ficetiopaing shetsdEvoé éne feilljeambedirrens s etplyradibhifng

sections 21 e .changed fromthose of i
bt voon ad) acaRe JGRBBL Bl 11 REUb PO SRR CIRBERalt D i e
were 5 nm 360ng fibers 31 become even more random compared to the cleaning sheet 1C of the third
embodiment, and thus the dirt trapping capabilities can further be improved.
[0086]
15 Next, a cleaning sheet according to a sixth embodiment of the present invention will be
described with reference to Fig. 16.

As for the cleaning sheet 1F of the sixth embodiment, the differences from the cleaning
sheet 1C of the third embodiment will be described below. Matters that are not particularly
described are the same as in the cleaning sheet 1C of the third embodiment, and the

20 descriptions provided for the cleaning sheet 1C of the third embodiment apply as appropriate
thereto.
[0087]

As illustrated in Fig. 16, the fiber-joining section 32 of the cleaning sheet 1F of the sixth

embodiment is for forming a long-fiber bundle 3 made by aggregating a multitude of long
25 fibers 31, and is a joining section that is not invelved in joining the long fibers 31 to the
substrate sheet 2. Instead, the long fibers 31, which constitute the long-fiber bundle 3, are

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



Conpar ati ve Exanpl e 3: Conpar ati ve Exanple 3 was made just |ike
Exanpl e 1, except that the intervals between adjacent sheet-joining
sections 21 were changed fromthose of Exanple 1. The intervals

bet ween adj acent sheet-joining sections 21 in Conparative Exanple 3

were 50 nun. 5[0101] Hair Trapping Capabilities: Each cl eani ng
sheet according to the Exanples and Conparative Exanpl es was attached
to the cleaning tool 4 illustrated in Fihg. 6 and was used to sweep an

ei ght-tatam - mat - si zed wooden-fl oored room (having a size equal to
eight tatam mats, each 10mat bei ng approximately 182 cm |l ong and 91
cmw de) scattogep wth strands of hair, to evaluate its hair

trappi ng capabilities. The evaluation criteria were as follows: A
Al l the strands ofssHajtratedaylag. d@nhplpbiaityyof thegtppaing BetioBt 31 the clodninig aliept
were nostly tr%pped,, | t hoygh a spal |l anmount remained C. Some .
portions of halifrof R THERPORMEN STt isBePhig e dpbecs 16 RoCrQINAgSECtpm % gt

porti ons of haffr FERBFrEtPoUPem e ._
Capabi |1 11 oo, ‘EEuR olRiihe B oRRhbARRE bR Bhe P, K I SR RRIAS

Conpar ati ve Exadih 88upMBSs a whole. ¥hd 16 ed sdcBork DEoGheRRRMIREhEO I of fhe sixih
illustrated in Fig. 6 and was used to sweep an
20ei ght - t at am emyedimgit agdisprsotimre fehiod pred batvommtlsoab revsed sheetjbinibg eadbn
crunbs, to evaluate its bread _crunb trapping capabilities. The
eval uation cri¥¥ptE RPEragd Fdg Idws: A All the bread crumbs were
conpletely tragpsd B: Bread crunbs were nostly trapped, although a
smal | amount rendl ned

The actions and effects of the above-described cleaning sheet 1F of the sixth

10 embodiment of the present invention, when in use, will be described below.

The cleaning sheet 1F of the sixth embodiment, when attached to the head 41 of a
cleaning tool 4, can be used for cleaning, such as sweeping (mopping) wooden-floored rooms,
as with the cleaning sheet 1C of the third embodiment.

The cleaning sheet 1F of the sixth embodiment can achieve the same effects as in the

15 cleaning sheet 1C of the third embediment. That is, as with the cleaning sheet 1C of the
third embodiment, the cleaning sheet 1F of the sixth embodiment has a plurality of linear cut
sections 24 that extend so as to form two parallel discontinuous lines but that look like a single
continuous line when viewed from the orientation direction of the long fibers, and therefore,
the long fibers 31 between adjacent fiber-joining sections 32, 32 can be cut reliably. Also,

20 the long fibers 31 are less prone to get caught in objects-being-cleaned. Further, the fiber
lengths of the long fibers 31 become random, thus allowing the dirt trapping capabilities to be
improved.

[0090]

The cleaning sheet of the present invention is not limited to the above-described

25 cleaning sheets of the third to sixth embodiments, and can be modified as appropriate.
Further, the features of the cleaning sheets of the third fto sixth embodiments may be

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



C. Some portions of bread crunbs remained without being trapped 25F:
Al nost half of the bread crunbs remai ned without being trapped [0103]
Eval uation results for the Exanpl es and Conparative Exanples are
shown in Table 1 37 below [0104] [Table 1] Exanple 1 Exanple 2
Exanpl e 3 Conp. Exanple 1 Conp. Exanple 2 Conp. Exanple 3

33

{0091]

For example, in the above-described cleaning sheets 1C, 1D, 1E, and IF of the third to
sixth embodiments, the linear cut sections 24 cut both the long fibers 31 and the substrate
sheet 2 at the same positions as the long fibers 31, as illustrated in Fig. 11. However, only

5 the long fibers 31 may be cut, as illustrated in Fig. 17.
[0092]

Further, in the above-described cleaning sheets 1C, 1D, 1E, and 1F of the third to sixth
embodiments, the fiber-joining sections 32, 32" extend in a direction orthogonal to the
orientation direction of the long fibers 31, as illustrated in Figs. 9, 10, 14, 15, and 16.

10 However, the fiber-joining sections only need to intersect the orientation direction of the long
fibers 31.
[0093]

Further, the above-described cleaning sheets 1C, 1D, 1E, and 1F of the third to sixth

embodiments are formed so that the direction orthogonal to the orientation direction of the

15 long fibers 31 matches the length direction of the substrate sheet 2, as illustrated in Figs. 9, 10,
14, 15, and 16, but it does not have to match the length direction of the substrate sheet 2.
[0094]

Further, in the above-described cleaning sheets 1C, 1D, 1E, and 1F of the third to sixth

embodiments, the cut sections 24 are formed in a central area 32a located in substantially the
20 middle of adjacent fiber-joining sections 32, 32, but they only need to be between adjacent

fiber-joining sections 32, 32.

[0095]

Further, in the above-described cleaning sheets 1C, 1D, 1E, and 1F of the third to sixth
embodiments, the lengths of the cut sections 24 do not all have to be the same.

25 Examples
[0096]

The present invention will be described in further detail below according to Examples



[ [ abilities AAABB B B Bread Crunb Trapping
ggbgbr[?fﬁgggAcng C C C 5[0105] The eval uation results shown
in Table 1 reveal that the present Exanples are not only capable of
trapping small dirt such as hair, but are also capable of trapping
relatively large dirt such as bread crumbs. In contrast, since
Conpar ative Exanple 1 is formed such that the sheet-joining section
21 and fiber-joining section 32 are provéped as a straight line on
10 substantially the same position and thus the |ong-fiber bundle Sh
is restrained by the sheet-joining section 21, there is a drop in the
bread crunb trappemg capabilities. In Conparative Exanple 2, the
interval s between adjacent sheet-joining sections 21 are too small
and thus the dé§fBe of freedom of the |ong fibers 31 constituting Lhe
| ong-fi ber bundIeI% is |limted by the sheet-joining sections 21. This

i AMRIHE bread crumb trapping 15 capabilities. In
Comons ot | ve. Exnay ween adj acent shee oi ni ng

: : t-j
ComPems 30 S STIE b B S R 3 e s
fibers in she édr%ﬁéaﬂbhﬁﬁﬂﬂuﬁb]@%@r@d’é@@ ftbgtohamngq @ﬁ&gth l% {er'e Q%E‘aﬁitecclolrengnd a
together. This results in a drop in thg bf ea cri r Pplng
capabi | i ti es. polyethylene sheath was used for the long fibers 31 constituting the long-fiber bundle 3. An
opening device was used to open 5 g (about 160,000 pieces of fiber) of fiber bundle (tow) of
the conjugate fiber and to widen it to a length of 280 mm and width of 80 mm. To prevent
the long fibers 31 from falling apart, a single line of fiber-joining section 32 was applied to a
10 widthwise central area of the long-fiber bundle 3 spanning the entire length thereof in the
length direction (i.e., in a direction orthogonal to the orientation direction of the long fibers
31), to join the long fibers together. The fiber-joining section 32 was 3 mm wide. Joining
of the fiberjoining section 32 was achieved by heat-fusing. Note that the width direction of
the Tong-fiber bundle 3 matched the orientation direction of the long fibers 31,
15 By virtue of the fiber-joining section 32 extending in the length direction of the
long-fiber bundle 3, the long fibers 31 in the long-fiber bundle 3 were kept in an aggregated
state, even when the long-fiber bundle 3 was not joined to the substrate sheet 2.
[0098]
An air-through nonwoven fabric having a basis weight of 40 g/m® was used for the
20 substrate sheet 2. The constituent fiber thereof was a core/sheath heat-fusible conjugate fiber
(2.2 dtex x 51 mm) having a polyethylene terephthalate core and a polyethylene sheath. The
substrate sheet 2 was 285 mm long and 205 mm wide.
[0099]
Two of the long-fiber bundles 3, 3 were placed on one side of the substrate sheet 2,
25 side-by-side without substantially leaving a space therebetween, and were joined to the

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

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




[0106] 20Exanpl e 4: A cleaning sheet as illustrated in Fig. 9 or
10 was produced. A 2.2-dtex-thick core/sheath heat-fusible conjugate
fi ber having a pol yethyl ene terephthal ate core and a pol yet hyl ene
sheath was used for the long fibers 31 constituting the |ong-fiber
bundl e 3. An opening device was used to open 5 g (about 160, 000

pi eces of fiber) of fiber bundle (tow) of 25the conjugate fiber and
to wden it to a length of 280 mmand wigth of 80 nm To prevent 38
the long fibers 31 fromfalling apart, thie long fibers 31 were joined
to the substrate sheet 2 by two fiber-joining sections 32, 32. Each
of the two fi béecfidi dithRYoEEHels BNSand : ingle.
continuous straight |ine spanning t%gs gﬁtl]%”?gm% gﬂdgfﬁ“‘g‘?‘d?h?’%gﬂﬁ?{‘%?fe
sheet 2 in theshegngnite sditipedl ver fdrnetisaitehtlydn a stiafdhtdindhn b dcli @brthogonal
orthogonal to the orientation direction of the long 5 fibers Bf).
Each fi ber-j oi i EuRteR difpetpn ofyhe logg fvarssdlcte e Mitke lengdlirjorheftheseitrith e

two adj acent fihen-i.0f ning.sechi oos 32, .32 was 8 cm Note that
j oi ni ng of thegh?‘iq%er{?(} l@+ %&ngtesltgéﬁ' Ry, b@ﬁgené%f‘ﬁe’é‘\?léeﬂtﬂﬁ‘?mﬁ%@ﬂ? sy,

and the wi dt h 3t h@CtEaomshedi-id; ; ' . Ghed the
W aoNshedt-idilhey Qg2 { WQ%HIQH%?AO?%ET&?%%? -

orientation direction of the l'ong fibers 3I. &t B
nonwoven f abr iihehiginingepciontdasi s wei ght of 40 g/ n2 was used for the
substrate shee[g3 The constituent fiber thereof was a core/sheath
heat-fusible c Hﬁhgate fiber (2.2 dtex x 51 mm) having a pol yet hyl ene
terepht hatate cor gé&%g:f pol yet hyl ene sheath. The substrate sheet 2
was 285 mm | ong an "mm wi de. [0108] 15The long fibers 31 and the

substrate sheet 2EMRpR Ckds nide _ﬁlstmké'ﬁﬁllﬂp%eylf %Iceﬂ[t WAEAL infHbis t%&\%;[:ein% j%cent24
ce

in substantially the central position 0O e two adina n

fiber-j oi M ng sBeticingasec8ihs 23 eretabanglat fadnn thbReof Eh@d NG TEOBRvaR fbetween
Exanpl e 4. . The linear cut sections 24 were disposed in a

st aggered pat 'SP ERRACIRBIEserPHEdn Bxarle g 49 e over | ap di st ance "Ww'
bet ween adj acent tiaﬂxﬁféﬁ: cut sections 24 was 0.1 mm the 20di stance
"d" between adjacent linear cut sections 24 was 30 nm and the | ength

"1" of each |ineass aWBaBRE, BG4 WaSmA0 ke EQHQY 1, BBNREnS intorvals

between adjacent sheet-joining sections 21 were changed. The intervals between adjacent
15 sheet-joining sections 21 in Example 3 were 10 mm.
Comparative Example 1:
Comparative Example 1 is different from Example 1 in that the sheet-joining sections
21 were not formed intermittently in a direction orthogonal to the orientation direction of the
long fibers 31, but a sheet-joining section 21 was formed as a single continuous straight line
20 on the fiber-joining section 32 extending in the same direction as the fiber-joining section 32.
In other words, the sheet-joining section 21 and the fiber-joining section 32 had the same

shape and size and were formed at the same position. The other features were the same as in

Example 1.
Comparative Example 2:
25 Comparative Example 2 was made just like Example 1, except that the intervals
between adjacent sheet-joining sections 21 were changed from those of Example 1. The

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




Exanple 5 was made just |ike Exanple 4, except that the overlap

di stance "wW' between 25adjacent |inear cut sections 24 was changed
fromthat of Exanple 4. The overlap distance "wW' between adj acent

| i near cut sections 24 in Exanple 5 was 0.5 nm Exanple 6: 39

As in Exanple 5, Exanple 6 was nmade just |i ke Exanple 4, except that
t he overlap distance "w' between adjacent |inear cut sections 24 was
changed. The overl ap di stance "w' betweg% adj acent |inear cut
sections 24 in Exanple 6 was 2.0 mm Exanple 7: B5As in Exanples 5 and
6, Exanple 7 was nmade just |ike Exanple 4, except that the overlap

di stance "w' bet weesmpadii@@Rahpid 3: near cut sections 24 was changed. The
overlap distance "w' between adjacent |inear cut sections 24 in

Exanple 7 was 0 nrﬁonwmﬂ%mmpﬁe 3Bxanmdde jbt like ExamBlonpakBhtl ML tlﬁxﬁﬁﬂhlﬁ 4
was different Erom e4|nthat the long fibers 31 and t

10substrat e sh8gyed 2 SH‘?‘E{JO’(‘BH{% sectipns 24 puqesrchingert fione thoseenf éZX&dilﬂe Samae as
in Exanpl e 4. rati ve Exanple 5 was
different f rom%xgg%%%&ééeﬁgc}lgéﬁ%%u? B FERE A zfonrn%’r&’a@tfegﬁ&’ﬂeﬁé”eﬁﬁ@m ate

sheet 2 wese nmuoigut by a plurality of linear cut sections 24
arranged in a stagh%gred pattern, but the long fibers 31 and the
substrate sheet 2 Teapping Capsbilsiessi ngl e conti nuous 15strai ght cutting
| ine. The other f unes. were the sane as in Exanple 4. Conparative
Exanpl e 6: AFping shegl agspstiiae ¢ \WasEXlelﬂ!ﬁSe#l?én@orﬂplammeEEmmplbsewés in

that the |ong j he substr et 2 were not cut by a
plurality of | %@g{ 5%3'3‘3 g@%’%r‘%oﬁg ﬁ cﬁd‘ég:e b 4nd g s SEePetm,

but the Iong fa.gnemmaa;ameewwdén_m ardhNBvig G9RL &
cutting line. Also, the 20subst rat ghegt 2 as nqg!td(?%%%hﬂm"”%gﬁleﬁcht he

long fibel® 3mapkrieg @Htoxwtebt 187 andbrigtapd Of chivi@fkcatdidd WiBCHRDST Ry, 1oTHe

ot her featureS\ﬁve L e sanme as_in Exanple 4.
evaluate 1ts hair trapping capabilities. The evaluation criteria were as follows:

Az All the strands of hair were compietely trapped
B: Strands of hair were mostly trapped, although a small amount remained
C: Some portions of hair remained without being trapped
15 F: Almost half of the hair remained without being trapped
[0102]
Bread Crumb Trapping Capabilities:
Each cleaning sheet according to the Examples and Comparative Examples was
attached to the cleaning tool 4 illustrated in Fig. 6 and was used to sweep an
20 eight-fatami-mat-sized wooden-floored room scattered with bread crumbs, to evaluate its
bread crumb trapping capabilities. The evaluation criteria were as follows:
A: All the bread crumbs were completely trapped
B: Bread crumbs were mostly trapped, although a small amount remained
C: Some portions of bread crumbs remained without being trapped
25 F: Almost half of the bread crumbs remained without being trapped

[0103)

Evaluation results for the Examples and Comparative Examples are shown in Table 1




Dirt Trapping Capabilities: Each cl eani ng sheet
ggéé?hing to thngxgnplgs and Conparative Exanples was 25attached to
the cleaning tool 4 illustrated in Fig. 13 and was used to sweep an
ei ght-tatanm - mat - si zed wooden-fl oored room scattered with strands of
hair and lint, to evaluate its dirt trapping capabilities. The
evaluation criteria were as follows: 40 A® Al the dirt was
conpletely trapped B: The dirt was nostly trapped, although a smal
anount remained C. Sone portions of the dirt remained w thout being
trapped F: Al nost half of the dirt remained w thout being trapped
5[ 0111] Resistadioe of Long Fibers to Getting Caught: The resistance
of the cleaning sheet's long fibers to getting caught in an .
object-being-c&%%ﬂed was evaluated at the tinme of sweeping according

to the procedure ]‘described in"Dirt Trapping Capabilities
above. The eval uatiBftriteria were as follows: 10A: Did not get
caught at all B: Rarely gof_caughf Comp. Comp, Comp.
J Examé{legl Example 2 | Example 3 Example 1 | Example 2 | Example 3
Hair Trapping
Capabilities A A B B B B
Bread.(?rumb Trapping, A B 5 A o o
Capabilities
5 [0105]

The evaluation results shown in Table 1 reveal that the present Exampies are not only
capable of trapping small dirt such as hair, but are also capable of trapping relatively large dirt
such as bread crumbs. In contrast, since Comparative Example 1 is formed such that the
sheet-joining section 21 and fiber-joining section 32 are provided as a straight line on

10 substantially the same position and thus the long-fiber bundle 3 is restrained by the
sheet-joining section 21, there is a drop in the bread crumb trapping capabilities. In
Comparative Example 2, the intervals between adjacent sheet-joining sections 21 are too
small, and thus the degree of freedom of the long fibers 31 constituting the long-fiber bundle 3
is limited by the sheet-joining sections 21. This results in a drop in the bread crumb trapping

15 capabilities. In Comparative Example 3, the intervals between adjacent sheet-joining
sections 21 are too large, and thus the degree of freedom of the fibers in the fiber bundle
becomes too high and the fibers cling together.  This results in a drop in the bread crumb
trapping capabilities.

[0106]

20 Example 4:

A cleaning sheet as illustrated in Fig. 9 or 10 was produced. A 2.2-dtex-thick
core/sheath heat-fusible conjugate fiber having a polyethylene terephthalate core and a
polyethylene sheath was used for the long fibers 31 constituting the long-fiber bundie 3. An
opening device was used to open 5 g (about 160,000 pieces of fiber) of fiber bundle (tow) of

25 the conjugate fiber and to widen it to a Iength of 280 mm and width of 80 mm. To prevent




' : Producti on of
C. Sonetinmes got caught F: Always got caught [0112] 15
Litter fron1cgt Long Fi bers: The production of litter fromthe
|l ong fibers at the tinme of producing each cl eaning sheet according to

| es and Conparative Exanples was eval uated. The eval uation
E??tgﬁﬁgpmere as foPPoms: A:. Produced no litter at all 20B: Produced
only an extremely small anount of litter C Produced a small anount
of litter F: Produced a |arge amount of litter [0113] Ease of
Produci ng C eani ng Sheet: 25The ease of Producing each cl eaning sheﬁt
according to the Exanpl es and Conparative Exanpl es was eval uated. The

eval uation cri tRNdng ey R dh hifld P¥Sihe Ang fgﬁfs%;l %%ipu%e? raptﬂﬁosgt%'sﬁ%e ﬂ{‘% 85&
Easy to produce C. Difficult to produce F:. Very difticu e
two fiber-joining sections 32, 32.  Each of the two fiber-joining sections 32, 32 was formed
as a single continuous straight line spanning the entire length of the substrate sheet 2 in the
length direction thereof (i.e., in a direction orthogonal to the crientation direction of the long
5 fibers 31). Each fiber-joining section 32 was 3 mm wide. The spacing between the two
adjacent fiber-joining sections 32, 32 was $cm. Note that Joining of the fiber-joining section
32 was achieved by heat-fusing, and the width direction of the long-fiber bundle 3 matched
the orientation direction of the long fibers 31.
[0107]
10 An air-through nonwoven fabric having a basis weight of 40 g/m* was used for the
substrate sheet 2. The constituent fiber thereof was a core/sheath heat-fusible conjugate fiber
(2.2 dtex x 51 mm) having a polyethylene terephthalate core and a polyethylene sheath. The
substrate sheet 2 was 285 mm long and 205 mm wide.
{0108]
15 The long fibers 31 and the substrate sheet 2 were cut by a plurality of linear cut sections
24 in substantially the central position of the two adjacent fiber-joining sections 32, 32, to
obtain the cieaning sheet of Example 4.
The linear cut sections 24 were disposed in a staggered pattern and were formed such
that the overlap distance “w” between adjacent linear cut sections 24 was 0.1 mm, the
20 distance “d” between adjacent linear cut sections 24 was 30 mm, and the length “T” of each
linear cut section 24 was 40 mm.
f0109]
Example 5:
Example 5 was made just like Example 4, except that the overlap distance “w” between
25 adjacent linear cut sections 24 was changed from that of Example 4. The overlap distance

w” between adjacent linear cut sections 24 in Exarmple 5 was 0.5 mm.

Example 6:




[0114] 5Eval uation results for the Exanples and Conparative Exanpl es
are shown in Table 2 below [0115] [Table 2] Exanple 4 Exanple 5
Exanpl e 6 Exanple 7 Canp' Exanple 4 Conp. Exanple 5 Conp. Exanple 6
Dirt Trapping Capabilities A A
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As in Example 5, Example 6 was made just like Example 4, except that the overlap
distance “w” between adjacent linear cut sections 24 was changed. The overlap distance
“w” between adjacent linear cut sections 24 in Example 6 was 2.0 mm.

Example 7:

5 As in Examples 5 and 6, Example 7 was made just like Example 4, except that the
overlap distance “w” between adjacent linear cut sections 24 was changed. The overlap
distance “w” between adjacent linear cut sections 24 in Example 7 was 0 mm,

Comparative Example 4:

Comparative Example 4 was different from Example 4 in that the long fibers 31 and the

10 substrate sheet 2 were notcut,  The other features were the same as in Example 4.

Comparative Exampie 5;

Comparative Example 5 was different from Example 4 in that the long fibers 31 and the
substrate sheet 2 were not cut by a plurality of linear cut sections 24 arranged in a staggered
pattern, but the Jong fibers 31 and the substrate sheet 2 were cut by a single continuous

15 straight cutting line.  The other features were the same as in Example 4.

Comparative Example 6:

Comparative Example 6 was different from Exampie 4 in that the long fibers 31 and the
substrate sheet 2 were not cut by a plurality of linear cut sections 24 arranged in a staggered
pattern, but the long fibers 31 were cut by a single continuous straight cutting line.  Also, the

20 substrate sheet 2 was not cut, and only the long fibers 31 were cut by a plurality of linear cut
sections 24.  The other features were the same as in Example 4.
[0110]
Dirt Trapping Capabilities:
Each cleaning sheet according to the Examples and Comparative Examples was
25 attached to the cleaning tool 4 illustrated in Fig. 13 and was used to sweep an
eight-fatami-mat-sized wooden-floored room scattered with strands of hair and lint, to

evaluate its dirt trapping capabilities. The evaluation criteria were as follows:




A AF F B Resistance of Long Fibers to Getting Caught AAABFFA
fr Proonduccubt' onLaonfgLFititbeerrs ABCA A

40

ArAll the dirt was completely trapped

B: The dirt was mostly trapped, although a small amount remained

C: Some portions of the dirt remained without being trapped

F: Almost half of the dirt remained without being trapped

5 [0111]

Resistance of Long Fibers to Getting Caught:

The resistance of the cleaning shect’s long fibers to getting caught in an
object-being-cleaned was evaluated at the time of sweeping according to the procedure
described in “Dirt Trapping Capabilities” above. The evaluation criteria were as follows:

10 A: Did not get caught at all

B: Rarely got caught

C: Sometimes got caught

F: Always got caught
[0112]

15 Production of Litter from Cut Long Fibers:

The production of litter from the long fibers at the time of producing each cleaning
sheet according to the Examples and Comparative Examples was evaluated, The evaluation
criteria were as follows:

A: Produced no litter at all

20 B: Produced only an extremely small amount of litter

C: Produced a small amount of litter

F: Produced a large amount of litter
[0113]

Ease of Producing Cleaning Sheet:

25 The ease of producing each cleaning sheet according to the Examples and Comparative
Examples was evaluated. The evaluation criteria were as follows:

A: Very easy to produce




F A Ease of Producing Ceaning Sheet AAAAAFF 10[0116] The
eval uation results fgr the Exanpl es and Conparative Exanples revea
the follow ng, for exanple. The cleaning sheets of the present
Exanples 4 to 7 exhibited excellent results in al nost all the
itens evaluated, except that the cleaning sheet of Exanple 6 produced
a smal | amount 150f litter fromthe cut long fibers because the
overl ap di stance between adj acent Iinearipyt sections 24 was | arge.

[ Exanpl e 4 exhi bited
[0117] The cl eaning sheet of Conparative Exanp t
poor dirt trapping capabilities and its long fibers 31 were prone o1
get caught in the miFged pRiNg- cl eaned, because the long 20 fibers 3
between the two adjacent fiber-joining sections were not cut and thus
the degree of freddd¥fioftdhaluteong fibers 31 was |linited. The cl eani ng
sheet of Cbnparatky Exgnple 5 could not be evaluated as a cl eaning
sheet, because not'gﬂY? EHECPSige f i bers 31 between the two adj acent
fiber-joining gegyions, but also the substrate sheet 2 was cut by a

conti nuous

5 Evaluation results for the Examples and Comparative Examples are shown in Table 2
below:
[0115]
[Table 2]
Example 4)Example 5]Example 6|Example 7 E)g:nr:& 4 Exgz_‘rgf: 5 Exca):nr;;)e; 6
glarlga-li;?ﬁzzigg A A A A F F B
Fibers 6 Gettng Caught] A A A B F F A
Femutoniims | A | B | o | A | A | ¢ ]
Clearing Shost ™ A A A A A F ;

10 [0116]
The evaluation results for the Examples and Comparative Examples reveal the
following, for example.
The cleaning sheets of the present Examples 4 to 7 exhibited excellent results in almost
all the items evaluated, except that the cleaning sheet of Example 6 produced a small amount
15 of litter from the cut long fibers because the overlap distance between adjacent linear cut
sections 24 was large.
[0117]
The cleaning sheet of Comparative Example 4 exhibited poor dirt trapping capabilities
and its long fibers 31 were prone to get caught in the object-being-cleaned, because the long
20 fibers 31 between the two adjacent fiber-joining sections were not cut and thus the degree of
freedom of the long fibers 31 was limited. The cleaning sheet of Comparative Example 5
could not be evaluated as a cleaning sheet, because not only the long fibers 31 between the

two adjacent fiber-joining sections, but also the substrate sheet 2 was cut by a continuous




42 straight cutting line. The cleaning sheet of Conparative Exanple 6
had poor dirt trapping capabilities-the function of a cleaning sheet
whi ch shoul d receive highest priority-conpared to the cleaning sheets
of Exanples 4 to 7, and was also very difficult to produce because
only the long fibers 31 between the two adjacent fiber-joining
sections were 5to be cut by a continuous straight cutting |ine,

W thout cutting the substrate sheet 2. Igdustrial Applicability
[0118] According to the cleani ng sheet of the present invention,
the degree of freedomof long-fiber bundles is not limted by the

j 0i ni ng sect i onaighhaking Micn THRQIASALshdeH

heat - f usi bl e sheegt, angd t hus thm‘%egr eifl(%:‘nﬁ?r%tg’gg%%%%ﬁdﬁggm dgrpmtpﬂgg
heat - f usi bl e | en@ilfiehehs faniobeofi ncrdesieg arel ditiidh tsh@RPi BEive highest
capabilities can .be inproved. Further, according to the production
process of t hePSFRSERPPIRRE F‘%‘“ggﬁﬁtﬁo@@m@%ﬁ tﬁd ag svies algpavpry Wigficult to

produced with o caordin ni ng. sheet of the
present invent gt%%b Fua%%)%grt@e e i l\Sr%leb(? r%erbtg Ewﬂé acf%t%ﬁ%ré‘f‘m'?gﬁ‘ft‘ﬁi‘sewqﬁong

fibers is mot dbbskdut Bk dAinhdk€ stia@hdthBEh 156 GHith QU Surdnld e sﬁb%a S]:l
heat-fusible long fibers to the heat-fusible shéet, an us t he
heat - f usi bl e Ileﬁigmﬁlﬁbelrcsbﬂ&ye | ess prone to get caught |n

obj ect s- bei ngh@ gﬁned. Further, the lengths of the heat-fusible |ong
fibers fromt | t-bonding section to their tip ends are nmade

d d th ' bi | i t b d._ 43
CLAI NG [ ai m 13 Avcrain? i BB e A Pt FP P o= o el oo

sheet (2); andormtfibbr@asdles @6t nB@hyf thé]@iﬁm%%@@n?thét?&n i RRGESEE 100 s 1o
| east one side of the substrate sheet and y aggregating

| ong fibel (3'1‘3)he€iffllsé3rlﬁt @d:tland thusobe @gteeaﬂﬂreﬁdtmnﬁ“ thH He&EfﬁsitﬂHlongVﬁ'b&&ehd’be
the | ong-fi ber, bung is. formed by joining the long fibers (31)
t oget her wi t h ¥ fiepenrd chf ﬂ???d’gs‘é'é%bil’@?ﬁ ¢@2be goprgvedx tiapbHnnepedriingdy IOy i n

di rect t tion of th
Fibers. (31);  PRPRE ek BRI 18 e g e prmteed tea o

sheet (2) by at11$jeast one sheet-joi ning section (21,21"); t he

entire fiber-joining section (32,32') or at |least a portion of the
fiber-joining secf¢conding 3pth8@¢ahing shegrof thg pieeadnvemioh i &pBsSéNfRERmMSIIaRL
(2); and the§lgé?J0|n|ng section (21,21") is in perpendicular
contact whth CHEVFPEAPE B ishgt lunitd Pwafslznaa@ct)ons hatiiein e Dyarfsible long

(S:ng?l- ng s heetﬁbé& E)quéjhéﬂgfuglﬁe gl‘le& gnd thusV\Qe reaetI meb?e Bnguﬁbaélrsl :}rf}/ legsfprcgng to get

caught in objects-being-cleaned. Further, the lengths of the heat-fusible long fibers from the

melt-bonding section to their tip ends are made random, and thus the dirt trapping capabilities

can be improved.




joining sections are disposed intermttently in a direction
intersecting the orientation direction of the long fibers. [Caim

3] The cl eani ng sheet according to claim1l or 2, wherein each said
sheet- joining sectionis long in the orientation direction of the
long fibers. [Claim4] The cleaning shget according to any one of
claims 1 to 3, wherein the sheet-joining section is disposed on the
fiber-joining section. [Caimb5] The cl eaning sheet according to any
one of clains 1 to 4, wherein the fCb&IMPoining section is formed as
a single continuous straight line or as two parallel discontinuous
lines with alternatel y-di sposed di scontinuous sections. 44 [daim
6] The cl efHaimgl]s hdedeaningshett (lgh~{15) comyprising: 20fubsttatd sheet 12); andbat leakiammei n
the fiber-joining section is joined with the sheet-joining section;
and at | eahg-fbgdundie(3)alispbied chiablenst jond sidaef theaibitente steetr(D) andanade dyt o
t he substrate sheet [Caim7] A process for producing the cleaning
sheet ( 1A-ddgjegatindoml fitgrs (81 porigned i substadtiailyenel diectfon, @¥BaERi Si Ng at

| east : a long-fiber bundle form ng step of winding off an

aggr egat e ofthé hengHfitieg bndke (3 i§ Fbned by goibag th@ldﬂ@&ibdisrﬁt)t o@&therWitlERI N
the aggregate to a predetermned width, and joining the long fibers
(31) togetfitrejoihihg sedionf (32e32])0biddndthgSEEdallp Nn (B Airddich MHRBEHI NG e a
direction intersecting the orientation direction of the long fibers
(31), to f(ﬁfeiﬂaﬁoﬁdii’t@iiﬁrﬁitmﬁn%ﬂlﬁ@s(@ﬂ}?er bundl e (3); a long-fiber
bundl e supplying step of supplying the long-fiber bundle (3) in the
sanme di rect itpd 1cag-fibBEbidieedh 3 jobddb RS hibeRat@ khdeN @) INA 18dsPEESsHed )
onto at | east one side of a continuous belt-Iike substrate sheet
(102); j@inlngbdiRh e sty ucture formng step ofjoining the |ong-fiber
bundl e (3) and the belt-Tike substrate sheet (102) by the

sheet -j oi ni F100: (; ', f Gl _
and & cl ean g sheel et iy Crep o ot FRg TR Epe Bt hihe Centn

structure(gggrsgg@%??géggféﬁggkggﬁlﬁﬁgﬁ&ﬁi to formindividual

cl eani ng sheets (1 The process for producing the

| eaning shéets (TATF). "Tdarm 8 The process for produci ng the
bundi o out 110 Cr ORI Rt R i REPBRAAE Joprct g Rt Rifone

into a pr%ggﬁgfgj | ength; and a | ong-fiber bundl e supplying step
of supplying, imthé sane direction as the

[Claim 2]  The cleaning sheet according to claim 1, wherein a plurality of the sheet-
Jjoining sections are disposed intermittently in a direction intersecting the orientation
direction of the long fibers.

[Claim 3] The cleaning sheet according to claim 1 or 2, wherein each said sheet-
joining section is long in the orientation direction of the long fibers.

[Claim4] The cleaning sheet according to any one of claims 1 to 3, wherein the sheet-
joining section is disposed on the fiber-joining section.

[Claim 5]  The cleaning sheet according to any one of claims 1 to 4, wherein the fiber-
joining section is formed as a single continuous straight line or as two parallel

discontinuous lines with alternately-disposed discontinuous sections.



45 orientation direction of the long fibers, the |long-fiber bundle
that has been cut into the predetermned | ength onto at | east one
side of the continuous belt-like substrate sheet.

44

[Claim 6]  The cleaning sheet according to any one of claims 1 to 5, wherein the fiber-
Jotining section is joined with the sheet-joining section; and

at least a portion of the fiber-joining section is not joined to the substrate sheet.

[Claim 7] A process for producing the cleaning sheet (1A~1F) according to any one of
claims 1 to 6, comprising at least:

a long-fiber bundle forming step of winding off an aggregate of the long fibers (31)
oriented in one direction, widening the aggregate to a predetermined width, and joining
the long fibers (31) together with the fiber-joining section (32,32") extending in a
direction intersecting the orientation direction of the long fibers (31), to form a single-
piece long-fiber bundle (3);

a long-fiber bundle supplying step of supplying the long-fiber bundle (3) in the same
direction as the orientation direction of the long fibers (31) onto at least one side of a
continuous belt-like substrate sheet (102);

a lamiated structure forming step of joining the long-fiber bundle (3) and the belt-like
substrate sheet (102) by the sheet-joining section (21,21°), to form a laminated structure
(5); and

a cleaning sheet forming step of cutting the laminated structure (5) into a
predetermined length, to form individual cleaning sheets (1A~IF).

[Claim 8] The process for producing the cleaning sheet according to claim 7,
comprising:

a long-fiber bundle cutting step of cutting the single-piece long-fiber bundle into a
predetermined length; and

a long-fiber bundle supplying step of supplying, in the same direction as the
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orientation direction of the long fibers, the long-fiber bundle that has been cut into the

predetermined length onto at least one side of the continuous belt-like substrate sheet.



