1 DESCRI PTI ON CLEANI NG SHEET Techni cal Field [0001] 5The present
invention relates to a cleaning sheet that can suitably be used
particularly for cleaning hard surfaces, for exanple. Background Art
[.0002] Various types of ball-shaped fiber aggregates are known in the
art. For exanple, 10 Patent Literature 1 discloses a wadding

consi sting of ball-shaped wool fibers, viherein the wool fibers in the
outer layer of the waddi ng have been felted. The ball-shaped waddi ng
is made by: preparing a fiber strip by cutting a sliver consisting of
opened wool fibers into a predeternDﬁé@RHEW@Nh; sandwi ching the fiber
strip between two opposi ng surfaces; rubbing the fiber strip by
novi ng one dﬂlﬁﬁﬂdeﬁﬁﬁ% surfaces; forming the fiber strip into a
ball as well_ as 15noi stening the outer |ayer of the fiber strip; and
fulli ng and Temigeh§eldhe outer | ayer of the ball-shaped fiber strip.

[ 0003] Patent Literature 2 discloses a stuffed article used as
bedcl ot hes dPO®] ot hes for cold weather. The stuffed article is made
by. preparing stuffing balls consisting of main fibers 20 and bjnder
fibers that havehg PEsHE BWenvign Fates o gclepring shectshat icamariiably e us pertigylarly
the main fibers; blowing the stuffing balls into a covering cloth;
and heat -t réartq?qaamshgdgwi%ﬁsmgeﬂa@ples to integrate themtogether.

[ 0004] Patent Literature 3 discloses a ball-shaped fiber structure
cont ai ni ng GRFRPHRWAASS  her nopl astic staple fibers and crinped
heat-and-nniﬁiyte bondabl e staple fibers. Sonme of the fibers that
constitute tH92 all -shaped fiber structure are thermally bonded by
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15 moistening the outer layer of the fiber strip; and fulling and felting the outer layer of the
ball-shaped fiber strip.
[0003]
Patent Literature 2 discloses a stuffed article used as bedclothes or clothes for cold
weather.  The stuffed article is made by: preparing stuffing balls consisting of main fibers
20 and binder fibers that have a softening point at least 20°C lower than that of the main fibers;
blowing the stuffing balls into a covering cloth; and heat-treating the stuffing balls to integrate
them together.
[0004]
Patent Literature 3 discloses a ball-shaped fiber structure containing crimped
25 thermoplastic staple fibers and crimped heat-and-moisture bondable staple fibers. Some of

the fibers that constitute the ball-shaped fiber structure are thermally bonded by the crimped

heat-and-moisture bondable staple fibers. The ball-shaped fiber structure is made by:



10None of the above-nentioned Patent Literatures, however, describe
using the ball-shaped fiber aggregates disclosed therein as materials
for a cleaning sheet. [0006] Meanwhi | e, cl eani ng sheets havi ng
fj ber aggregates, although not ball-shaped, are known in the art. For
exanpl e, Patent Literature 4 discloses such a cleaning sheet. The 15
cl eani ng sheet disclosed therein is conpbsed of a heat-seal abl e sheet
and a nultitude of heat-seal able continuous filanments joined to the
sheet and extending in one direction. The continuous filanments are

j oi ned to t heprdading oweern aticsh, 8 mExttirelnf staplp lfibera contaming criveped-teasmbplistia stgple
that extend in a direction crossing the continuous filanments and that
ar e ar r angedfitierst and refimpeshbdatsangimeisture Soedsbletstaplefbeiserolfing thti staple fiers @f the
the continuous filaments. Wth this cleaning sheet, dirt 20 is

t rapped anongeshhehileosprayingomistefli waieretherson, Th domo sranwlatopisces j df athen therefrom;
however, are fixed at their front and rear portions by the heat-seal

| i nes, and alrnersingsthe igranvlaripipegs inie migtenfand egysing th Whier indiberwatgr-impregnated
movenent, resulting in insufficient trapping of dirt anong the )
fibers. 3 sogranupepisess to bodand faming air hebbies theeoin, txtherehy formpmaitifnde of gelldike
maki ng the dirt trapping efficiency unsatisfactory. 25[0007]

Pat ent Li t eraispaces ig the sanulss pisces; wideh hiersame Hme theymally banding sehe obhe fibers
disclosed in Patent Literature 4. The cl eaning sheet disclosed in

Pat ent Li t erthatgpmstitytertag granular pieess iy myarsed thegrmpyd hegt-andimpisieye benslable papie
sheet, a fiber bundle made by bundling together a multitude of
fibers. Pate®sLiterature 5 describes that the cl eani ng sheet can
sufficiently }ﬁe off dirt of a fairly large size. The fibers in the
cl eani ng shd8P05lhowever, are oriented in a single direction, and

t hus, depending _on the w ping direction, there are instances where
dirt caMhot be tY¥oRpp¥dthssaay g—g}eg)t_lmfé)o}tﬁéqﬂt Poteeafiiresy jhowpyny descrbe using the
JP- A-58- 70758 Pat e Literature 2: JP-A-61-125377 Patent Literature
3 9P A 003 PhREE e A e e a8 maigRy fog 3 glcasg shact pat ent
Literature 3p(%E-A-2007-28934I Di scl osure of Invention [0009] The
present inv P%n provi des a substrate sheet and a cl eani ng sheet

|61 ned (o ai h?ig@%ﬁéﬁ% tgﬁeaﬁf%ﬁl'me#ﬁ@a’gi&é?ﬁb%?%g&%&%[ ﬁg*?ﬁa%or?o?nrf%h%ﬁa@?i i
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have been arganged; i ane. ditegtiop, L00 LNOREHELDERS muisinde of
€ ] on. T on

ext endi ig from orning secti e present 1nven

al so provi d%at—%eﬁ%?é (?ornﬂlt?doﬁs HBI‘HQ&Q jJir?erd tml'gh&(l\’%ﬁ{ éﬂ&dﬁaﬂ% one direction. The

continuous filaments are joined to the heat-sealable sheet by a plurality of heat-seal lines that

extend in a direction crossing the continuous filaments and that are arranged intermittently
with respect to the length direction of the continuous filaments. With this cleaning sheet, dirt
20 is trapped among the continuous filaments. The continuous filaments, however, are fixed at
their front and rear portions by the heat-seal lines, and are thus limited in terms of degree of
freedom in movement, resulting in insufficient trapping of dirt among the fibers. Also, the
heat-seal lines themselves cannot trap dirt, thus making the dirt trapping efficiency
unsatisfactory.
25 [0007]
Patent Literature 5 discloses a cleaning sheet similar to the one disclosed in Patent

Literature 4. The cleaning sheet disclosed in Patent Literature 5 forms a cleaning section by



above- nenti oned cl eaning sheet. The nethod of manufacturing a
cleanlng sheet includes: form ng a continuous-filament bundl e by
joining together a plurality of continuous filanments that have been
arranged in one direction with a plurality of joining sections that
extend in a direction intersecting with ghe direction in which the
continuous filanments are 25arranged; form ng unopened

stapl e-fi ber bundles by cutting the continuous filament bundle

bet ween adj acent j oi ning sections; formng a clunp-like fiber
aggr egat e buREing kya BRssViheRs aaﬁbqrmuadle ma@ﬁ@ythveﬁeﬁéag%amreﬂw%pf fibers.
bundl e to open the fibers extending fromthe joining sectian;

joining a plRatest Lisratage 5 descries thpt-the kleaningsbeet aw%%ﬁnéy mm@nf%@ﬂt@ aaf@lrly
| east one side of a substrate sheet 5[ 0011] The present

i nvent i on al 48 ey iThe $10em Bt e Fleping pioreris: o et %ﬁlaslsétreﬁﬂpwnd
t he above- nentloned cl eani ng, sheet met hod of manufacturin

cl eani ng sheléts, drpepdipg gn the Wippng, eﬁ@)ﬂaﬁeorﬁr‘% MRS nhﬁrarﬁﬁrmcamhg? appgd
joining together a plurality of continuous filanments that have been
arranged5|n A rection with a plurality of joining sections that
10extend in @tgheectlon intersecting with the direction in which the
conti nuous fioP nts are arranged form ng unopened stapl e-fiber
bundl es by cutti g the con uogf-%}ganent bundl e bet ween adj acent

j oi ni ng sections;? ot Literaturt | ” N AY58 plurality of the unopened

stapl e-fiber bu es .Lo, at i de of a substrate 15sheet; and
forning clunp-| :}g{f tﬁr SE’PH%%jd?%tjélt gﬂﬁaﬁdl es fixed to the substrate
sheet by bl owi n 0 d staple-fiber bundles to open
the fibers exteﬁ?% ?Hgﬂfgﬁﬁgﬁgggection Bri ef Description of

Eyamﬁngﬁ%ZO[OOI%%E?UJm%FganﬂL g%g@?ﬁlls a perspective illustrating a

r—

first enbodi nen of the present invention. [Fig.
2] Fig. 2is a I en along line Il-11 in Fig. I.
[Fig. 3] Fig. BQ% ﬁu 8%%§G§é%§%§?$?%ﬁs of an unopened stapl e-fi ber
bundl e and ap256 P{ nf i ber aggregate bundle. [Fig. 4] Fig.
4 is a perspec |ve i atlng one way of using the cleaning sheet

illustrated [bgbglfl g. 1.

The present invention provides a substrate sheet and a cleaning sheet including a
15 plurality of clump-like fiber aggregate bundles joined to at least one side of the substrate sheet
to form a cleaning section. Each of the clump-like fiber aggregate bundles is formed by
joining together, at a joining section, a plurality of fibers that have been arranged in one
direction and opening those fibers extending from the joining section.
[0010]
20 The present invention also provides a preferable method for manufacturing the
above-mentioned cleaning sheet. The method of manufacturing a cleaning sheet includes:
forming a continuous-filament bundle by joining together a plurality of continuous
filaments that have been arranged in one direction with a plurality of joining sections that
extend in a direction intersecting with the direction in which the continuous filaments are
25 arranged;
forming unopened staple-fiber bundles by cutting the continuous-filament bundle

between adjacent joining sections;



5 [Fig. 5] Fig. 5is a schematic diagramillustrating a device
for manufacturing an unopened staple-fiber bundle. [Fig. 6] Fig.
6(a) to Fig. 6(d) are schematic diagranms sequentially illustrating

t he processes of manufacturing an unopened staple-fiber bundle.

5[Fig. 7] Fig. 7(a) is a schematic diagramillustrating another

devi ce for manufacturing an unopened stable-fiber bundl e; and Fig.
7(b) is a schematic diagramillustrating one of the processes of
manuf act uri ng an unopened stapl e-fi ber bundl e using the manufacturin
devi ce il | ust r atfeaning a miwnp-likeafjber aggregate bundfeFbyy blogngFa dluidggra theaungpene
Fig. 8(b) are schematic diagrans illustrating a device for opening
10an unopenedipir-ahsr euntieeepen thedibers extending fvm e jpinieg seefion; apdhenat i ¢
diagramillustrating a device for manufacturing a cleaning sheet.
[Fig. 101 Fig. Ioning aphyelieetithe cluapdikediber agepeate Sundies tanblens onglaide eba
for manufacturing a cleaning sheet. 15[Fig. 11] Fig. 11 is a

per spect i ve {ubdmksBbnding to Fig. 1) illustrating a second

enbodi ment of a cleaning sheet of the present invention. [Fig.
12] Fig.5 12 0811} perspective (corresponding to Fig. 1) illustrating a
third enbodi rent _of a cleaning sheet of the present invention,
[Fig. 13] Fig. IFeipsesent jveatipa@isp\peovides apeies prdirehle methed fpr mapufacturing the
illustrating a fourth 20enbodi nment of a cl eaning sheet of the present
i nvention. abovepenjionedgleapipgsheqts T@erae%é#@ﬁéevfﬁvg@mgwwl@w&%hewww
fifth enbodi ment, of a cleanin%_shee of he,preseq% i nvention )
[Fig. 15] Fig. femiag 3 cerijnususiiilamegt grdéﬁrfvy 1qinjeg fogethergd RlURIDT efecqpgipuous
manuf acturing the cl eani sheet /illustrated in Fig.. 14, 25[Fig. 16]
Fig. 16 is a{%ﬁ'%?”éspéﬁtt %Q%Mm%sg&ha% SChonFVih a plrality pf o %egtgonathat

R RN N P T R
a seventh Qm%gggpinent of a cleaning sheet of the present invention.
forming unopened staple-fiber bundles by cutting the continuous-filament bundle
between adjacent joining sections;
joining a plurality of the unopened staple-fiber bundles to at least one side of a substrate
15 sheet; and
forming clump-like fiber aggregate bundles fixed to the substrate sheet by blowing a
fluid on the unopened staple-fiber bundles to open the fibers extending from the joining
section.
Brief Description of Drawings
20 [0012]
[Fig. 1] Fig. 1 is a perspective illustrating a first embodiment of a cleaning sheet of the
present invention.
[Fig. 2] Fig. 2 is a cross-sectional view taken along line II-IT in Fig, 1.
[Fig. 3] Fig. 3 illustrates perspectives of an unopened staple-fiber bundle and a
25 clump-like fiber aggregate bundle.
[Fig. 4] Fig. 4 is a perspective illustrating one way of using the cleaning sheet illustrated

in Fig. 1.



[Fig. 18] Fig. 18 is a perspective (corresponding to Fig. 14)
illustrating an ei ghth enbodi nent of a cl eaning sheet of the present

i nvention. Best Mde for carrying out the Invention 5[0013] The
present invention will be described bel ow according to preferred
enbodi nents thereof with reference to the drawings. Fig. 1
illustrates a perspective of a first enbbdi nent of a cl eani ng sheet
according to the present invention. Fig. 2 is a cross-sectional view
taken along line Il-11 in Fig. 1. The cleaning sheet 10 of the
present enbodi mdhig. Sh&igudels aschematisudiagranatibustrptingt a fgviceTfos mamichang an
sheet 11 is rectangular, having a length direction X and a wdth
direction Y wepdnedsmie-fivenbundleo. The cl eani ng sheet 10 has a cl eaning
section 12 on one side of the substrate sheet. The cl eaning section
12 i s substant i dFigy 6} Eigt &ede dig: é@)\ﬁlﬂé\ﬁ@?&mﬂﬁl%ﬂﬁaﬁbﬁﬁéeqlﬁ@tlﬁilhglhﬁﬁ?@ﬁgtb%
direction X and a width direction Y. The cleaning section 12 is

| ocated in aPrecssies efimanpiaefuig appeopsomskstapleribestvadie 11 with respect to
the width direction Y. The. 15 substrate sheet 11 has a pair of flaps
|l a exténding silbiéwdrfe i @ ssdemadicrdiagren Hipgrting anethep deyics fqrzaalwfacww
cl eaning section 12, Wth respect g the length directign X, on the
ot her hand, @H@ozm@hﬁa% s berdisy andFig TUbIss ¢ rencmntq diasram dllnsigting pae of the
substrate sheet 11 in the l.ength direction X. The cle nlng section 12
consi sts of WP%%SPS ‘éfg‘@%”é‘&é‘ﬂlé%g anyopeped haple-dber bundle using the auaifagtyngslgvice
t hi ckness. [0014 The fiber aggregates that constitute the

cl eani ng sedisyated i Figy 7@-st of fiber aggregate bundles in a

heqagr opl | a |1 ik ﬁﬁsr%é? i S0 e i dggnes Qbbb moPgDe

descri bed bel ow. A like flber aggregate bundl e is produced from
an unopﬁ]ned aé't“ﬁ?ﬁeaedfc E‘:fﬁbﬁﬁl?’t’&fn@ illustrated in Fi g 25 3. The

d stapl dl e, 20' f by joi.ni h
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a joining seﬁélon 22 that extends in a direction intersectlng W th
the directi onin which the fibers 21 are arranged. There is only one

LheJ orn ngiétc{fﬁ B0 5 1O R s A bt gl ol SRR e o

opened to asg %mﬁ g ump-1i ke shape (e.g., substantlally bal | - shape
or a shape I|1i %egagropila linnaei), which is the clunp-Ilike fiber

Co untoh the 11 Baps Barty 'S, ARy ettt Bl AT IMRAAE f e

[0015] emﬁdlﬁféﬁ’t%?%l@a:ﬁrg%ﬂée?otfm AbseRYihfon20’ 11 lustrated in Fig.

3is flat, but the shape o he unopened staple-fiber bundle 20" is

not |inited thqu?o1gnﬁ ylpqtp&gftﬁ%agB%Gfo glﬂﬂF@Cq b Jillustrating a _third

pri sm shaped, mnste (helical) The “cl unmp-11i ke flber
aggr egat e bupib@méf of h bigfidgah@eof the fré@nt isveh@m, & | 0i ni ng section 22

(al though not illustrated) substantially in its center. The fibers 21
extendi ng from {fg iR AkNY3 L6t pcBPective ((éHﬁTes;JothHgtté efiigadﬂ) ﬁaﬁ@a R &Burth
radially to forma bundle of fibers having a clunp-| form(e.qg.,
substanmlalwmbaﬁhhnﬁmaaaﬁm@mm&hapqu&gMemkﬁgﬁgrop|Ia I|rnae|), whi ch
is the 15clunp-Ilike fiber aggregate bundle 20. [0017] Each fi ber

21 consti t uti ng[Fifel4¢ Fighpt Isiakerspdcties illaggrieoafifth bbiudicgen? Of 4 deaning sheet of
preferably 3 to 150 mmlong, and nore preferably 5 to 50 mm | ong.
Set ti ng t he thd gresentlimegidn. Wi t hin this range allows the fibers 21 to be
opened favorably and thus allows the fibers to trap dirt 20
t her ebet ween segkig.el5) Fig. 15 das eshemhtr diagrva iflustreting 2 devivedorc mamfetiriag the
described further below, the Iength neasured in a state where the
crinps have ckesng $eetainghatehiedigoit i s regarded as the "length of the
fiber 21". [0018] The joining section 22 is forned substantially in
25 [Fig. 16] Fig. 16 is a perspective (corresponding to Fig. 14) illustrating a sixth

embodiment of a cleaning sheet of the present invention.

[Fig. 17] Fig. 17 is a perspective (corresponding to Fig. 14) illustrating a seventh



8 has a predeterm ned width d and extends in a direction orthogonal
to the direction of arrangenent of the constituent fibers 21, which
are arranged in one direction. Al though the width d of the joining
section 22 depends on, for exanple, the length and nmaterial of the
fibers 21 and how the joining section 22 is forned, a width of 0.5 to
80 mm and nore preferably 1 5to 40 nun,ﬁwill allow the fibers 21 to
be joined together securely. [0019] Al t hough the nunber of
fibers 21 included in a single clunp-like fiber aggregate bundle 20
depends on téebodimankefasipanng sheet of thepresenpinventide nunber is preferably
100 to 100,000, and nore preferably 1000 to 50,000. Setting the
nunber of fiber dFiZ1 1§} Fii i8 ihe perspasdee (comesapndingstotig 1 rilysirytingf an ¢jghth
opened fibers to take a value suitable for trapping dirt. For the
sane reason, crtdimest ¢fja clepnipghdisd of thapreregibig¥ntieor. t he cl unp-1i ke fi ber
aggregate bundle 20 as a whole is preferably 1 to 8000 tex, and nore
preferably 1Best Modgfoncamying optdhplyyen t hi ckness of each fiber 21 is
preferably 0.05 to 80 dtex, and nore preferably 0.5 to 15 40 dtex.
Setting ¥he BORldkness within this range provides the fibers 21 with
suitable rigidity and allows the cleaning section 12 to sufficiently
conform to uneveliedieridaenton wi! ba g%i?féﬁg Sl ACSEdEE 45 prefered spdmett
a sliding door. Further, the cl] eaning_section 12 will be _ahle to .
sufficientl ytﬁemff%ﬂlrf?f%nw&? ﬁw@ﬁ%egﬁlgeﬂhpﬁﬂa@s 8 BIFREFE e of a§r8f gaRdipen,
doorstop and j Furthernore, th I

capabi | i ti esog\i%itcha‘%g%%}%gt\rf)’g‘i’og‘g%)@ﬂ‘] present "Eﬂep%d%ﬁ%r@ﬁ”s&rﬁp CIBﬁ?"g* WY fakgn
Capabi | 1§ estiombiedicHd onb e ciesting et §oh domrstent 0B g &
o ori P giebyralsh 3-SR sekdf el SRR ettt g 1L GRITX 1T
bet weon the Yidhistlie S GO Ao P MELATRG e 2D bl asfiule o EPSRL e
A and ©s cateap R ey oPERTAnbt SBial s b S BSRBE kil oF WM
el gnt o ol itorb ¢l d Rl (6htn x g W, BHERGT YO HE e A0 AT

cllump- 11 ke B iaF oAb EaR idle SRy Mk RaRolb e it ooy, e
tandpolnt - VERCARCL N, S RAIIR LICHERIAY R ASTRAPEG or ah M M edges

preferably 5terd c]eFH}% st@giogh% qmﬁgtﬁifeboﬁ(%t th %eﬂ&%ﬁﬁfh@&to\‘l B ot tHeQ)tlﬁa RanfATthe

and nore preferably O. 3] 10The above-nenti one

nunber of crdldaBing k&b &5 WHaReltha CRRE dich Of he sibatrktb slbdb1] Nk REIY BfrecBbn X.
crinp is nmeasured as follows. Observing the fibers 21, three or nore

sections thathehtiedfing Btisit 1DE@SISE of Hbed RSEEQates bhdRFordied té hdle afr&eft@hined
adj acent to one another are |ocated. Then, an aggregate of fibers 21
(and not | ushicknessi Ngl e pi ece of fiber 21) having substantially the
sanme curved formis located in each of the sections, and each
aggregarte i Jo@l4y out so as not 15 to break its form A cardboard or
the like is laid dowmm and fixed in a horizontal state, and the
cut -out fibers Zhe&iber dgpregadesahat comstitueniyé tlediingpdectimd 2t doasie of fibe akpregate
cardboard with a transparent tape in such a manner as not to place
any | oad on buhdlesf inbe chmptlike rfomnh éng.t fubstantialiyn balbslghtds omstdpeoliket Acgagropila
the cardboard etc. In cases where the fibers 21 include
t wo- di mensi dmadei)or Thehclomp dikerdiheri aggmBate bumibs wilt be déschisadsbeiv. a Aeclimp-ikie
so that the difference in the peaks and 20 troughs thereof appears
nost si gni f ifbaragesegatdbhumdleiibprodic@lifrem en wiopened staple-dtieribnndie 20° illustrated in Fig.
| i near - as-possi ble state without the fibers rising up fromthe

25 3. Theunopened staple-fiber bundle 20" is formed by joining together a plurality of fibers 21

that have been arranged in one direction with a joining section 22 that extends in a direction

intersecting with the direction in which the fibers 21 are arranged. There is only one joining



25 21, a linear section having good crinping regularity is selected,
and the vertical direction is determned with reference to an area in
which the fibers 21 are less irregular or appear nore clearly. Then,
the vertices of the adjacent troughs are connected, while paying
attention to 10 the inner and outer sides of the aggregate of fibers
21. Then, the substantialIy-perpendicula? di stance from each of five
consecutive peaks to the above-nentioned |ine connecting the adjacent
troughs is neasured. Here, the actual dinension is neasured and

det ermi ned f®eticag&hiogned fsrefn. v dhp dibrs Alrixteadipanfiopy thtipiaivgi setion?2 in the
magni fication etc., and the average thereof is 5 taken as the i
measur ement 4epPened staple-fibar Supdly 203 aye opened tassurreclypprbke shaps (8 substantially
out fromthe same sanmple are neasured in the sane way. The three

| ar gest nmeasilEhpgOr yrpRlikesregagropiladingagh, vhichis e glumg-likp fiber apgseaatedypdle
averaged, and this average.is_taken as the height of_ crinp of that,
certain sanpiteas Hustaiad mﬁgaarﬁe The proggss aosrdipg Mglpla the foprs @) amgpppneg Arilk be
bundl e 20 (before bejng joined to a substrate sheet 11) is preferably
0.2 to 1000 @W%@a%ﬁﬁkﬂgﬂéwpreferably 0.5 to 125 cnB, in vol une.

[ 0025] I@ ﬁﬁe cl eaning sheet 10, a cleaning section 12 is forned
t hereon by |j P ng the clunp-like fiber aggregate bundles 20 to one

TR I S R R
I -like fib b 20, . | oi ned h .
O T R Bl VLR b B S BB

each clunp-like fiber r te. bundle 20 is, for exanple,

bal | - shaped BEFS @EgéFﬁﬁgFgﬁﬁ%aD-The above- nentioned thi ckness
correspgpds $@1 he thickness of the cleaning section 12. The
clunmp-1Tke fi'ber aggregate bundles 20 may be 20 arranged in a single

LAt o1, o, 0o AR ) Wbl BRI B LS G2
oS3 AT ARAA B BT RO S
l 115 EBGh 7280 1988e) 45 PUBPLERIT) 357 LOUAEH Bl P i

f usi on- bondi g, Q&%.W%@u% i gsﬁmﬁshéﬁheorségg;%?eﬂ%uﬁg%g‘so@% RS whikch is the

constituting the €l unp- fi ber aggr

Al t er najq velmﬂm&ﬂb@@%ggatmmonay be formed 11 through bondi ng

of the substrate sheet 11 and the fibers 21. The joining points 13
may be arrarng@d)regularly or randomy. According to the manufacturing
nmet hod descri bed further below, the joining points 13 will be
arranged regul afah fihed QR éhnshihtify e CRBmplIikk Fibéd 38t AQ BIRIGAI0Ss PHRFAIRS 3 20
do not have to be joined to the substrate sheet %1 at the positions
of the j oi nilsg ngl tngoRRl Bére prafer@lGrio SO MEH longheSdtrignhe ab@dtdth dihidags
not have to be forned at the position of the joining section 22. The
clum-like fridperallaggteditess NurRdbeesperdl fMoratile apd thuediléwes thb dibsr b6 g dat
sheet 11 at any position thereon as long as the clunp-1like fiber

aggr egaite bulmidbesvedscaurelys elnwask whireithedfibeis A 1 tateecrinibd iy deb@ibshfether btlow,
and do 10not fall off therefrom [0028] Al t hough the total basis
wei ght of t hie lehgthmpedsiuled irf 2 Sae wheg tlegaitnps bave dban sBbightened ot imrdgaiged dvdhe
cl eaning section 12 depends on the total fineness of the clunp-Ilike
fi ber aggr ednghbfithefiber20”.and the |l ength of the fiber 21, it is
preferabl e %&%%]the total basis weight is 10 to 1000 g/ n2,

The joining section 22 is formed substantially in the lengthwise central area of the
25 fibers 21 constituting the clump-like fiber aggregate bundle 20. The joining section 22 is
formed, for example, by melting and hardening of the fibers 21. Alternatively, the joining

section 22 may be formed through bonding using a bonding agent. The joining section 22



15 and nore preferably 50 to 500 g/n2, fromthe standpoint of
allowi ng the cleaning sheet 10 to confom favorably to uneven
surfaces to be cleaned and fromthe standpoint of providing

volum nosity and a confortable wiping feeling to the cl eaning sheet
10. In relation to the above, it is preferable that the thickness of
t he cl eaning sheet 10 in the cleaning settion 12 is 1 to 100 nm and
nore preferably 2 to 50 nm under a | oad of 300 Pa. 20[ 0029] I n
the cleaning section 12, the fibers 21 constituting the clunp-like
fiber aggregise pigdrigrmined ovidthed 6rd exicrds ifred Airgetipm ofthegopal da dhe direction of
direction of the cleaning section 12. The fibers 21 oriented in the
pl anar di r ecarepgemsst ¢idle Gonstitesrt Bhees 310 whish ars arranged ineeneidgrctiopy t Alfoagh the
oriented in all directions within the plane. Furthernore, nmany of the
fibers 21 arwiddydofthedeiaing esgtion?Z dependsen, fariexaerie dednaliand stegal of e fibers
cl eaning section 12. Addjtionally, one of the opposite ends of ?ach
fiber 21 is & adbewthedoining sectipy %iasé?rﬂv@d&nwé@apf BAde §0 mmy ndaeie estesably 1
freedomin nmovenent. Because the fibers 21 jn the cleaning section 12
are ori ent edoftmpymilballowdthe ders g beiqmed together seciielik ee of freedom in
nmovemnment thﬁb of is extrenely high, dirt can be caught anong the
fibers 21, r ggﬁdless of the wiping direction of the cleaning sheet

0 ) Son St SR DO P2 S5 L o s
e, L S S SqBONSBLEE kA SCELOR e 11 SORHS)
et on LS ag Rl B BT s ST SR 55 g s S
s 008 I |k B SRR RS bl S ok R PhPELNE, By
0L e SR s RIS BT Bt 9% o
For the fi b%l?o]%i%gre}e Bi@ t?%ﬁf?dt@i En&&o}r@feferiqw qu?té%ﬂﬁtgx. synt heti ¢

fi bers such as r mo stic resins, ura ers such as cotton or
henp, recycl é‘zoji bers such as rayon, or sem -synthetic fibers such as
acetate. These fibers may be used singly, or two or nore nmay be used

in conbi nati on. i i ] LO4 Qi i
25 Tohe 10 o RBades bifeh Hu R ptiabiy DR ROR0 A6 b Bbthaagi B3 o

ease of 14 0 Nfoifiext NSetGhd 4P Hidkk&s WithBthid HBEEHBY iRt HbES 12Qith QiithhE rigidity
substrate sheet 11, it is preferable to Use, for the fibers 21, a

synthetic fijehiswdse SbantglL&IAMPR A HitiGerk§ ShiforioGheveh sBrfAfRS R Hedleaned,
al l ow ng easy heat-fusi on bondi ng. Exanples of thernoplastic resins

that may be sugesh 4 5l oddeaipof ¥ Qlidhd Bod?aSRikhére th feaSibE Beclén PP WYIELE YbIE A
and pol ypropyl ene, pol yester-based resins such as pol yet hyl ene
20t er epht halsaffigientdc Eotlfdrdr 0O, spadts, dchwb c6@&E RS .a bR GYNUBREHE and its
fi ber may consist of a single type of resin, or may be a conjugate
fiber (such sasoumdinpeaFivtiennereabeit Gapmng dafebdilitied will impiee.by- si de
conjugate fiber) including two or nore types of resins in
conbi natdi on.[0§A0P31] The fibers 21 may have a chem cal agent applied
thereto. Applying a chem cal agent 25 for use in dry-type cleaning
pur poses w || i pingee fiberapjay peiaapabe Liset ifasthd fibau@h toufurthér zmpioon thefr dirt
adsorption of dirt. Exanples of such a chem cal agent include various
0i | - sol ut i orirappingepshilities. Heanpnessiashllyodr|thremdimensiomaliyoeripped fibes tande usedy
be used include oil solutions 13 such as mneral oils, synthetic
oil's, and siltis prsfesablsi that teradimped fiber digs apateniagd ofgrimpdI I8 BOUE) wEhto Biednd
oi | -sol ution conponent (s) and agents such as surfactants, solvents,
ant i oxi dant snorepeefqrehly dbee . 30%he Thenpenentage of hasimipcial defiganes, a pacskntzgs ofhe
oi |l -sol ution conponent, to be applied may range fromaround 0.1 to

25 difference between the length A of a crimped fiber in its straightened state and the natural

length B of the crimped fiber with respect to the length A, and is calculated by the following

equation:



10 agents may include a m xture containing surfactants, solvents,
antimcrobial agents, antiseptics, perfunmes, water, etc. The anpunt
of cleaning agent to be inpregnated may range from around 20 to 500%
by weight with respect to the weight of the fibers 21. [0033] In
addition to being used for dry-type and get cl eani ng purposes, the

cl eaning sheet 10 15 of the present enbodi nent can al so be used |ike
a dustcloth or floorcloth--i.e., it may be used to spread, w pe off,
or be inpregnated with, liquids such as water, conmercially-avail able
cl eani ng agent s, Passentagsof crimp £4) = £ oBYA d 08t andpoi nt of al | owi ng easy
joining of the clunp-like fiber aggregate bundles 20 20, it is
possible to 1922lf or the substrate sheet 11 to which the clump-1ike

fi ber aggregate hundl es 20 .are fjxed, various nwove abrics de
of synthetic res MmOFs ,Cﬂﬁlaf)@}d/tﬁ%g%e&sé?éwanm cmrepﬁga{heﬁ,arereia@ to the

paper/ paper bpard ma by bl ending synthetic resin in pul o] )
conposi t e RS ggﬁr luvp-lisoe? as%%aag?oh’l@d@@npwge Hecifilip| e clump-like
nonwoven_fabrics include air-through n vens, spun-banded .
nonwovens,  afGer 2egresais tindl A boes Tere Rillop es the ua S R SBMRt ansk the height of

strength, firmess, and.t like, it is preferable that the basi

wet gne of 1 NI ARAVERHnEPE (BS SePdeginb o8 e Lo B GR oa Bpyd
10 to 100 g/ n2. Al so,, inh, case ere filns are us it i r ef er,abl e
that "t ne._basiieAPERbY, it 25 e Hetebt, ok i M BretRY fria £ Fi, did ot
preferably 10 to / for the above-nentioned reason.|ln cases
wher e paper/83%5?§g§?g4ggmﬁsed, the basis weight thereof is
preferably 1@)%ﬁ 500 g/ nm2, and nore preferably 20 to 250 g/ n2.
Exanpl es of 9 hetic resins usable for the substrate sheet 11

i ncl ude,t he sa resins nt i.on bove as th nt.het.ic.resi

consti tlljlii ng the i%g‘Feém%%Pﬁeg[rﬁ%g’g{lopmmpsA% n}eﬁﬁe\sétaf P “I(Ia“dg Fooﬁgelgg}rspl éI‘h ¢
in Fig. 4, t i LS. U i t .

ol ani'ng t oot erbpF A gl ad RSy T hite BE R 3L L Bk sBons e
cl eani ng sh qﬁ%E = e
connected t gﬁﬁﬁﬁ% hggjggéfg |§fa nsi %@?tg%l Jr‘j?g?tln%d}d%@ag%hg att écaﬁerr%)ﬁ%ted'

surface (botfgm Mggfggﬁé offibetd ¥ B&PLbt éﬁ@a Eiﬁgl%g%@%ﬂeﬁﬁl)%v' b QWM8Cntially

fromabove. 10 Normally, the cleani ng tool O is used'to perfonn

cl eaning by MBYIGukB@fdih GUb&Edddn BRR bf BOECHGs MY eéchﬁgg%@%’a% id 8t o8 Bnot
its width direction. The cleaning sheet 10 is attached to the head

101 of f§hne clodaak RgfokRO! A L&boathdk B lik R8I 8w 28 fiRediE a h8AzcaRbstitd) And the
handl e 102 connected to the head 101, by utilizing the substrate

sheet 11. Theit-ehtameis?y afelTRed atlde Icngidie BRI fid e BAABbakORitIS Ptrir3pdrent

the side of the substrate sheet 11 without the cleaning section 12
faces the lbpeihsahhitBiihersy hbas platdal/leud chulid fes)otief thah theit@dd whkithts and
Then, the flaps Ila of the substrate sheet 11 are fol ded back toward
t he upper suidt ac &vagf thé k&dbraailetd.0lln cidee wherpthe lfibéts @i andlliie nwpdasasidnal or
into a plurality of flexible sheet retainers 104 provided in the head
101, each hatfendinsdnsitisal icimps, iadfilbdrs Phtateefited sonthithths diffayencd inethe lpeakniand)
sheet 10 can be fixed to the head 101 of the cleaning tool 100
utilizi My theougkaperd] apets tnmet signdicamlye SHeefiberd .21Natee phdiagdraphed iis a
preferable 20 that the substrate sheet 11 includes a net (scrim as
i n the enbodingmraspossibleustate withait the filieggisingupafiven 12 dargdbodud etcheh guale or the
because of the good engagenent between the substrate sheet 11 and the
sheet ret ai rlkesis 1tgken Thide chwarpbagssplede allow ofonfitmstion @f she aemd) otidene dbe
can be used in this state for w ping hard surfaces, such as wooden
floors, wal |potograph isregkirged (preferaplarfewr, or miare times) Withrandaviee ellowingrenlargement
el ectrical appliances, outer walls of houses, and car bodi es.
25[ 0036] suplegsta copleppresf seannergisaibatiiandiitfesy 2 1rpssel eagly tvisitilar g Of the enlaegad fiheys
sheet 10 of the present enbodinent is described with reference to

25 21, a linear section having good crimping regularity is selected, and the vertical direction is

determined with reference to an area in which the fibers 21 are less irregular or appear more

clearly. Then, the vertices of the adjacent troughs are connected, while paying attention to



[ 0037] In step (A-1) of manufacturing a continuous-fil anent
bundl e, a continuous-filanent bundle is fornmed by joining together a
plurality of continuous filanents that have been 10 arranged in one
direction with a plurality of joining sections that extend in a
direction intersecting with the direction in which the continuous
filanments are arranged. In step (A-2) ofonanufacturlng unopened
stapl e-fi ber bundl es, unopened staple-fiber bundles are forned by
cutting the continuous-filanent bundl e between adjacent joining
sections. | nthginap andowpr sides pfthedgsragate ohfibesd 2np Then thefsulistantiallypependicular
bundl es, clunp | i ke fiber aggregate bundles are 15formed by bl owing a
fluid on thedistrspdivericash g five ronsequtirupeskede the abprermentiened; lipgrognnecting the

extending fromthe joining sections. [0038] First, step (A of
nmanuf act ur i ndjlasens tgeughs iemeasysd. é@f@% dmaciiah dimensien lzmlqa@r%@érdetswnm fon
reference to Figs, 5 to 8. Fig. 5 schematically illustrates a device

30 for manuf @6k O thefve pEaksodile Paed afteptiandpanenificaion els. WWGB@%@@Wf is
staple-fiber bundles. First, a bundle 23 of continuous fil anent

whi ch ar® t hiekenas fheimrgstrement valedfor this cprainsestiqn. ¢ Fbwtherfser@a@%cuwut ﬁ'Pﬁbﬂle
bundl e 23 of conthuous fllanents con5|s%ﬁ Qf a plurality of

cont i nuous f?%ﬁ@ﬂﬁ %aram&eﬂr edriy theisaeway, iThHe fres lggesbmgaspepeit yalugs of all of
bundl ed t oget her. e continuous filapments becone the fibers, 21
constituti ngﬁi? FF@“‘?“HE Gl AR AYCREsdead this AVesags isdafun as e hright o %mmféhat
nunber of 2500nt|nu us filaments in the bundle 23 of continuous
filaments i sBYAS™R'S or larger than the nunber of fibers 21 in the

i nt ended C|H®B4hlke fi ber aggregate bundle 20. [0039] 16 The
pai d- out bu 123 of conti nuous filaments is sent into an opening

e 'S e S @afoﬁ»em%aéx&e 3&3?@%
L5 Ol 0 o, o B G5 S e

sanme applie Flg. 6(b) 5to Fig. 6(d). The opening deV|ce 32
i ncl udes a BP Iity of pairs of bloomng rolls 33, 34 (three pairs

in Fi 5 (2Nl t
cont i nuous 111 meﬂ?e Okl o, 67 Aibe (b8 [P Rl Gt Ry Sofitehe
a metal grooyeh fi0l ﬁbel?’%gﬁ% Bndes P8t 'Olgéjg& Hthe substrate shfc:jet l} ,without lerlvmg

circunferentia y-exte g grooves and ri dges arrange ernat e

in the yol ' By a%é‘b&{’veéﬁ'tﬁféel&gﬁoov rﬁg%rﬁé%i@ tundied 20. 34 %gl?gﬂ@aﬁzﬁpﬁﬂ@

cones into contact wth t 10 33 and ose

ci rcunf er entfR} agsrbdi@bihdles 2019%8n Rined M@gubstﬁke%ﬁé& TE as@hb § id3hapahaving a
havi ng such a structure are knovin in the art. By béi ng passed between

the grooved gefdih ShickBesdNélch MDuAN¥ich chidg-Bkedtber hilBeatiensthdle 28 iQffor example,

continuous filaments is widenéd in its width and nade into an opened

tow 24. [ 004R]l-sHpdd defore Beidg tioed4 THRASLNY-nichoned aRititfssd 8de§fond? th She
sent into a chem cal agent applying device 35. The chem cal agent

appl yi ng devthiglnessSofah blegiingdseeit@M2c alTh@ glamb-1ike fibéiag@Rene Burddhy 224mdy BN
t he upper and | ower surfaces thereof. Here, the above-nentioned
cheni cald agentnged inaasthgleTher oheny dalaragedtn o apmbicdayerst Oln ehantls€, the
using a spraying device. Alternatively, gravure roll coating nay be
used for apmlumpAiketiiber agzesgite dlindkgedbt are 2@4n@dtduch that the Thw@ning section 12 has a
chem cal - agent - appl i ed opened tow 24 is then sent into a joining
devi ce 36. TFhimtantiallyienen thiekriessan slbareasc| udes a pair of enbossing rolls
36a, 36b. Each enbossing roll 36a or 36b has axially-extending |inear
ri dges 36¢c dP@24hged at predetermined intervals in the roll's
circunferential direction. The enbossing rolls 36a, 36b are heatable.
During rotati onAstilestrated in Fifyds tigcmbentcoshecte b ass tha g lunt-like3fitzer apgrogate
and cone into contact wwth the ridges 36¢c on the other enbossing rol
25 bundles 20 are joined at joining poimnts 13. The joining points are formed, for example,

through fusion-bonding between the substrate sheet 11 and the fibers 21 constituting the

clump-like fiber aggregate bundles 20. Alternatively, the joining points may be formed



17 pressure, thereby formng on the opened tow 24 a plurality of
joining sections 22' which extend in a direction intersecting with
the direction in which the constituent continuous filanments extend.
This state is illustrated in Fig. 6(b). As illustrated in Fig. 6(b),
the joining sections 22' extend in a direction orthogonal to the
direction in which the continuous filanmehts 5 constituting the
opened tow 24 extend. The joining sections 22' in Fig. 6(b) are
illustrated as straight lines that extend in a direction orthogonal
to the directhyoygh bendipgiof thersnbstrats shaeh Lot the fiberedk s Theininipg PRIt &S MAR be

opened tow 24 extend, but they may instead be straight |ine

ext endi ng | nPTERASSSIEEUHRTY g Fangeipiyoniccording e phemgnusiuzing yethod ﬂ?ﬁé@'bedﬁwef

di st ances between adj.acent |oining sections 22' are constant. Form ng
these j oi ni n‘@e%@w%ggaozm}l%w#sbetaﬁ@g Be¥HHt i nuous fil anents

t oget her. Tg@ %ﬂining section 22' corresponds to the joining section
22 in the ab@%&nenti oned unopened staple-fiber bundle illustrated in

Fig. 2. [0042] The . opened tow 24 havjng th lurality,of joinin
sections 22 i THrahmEie fogt %%eggfﬁﬁwﬂ?s 2078 notbaly o edpindd o 1k i
a first rol

37a having. a plurality of ci bl d
15 pr odet or rPRE4! PUERORet oF ReOi sHors 22 Ol Bttt doh  does
il roll 3Th. By bei t into.the slitter 37, t d t 4
S cut " al ong RIS TG o PEGERURT BF TR Eent IR0 F ANENT S
t det er nj ned i nt in .the width directj Accardingly, th
openca. tow Z8AeEEBindlenabay FRibial 1y o Seet it o TR eipslof o

width direction of .the tow 24 thus formng.a.pluyralit f

ont | nuous. 1§ Sk i Peiidte thEpie 0 et Qighie g o shesi g g dg
As il lugfrat i i 0. each continuous-filament bundle 25 is sent
into a vﬁ\,%t dt h]%ggag%gl: e??ﬁr?gidevi ce 38. The wi dthw se cutting device 38

i ncl udes a Qy&ﬁﬁ roll 38a in which ridge-like blades 38c extending in
the roll's raf direction are arranged at predetermined intervals in
the roll's circuy | I i ) i I
the first rol | duLoedthd Ghal s loh O PR T deefeld bR RRARTLAR

di stance t hahe {BRinkisElBn 12 lﬁ@eﬁ&s%ﬁ% tﬁ%ﬂ?ﬁks% bend élﬁrﬁf}-liﬁ@ﬁﬂeﬁ §%r$§£etbﬁﬁfle

contact or cone cloOse to t circunferential surface of the anvil

rol | 38b. Semdihfthed@eth of MU US Isiphdf@EBI that I W2 Bbadi WRBhME €00l 1080 g/m2,
rolls of the widthw Se cutting device 38 wll 18 cut each
cont i nupus- fank aigRd PrefoidbIg 50 t25003AM Grot ¥8e mﬂb&nﬁuﬂaﬁm?me@_&mng sheet 10 to
illustrated in Fig. 6(d) at positions between adjacent | oining
sections 22'cofifols ifivoRBE to lunkveh sadfRes BYbeadldaas @idefid Mgk Addp&itadttprovidin
dashed lines in the figure). Through this cutting step, tﬂe intended‘]Dr
unopened st apludiiidsite indoal shhfosabROwipipdedlias fRedle chifddieet 10. InTRRtGT ©RbBe
descri bed above are for manufacturing unopened staple-fiber bundles
20" from t hesbbwenidisgrelatslé thaiahd thiskigessoffthd obaRing sheetliliif the icleartifesestioAr R iy
mat eri al. However, the unopened staple-fiber bundles 20' can be
manuf act ur edo &@mmdandgndreoprafethbly2a6 ehinmp usleeslloadof 300 Pal t er nat i ve
manuf acturing nethod is described with reference to Fig. 7(a) and
Fig. 7(®). [0@%n this manufacturing nethod, the steps up to formng
an opened tow 24 froma bundle 23 of continuous filanents serving as
the starting natletlcadleanmg seghiph 2 nthe dibersi2ll couitiatting thet ¢lemptike fibar agiregate
same as those in the manufacturing nmethod illustrated in Figs. 5 and
6. The oi | - dohdles Braregrishicd thambieindlet plavar direction of therclesning sictiorol2a The fibers
di viding device 39, where it is divided into a plurality of pieces
al ong the exlongntedyindhe panar directidn donet albenténdun the stme dinstiers butrat eriented i
predetermned intervals in the width direction, thus formng a
plurality ofelldlirggtigasiwikietheclangwsFrberntprg, masy of e fibers £1 arstalsatogentechin the
Fig. 7(b). The dividing device 39 includes a plurality of pairs of

25 thickness direction of the cleaning section 12.  Additionally, one of the opposite ends of each

fiber 21 is a free end, thus providing an extremely high degree of freedom in movement.

Because the fibers 21 in the cleaning section 12 are oriented in various directions and the



5 continuous filanments extend. This state is the same as that
illustrated in Fig. 6(c). Inthis way, a plurality of
continuous-filanent bundles 25 are forned. Each continuous-fil anent
bundle 25 is then sent into a wi dthw se cutting device 38. The

wi dt hwi se cutting device 38 is the sanelgs that illustrated in Fig.

5. The wi dthw se cutting device 38 cuts ‘€ach continuous-fil anent
bundl e 25 along the width direction at positions between adjacent
joining 10 sectiogns 22'. This state is the same as that jllustrated
in Fig. 6(d)degrspebiigpdom i movegrent thygeof isepirerghnhiehdirhena e grghiamons the fibers
stapl e-fi ber_bundl es 20' are forned. %3046L The unopened .
st apl e- f i ber2lpiggandisss ofghe yapmgrdivsetion of the<sleaing pheplell. ¢ frocqpiiast,da the cleaning
illustrated in Fig. 5 or the device ilJustrated in Fig. 7_then
undergo an o AigFlesedp PatenbLissmivendang 2eseriped nsthy Backerayad Artniog sxagnle,
with reference tq Fig. 8(a), and Fig, 8(b). illustrated, in Fi

8(a), the u lp‘@ﬁgéefé gfaﬁrﬂ%ﬁ%q ﬁ&suﬁm@%@nzoﬁ?f@rep‘fvae hpugih Gt fan ¢ rapped
hernetical | y-seal ed | | ow chanber 40. The chanber 40 has an, .

nt r oducti orATPREBt ﬁ’ﬁngg‘ﬁsf on; MRG0t i ReEORed| 1 @ SieeoR HBteEFEIRg it othe
and a dischagge portion. 42 for djischarging.the fluid introduced jin .
the chamber JGFpREnaign diseGprihe gt’i‘[ E%PW% clfciengy, dppp Stanifegntiyviien wiping is

i ntroduced into the.ch r 4Q through the jniroducti.on.portiaqn 40, .
e s o ol e Bler Aneatpg NEHion | SPhdrandge HRBiRy st Gheigt in
and the turbuylent. flow,c es, t opengd ,st.apl e-fi her .bundl| es. 20!
Fo i AP Licefhg o 08 B o e RGP RSB e 1 dpires i fzgdom
j oi ni ng secti 22 of each unopened st.aple-fiber bundle 20, a

Dl st 2ot oq 013 Bedtfo@ing X0y s BERR BBy fcitnd Phno iy Bip i ol
substanh%all 0sr(ﬁxdially with the joining section 22 |ocated at the
center. 1n thhis-way, the intended clunp-like fiber aggregate bundles

20 are formed. 2040 %% 20, it ésgggégﬁe 28G5 o ie%é)e 2% $E&d sﬁ&r a5

the fluid for opening. I's advantageous-to use air

t he standpoi W

ni trogen, nﬁ@ gﬁﬁﬁggggﬁﬁmgggP?agggﬁﬁgﬁﬁg&§¥hgﬁ%f%é?@%ﬁ%§§§§h&fﬁﬁab§§

difficult t ! TV T r [

Vol ati1e 11 qur o e Al sl iele MAcRREIENAL Srahol B i oy

t he standpoiyat i IR oAN ; L bk Yof 5,904 oinine EQ& I

in cases of H&s‘llsg% ng?r 3 V\hioghq%ds?ﬁggggg[?é géssrzﬁé tlhul g].,e Cu rsg‘lgﬂog)rijtﬁn?l tg‘\t/v
of gas {55 crpgped sife-ABerttigdic PORE! Fig O3)bindichd ERE Hdei&Qxég e HAs-Hil! fber

t he chanber 40 fromthe 10 introduction portion 40 and di schargi ng

the gas fromghlagatélbefdtangQo AR Jub@RtedBiedt 9110 pefembRao s, GO fiBGs V$Ea
of devices such as a conpressor for applying energy (pressure) to the

gas and a blsgikétic\videt inhdd 6fTa thernoplastis réh Wwhich i SArial ATbWRg hsyt eat-fusion
di scharge air anmount and the di scharge pressure depend on t he nunber
of crinps andndifg. gBxadpleCs i thgpmelastio fRsihé e miaybRNSdd ihdhidePalybRfin-baepRpias
stapl e-fiber bundle 20", the nunber, |ength, and thickness of the 15
fibers, the sathriaerpobykthylen ane hobiprpliend i foBkstbrbaside fesidd sug ac giblyethgicae
t he chanber 40, and the inner volume of the chanmber, it is preferable
t hat th® di sebpbilpteancrylinmsing, ahd vidybretins. 108e sphetio fiderdniyheonsibtsafadige
pressure is 0.1 to 1.0 MPa in order to obtain the intended clunp-1like
fi ber aggr egmtecotbugsiol essmay be [0 0bfiga2 (ibes (seld anfa hhath/opre rbmogapr fbess a
using the device illustrated in Fig. 8 a carding nmachine, for
exanpl e, mupidedysile dorfjugatetither) opkiding tvqorovesypesAff tesinmimtcombingtjoni t i s
possible to use a stirring process using a stirring rotor which is a
device for r€®hnically pul verizing wood pul p. [0051] 25Then, the
above- nenti oned steg (E? is perforned, which is the step of fixing
t he obt ai ned cl dhpiibérk2l maphave aghenaicad genbappliedether20. t Applyisg b shemzcab agent
sheet 11. This step is described

25 for use in dry-type cleaning purposes will improve trapping capabilities through utilization of

adsorption of dirt. Examples of such a chemical agent include various oil-solution

components. Examples of oil-solution components that may be used include oil solutions



with reference to Fig. 9. The manufacturing device 50 illustrated in
Fig. 9 first pays out 21 whole cloth 11' froma whole cloth roll

la for the substrate sheet 11. The clunp-Ilike fiber aggregate bundl es
20 will be arranged on one side of the paid-out whole cloth 11'. This
arrangenment is done using a suction device 51. The suction device 51
has a suction pipe 52. One end of the suétion pipe 52 is |ocated

i nside a container box 53 which contains a plurality 5 of clunp-1like
fi ber aggregate bundles 20. The other end of the suction pipe 52 is

| ocat ed aboveuchras owisodi eily, ortheticdeilspfand helisgho| @l, cindt mixtures gpntaining the
predet erm ned di stance away therefrom The other end of the suction
pi pe 52 has @&nveobkwivged driphbors zompprienls) estide pgentsi guchhes \ghidackants, solvents,
direction of the whole cloth 11'. [0052] 1O0Activating the suction
devi ce 51 wiantioxidasks, #pd tnsEumesy mphe j gmount pe chengjep! eagente suphinefl e gibsolution
contained in the container box 53 along with air. Through this
suction, thecompangst |ty ke agnlipbmay ryee Famargyndh Bil de 59% bdr\éelﬁwéth r¢spech ta the
suction gipe 52 from one_end thereof, are carried through the pipe
52, and are Weigkebhgabers Bl-ough t he opening 52' at the other end of
the pipe 52 to be placed on the whole cloth 11'. The clunp-1like fiber
aggregat e bulf838s 20 are di sposed 15 randomy. Adjusting the degree
of suction and the shape of the opening 52 will allow the clunp-like
fi ber aggregat e IBGHE BEETQ@%CJP%‘% §l§ﬁek{ﬂ0f&hq presgal embedinggrbis do be wied for tvet
wi t hout | eaving. any space. [0053] The whole cloth 11' having the

cl unp- 1 i ke fREEIEIYPLSSatPresipinEelle Qléﬁeb}"’ﬁ{iéod?aﬁé'gé’@ﬁ“i@ BlgW e dieF

into an enbossi devi ce, 54.. The enphossi ng devi ¢ce 54 includes, a first
rol| 54a hav‘iaﬁﬁﬂg‘ Wﬁﬁmdu@edwﬁm iy V@s@&mmgsﬁeﬁlg@tpﬁyqiwlaﬁ ping
on its cjrcunferential surface, and an. anvil roll 54b opposi ng. the

Pr S S B SRy Tt & S8R tned o Ring Wyt Liohees, ARTa Rl Bgents,

(et PR BROET SRR U5l 08 uf e S i S ARl AT

two rolls 54 t stabhe first.roll 25 54a.is.heate O her
than the pr e@ﬁ%&%@g 8 ?ﬁg" %)gﬁmgew%g{x?wpﬁ rcis%ecb%g?i“ﬁ%& ?f&g%tﬂi?ﬁ%}‘ an
enbossi ng nq@&gg (the "tip-to-tip" nethod) which enploys a rol
simlar to the& first roll 54a having the projections 54c in place of

the anvil roll 54 ¥ﬁ&] hgq E ly D4 t

proj ections 54c5h(1)%d ot ESP%F&%EE%O& C egir?g“%ﬁgmg%.phﬁ’égﬁsh@g%@&mﬁ10
heat ang; preg lefodifiEn | NP RN Lhers :
constituting tﬁﬁ3r %’F’Sﬁp-?éj{l}e t? I Zg?f’%aeggr egatagﬁgaﬁ Ioggg%%lbg&ngé’tlﬁéaweolfsgd
cloth 11' ang seld St Rk 43Peehatc RS MfuildBh il
fiber aggrega?ggbﬁﬁgfes’zo to ﬁﬁ%mwhgﬁe’c%gtﬁhllﬂ?w% ?5 jogﬁﬁéégﬁﬂmﬂe
process forqﬁmﬁngg%%@hﬁQMxpf 5 joining points 13 (see Fig. 1). As
menti oned above, "the clunp-like fiber aggregate bundles 20 are

di sposed rarges¥jy on the whole cloth 11'. Thus, the joining point 13

wll be formed at a random position on each clunp-Ilike fiber
aggr egat e bund!| rafthelahdgosi of HRRIE eAyFoiRS %ﬁﬂq_@’@ﬁ&@i&etﬁb&%gmgi@omdles
joining point 13 is fornmed on a single clunp-like fiber aggregate

bundl e 20, [@0f ittisvposeible Mk, @i th AGstRR hed 1130 AWhivhfthE BRApIRe HbEH ApSHefate
clunmp-1like fiber aggregate 10 bundle 20. The joining point 13 Is
i Il ustrat ed buadlbsa\2® ares fed, andrloas | pontlovenl ifkeic ahideubar Jyndbrap eesirh Ufilms,
i nstead, shapes other than a dot (circle) nmay be enployed, such as an
el l'i pse, tr ipapgipapertvedingadg frem pulps pppiepapaboand madeds-bidnding synthsfié fesifi in fulp,
single type or a conbination of joining |ines, such as straight
| i nes, obl i queorhpasismaterialcafitwedbold. N Saitableeexaraplssofeablesetwhvenditdies intlade
increase the joining strength between the clunp-like fiber aggregate
bundl es 20 aidhrbigh whotees, apin-iohded hofveGorE] and air-Tidenaiwonns! | Feom the
fi ber aggregate bundl es 20 heated and pressurized by the enbossing

25 standpoint of strength, firmness, and the like, it is preferable that the basis weight of the

nonwoven fabric be 3 to 200 g/m2, and more preferably 10 to 100 g/m2. Also, in cases

where films are used, it is preferable that the basis weight thereof be 3 to 500 g/m2, and more



t he i ntended opening state. Qther than blow ng of fluid, processes
such as conbing with projections of a brush or a conb or rubbing may
be enpl oyed for restoring the bulk of the clunp-Ilike fiber aggregate
bundl es 20. These processes may be enployed in conbination. [0055]
5In this way, a long cleaning sheet 10 125 formed. This sheet 10" is
sent into a widthwi se cutting device 56."'The wi dt hwi se cutting device
56 includes a first roll 56a in which ridge-Ilike blades 56c extending
inthe roll's axial direction are arranged at predeterm ned intervals
in the rol | ' &efgraplyydP etoe 250 ap/meh, r B&¢ then ab %’ﬁﬂleaﬁonaﬁvreps%l | In5egses  where
opposi ng the flrst roI 56a. The rol| 6a, . 56b a arranged at such
a di stance tlﬁia%rnapré qardyigasech khe b@?l&&é@ﬁsger%ﬁfs méer% xé@ toréﬂ% gm%m@eaore
ei ther contact_ o me_c¢lose tg the circupferenti al rface of t

anvil rol | SBEerab ihgY B/S@%hgé%mg@o fi sHBCtC HesIng; Ut 05@6&3‘95@?%@ cet 11
devi ce 56 cut e sheet, 10" alo the width direction at

pr edet er mi nef¢ P%@Wﬁsm#ﬂw@m faveasdhr wpngficdests consHutig b fiberpll. | s
made i nto fI@b:ﬁheets thus form ng the intended cl eaning sheets 10.

[ 0056] 15Not [@0% in the present nanufacturing nethod the chem ca

2nd 7 mhy e b OWINGHEERAE BT Fisodeils HEmn shoct LS B b ring ehr cos
method di fh F estenne tdob o hfgh%?#%e 39&6&3&@%@) ::é‘%y cb%%?é‘%%% epfo’

Fi 9. T 50.

Chai used | AR 08 Ad e reee fooge @m@he%%iﬁfmﬂ@e%@%ﬂ.Jaﬁ?03-
Nore Speci {1 TR %Qgﬁqnﬁfg@%{t‘r?%@ﬁnq?ﬁg?ﬁﬁ )RR o irmiel Fgmgpove
bor Egléhﬁstwfﬂ@v % S99 BB LW G, SR} Moy ek o
joined to ”}8 Jl?eag '181t Qo 11tsb\In§{h 1#%&10112 ectfc?:%m?g}%eﬁtsn)el?ta ached to the head

Speci fic processes are des e exp anat1on
regarding t

o feat ures Chal DEPRAEAd0d SR Rlac hBhend |FERK T ufe SRRAREIH e
First, whol g, ih a%—‘m%lapnp f

t he subst r at e sﬁs ‘{)%ﬁnlh n%%)g?\e S;?%%gp]e %L%Fhm éﬁac{l&ﬂf fread
pl aced on ongjshdgaafe the op%{e 3 P&ﬁaté’@ﬁ!:tel 1ClyRhdas ok cléﬁ'ﬁinggse&mﬁul@.t fa% the

devi ce 51. The unopened staple-fiber bundles 20" are di'sposed

random ys.  SythdhnfeRiMMubBE! (bbtRont NRES AL Aehd Y6t T ah&d ddndpt 9ia 8f th® Substrate

di sposing cl unmp-1ike flber aggregat e bundl es 20, the present

nmanuf act ur i ngediet hedoldQEsack RiwafEb uper bhifict! BORERGHE 191 .aPhR- t'fak.#)?lra are then
bundl es 20" to be spread w thout |eaving any space. [0059] The whol e

cloth 11' hawisqd iktha ;ﬂtﬂﬂﬁ%ﬂﬁﬂ%xﬂﬂ@ﬁe&ﬁth:ﬁ&ﬁ 1 & ﬁ%e Hélacﬁﬂﬂd edcHREERY
is then 10sent into an enbossing device 54. By the effect of heat and

pressure usisig id Hdialass] NG e wa; thefanihf Shebil 10@5Bbeikc8 @¥BE hdad D NEF the
t he unopened stapl e-fiber bundles 20' and the whole cloth 11' are

ol ten and hivasiegedl 100hailiglay thediapd NG dfffie subpeRRBE: 51 aplote thitiek preferable
bundl es 20" to the whole cloth 11'. This joining process forns a

pl ural i20y ofthaiheisnigtrpeisides] 1linclidee @ nEf (crind))as in tAO&Modinbehivallusaapdmetgs. 11
staple-fiber bundles 20" joined to the whole cloth 11' then undergo
an openi ng shép?2 fistherbelwf bastde bf thevpeord edgagement betwednthé substracgphedt Mhand the
step, a fluid is blown to cause the fibers 21 constituting the
unopened st apéeeretdinpey 1 ldunthededig sheet flD wf therpraod copedimeBycan dp usliinghis
the fluid blow ng pressure etc., the degree at which the fibers 21
are opened ctate forwaujaisrdshirfates, awb as wobdandlooy, wilts, elingkegldsh pangs, mimers,
degree of blowing is set higher than the 20 degree of blowing in the
manuf act ur i dgmitet,hone electii¢ayappdanct) buteri walks eflausss, anil partbhdiepr esent
nanufa%guriT&Bgfthod, it is necessary to open the unopened fibers 21

Next, a preferred method for manufacturing the cleaning sheet 10 of the present

embodiment is described with reference to Figs. 5 to 9. The present manufacturing method



25In this way, clunp-like fiber aggregate bundles 20 are forned in a
state fixed to the whole cloth 11', thereby formng a | ong cleaning
sheet 10'. Fromthis step on, the sane procedure as that for the
manuf acturing nethod of Fig. 9 is perforned, to thus obtain the 25

i nt ended cl eani ng sheets 10. [0062] : xt, second to eighth

enbodi nents of the present invention wilT be described with reference
to Figs. 11 to 18. As for these enbodinents, only features that
differ fromthose of 5 the first enbodinent will_ be explained, and

t he expl anat ®appeiiydirdadrintoneh)fa steptof apppulasthmng clupmlikeclibep sggsgtedypdlas 40;
to features that are not particularly explained below. Further, in
Figs. 11 to a9 (B} psteg gfuoining e shpmp-156 fbey agzmeeate hungdles 28 do ¢ subspkp shrshil-
menbers in conmon with thgose of Figs, lLto 10. {0063] 10The cl eanji ng
sheet 10 of tHstepdAbplmamelringsumpikether aggsepatehupdlés 201 ronghly divided into:
di fferent t%%g of substrate sheet 11 fromthat of the first .
enbodi nent .~ ¥bhe deeed manukciuing @ gentigueysilameat bundlet (Ard psten abmapudacaising
enbodi ment is nade of a net (scrim | a. The net ha_ has_a
lattice-1i ke oBf S‘?ﬂ%ﬁ%z’H“‘é?S'z ad (A A stepeof anatiwing chimp-lilediver aagmgue
bet ween Iineﬁgﬁfe determ ned in consideration of such properties as

t he strengthb “¥he cl eaning sheet 10 and the 15 capability of being
joined with hﬁgiclunp-like fi ber aggregate bundles 20 that constitute
t he cl eani ng dtion 12. Specifically, the line diameter of the net
ha is preferably

o £ oo e VA oS 0rhE il ol
b cker | | nelinleiis titned by dbiotiedngetnac vaRY o ConuSis aAus thb Faveeeen
e ally ST R s ey R e fasire
advant ageous gj;giitgéﬁﬁ i éfgcg?génﬁ r;@'sfi%iﬁ?ﬁ%ﬁﬁ%ae apsf';ﬁgiigﬁ
;Egefl igniopg&lhgo{" ?L?%%uw&i?fra%’idi? n:'lﬁ—aldg;tuﬁ;. %%B%{e'@ﬁgdiga%ﬁ%n%dby
ginIal;girrergtntpre 8?]@&?&%\?{62%6%6,[ Aﬁ %&om%%ﬁ%n 60!‘1: l%Elﬁfee&%ﬁmr'st SIpTAS) of

AREBCARBELLHIL Yied JrSHOAALC AR HhoolagthB T8

enbodi nent is nage onj ugat nponent” conpose

(scrimida f-abri £S5 1
in the Eﬂcoﬁgggﬁgggineﬁ?yggﬁ%%g%Uéégm O#ﬂ@%gﬁ%?@%@%g&ﬂ%%m%Tﬁgﬁc%&ﬁﬂng
nonwoven f abgdngthe joflihgdectidds.t e one used in the first enbodi nent can
be used for the present nonwoven fabric 11 b. The net 1la and the
nonwoven fabjpig)1lb are joined, for exanple, through heat-fusing or
bonding with a "5 bonding agent. In the substrate sheet 11, the net

Ila is on the sife, Qép (a)ef ahRdRhAe S8MHIIROTIe? agoipaic Basdlds2O i REMDYLRith
fabric 1 | b faces the opposite side fromthe cleaning section 12. The

cl eani ng shegferedé® BfFighe t@raeselrgﬁ seyohahibRRt illaehlee Y Bvitd1 80 SaBattdrshs
as the cl eaning sheet of the enmpbodinment illustrated in Fig. 11.

[ 0065] A0Theostimens-filgnaiamhdldanf uhdpenddostigidfissritaddiee ntFikt laUsindrt 23 of
in Fig. 13 differs fromthe

continuous filaments, which are the starting materials, is paid out from a feeder 31. The

bundle 23 of continuous filaments consists of a plurality of continuous filaments drawn and

lined up in a single direction and bundled together. These continuous filaments become the

fibers 21 constituting the intended clump-like fiber aggregate bundle 20. The number of

25 continuous filaments in the bundle 23 of continuous filaments is equal to or larger than the

number of fibers 21 in the intended clump-like fiber aggregate bundle 20.
[0039]



.

first enbodinment in that its cleaning section consists of multiple
stripes extending in the length direction X' Specifically, the
cl eani ng section consists of two stri pels--a first cleaning section
12A and a second cl eani ng section 12B. Bach cl eani ng section 12A, 12B
has substantially the same width. The basis weight of the fibers 21
is also substantially the sane. 15 Each cleaning section extends in
the | ength di f&etpeishoux burdle 23ueiseansineous Hlwnents is senb igho se bpbniogndevice 32,
bet ween the cleaning sections 12A, 12B. Upon cl eaning a projection,
such as a v¥eRr-isisiyidened iz widtle Bicp directiort erthegonnd trethe Isarzying directipmend made into
cl eaning sections 12A, 12B of the cleaning sheet 10 of the present
enbodi nenf eBshed feva A4t hEhipstate dxillpgratadyin &ig: 4troH | Note st osEigt 6(e), the direction
projection and_enw appi ng the projection, thus providing an advantage
that the &oAYlef iuBehtalyhe paper facq i dharanymgditesiioanand the saapaiplies toyFigpf6(b)
trapping dirt around the projection can further be inproved. From
this $tanépBignp(d-t nEregerenmg dsvice B2 tngbedss erdurplity of peireahblogmingopllod3, 34
12A and the second cl| eaning section 12B is preferably 2 to 80 nmm and
nore pref 8f5EBIPFIS B Fig- Bharkngeq ele%ﬁlemagmgzd?liemqmsqfrth@ bundle 32 o€ pertinious
of a fifth enbodi pent of the cleaning sheet of the 25 present
i nvent i onfilamsatss i kach paigeldlenraisg é@h‘sﬁb phronsipts ofce meeheiopvedsiol 33 dnving a
consi st of an aggregate of unopened staple-fiber bundles 20'. Details
on the un%@%@ t%FﬁPI@feF‘? -Bxtpndingsgrooves and ridees qaaegadidiamaieliin dhsstol’s
with reference to Fig. 3. The term "unopened" as 27 used herein
refers T oa}élg\s‘jtel@f@lhﬁ"l’graé‘ avih roll 34 thathyopppses prrbeamesriatodontast vfuthe gresdedmsll
in a Qsji nggf dj rﬁcti on apd constjtute a |jnear bundle. The fibers 21
ext elli ng P‘&iin‘t‘“ P& © erfglidlautipcss wads of rebbes  UBlepainadolis 3% Bé heying puch
bundl e 20', as illgétrategpi n Fig, 3, are designed to open duri rh%; use
of the cl BIRICHES EFsReWR I BF afth B peiag arssehsbueandhe gmagvettplt 33omd the anvil
bet ween thgﬁ:{pe t ang ﬂZ 5.surf ace-ééo- be-cl eaned. Through this
openi ng offZf &t Bis, buadier?3, el pratirrus dilpents isywidepsshim its a8d tede info an
clump-like formand is made into an opened fiber bundle 20
i |1 ustrat SFFRO G 3. Note that the clunp-like fiber aggregate
bundl e 201 Ié]ustrated inthe figure is substantially spherical, which
i 11 ustrat @94%h i deal opened state achi eved when a single unopened
stap]e-fiber ﬂijpndl e 20" is op n;d | one. Actual I%,_ however, openi ng
i s perforned greaed daw,demade by f%f QRN A¢Jdtee? a i BEl YR actheanieah ggent
applied to the cleanjng _sectiaon 12, and thus, the clunp-like fiber
aggr egat e BGHHA ToschSow TR Slacsalrl agent PeRlYiaR dpdcn 3y annliena ehamiedl ggent to the
t hi ckness. [0067 The unopened st apl e-fibher_bundl e 20" used
in the pr@seh?‘f{)?%(%dﬁ%rfpe WP and lower jsprfaces Mrezrpti nHeregthegabongrmentinned
shape of the.unopened staple-fiher bundle 20" is not limted thereto
15 and ne “’E‘écapﬁ‘%P I8 561 & he ehamical apqok s appligds far expiRle Usive appieging device.

(helical) 0068 In the cleanin heet 10, the unopened

stapl e-f i‘%]éém%wﬁ& @%“E%mq]eﬁoét%m%)hﬂbee‘ﬁg‘é?q reRlying theshemicalagertgul arl y on
one ,§i de @@ he substrate sheet 11 and joined to the substrate sheet
11, Thus 1 ing a cleaning section 12. The unopened stapl e-fi ber
bundl es 20 e arranged .20 wi thout | eaving any space )

t her ebet ween, rclﬂm '%geg??% graugd {vhe? & therovrat Bk Ieining flevice 36. The
t her ebet ween E‘%(P:'h éﬁat t he surfagce of .the substrate sheet 11 is
exposed FPBIRESEVIESR REpdes 3ha i SpbResingsiols pea SoberEash saibessimzyoll 3fher

unopened | e-fiber bundl.es 2Q' may be arranged in a single |ayer
or may bﬁé&@éﬂ’@l&@yﬁﬁe‘%&% Saprlges| 300 apranged it pradptermiaed wteryals insthe roll’s
advant ageous that. t he unopened stapl e-fiber bundl es 20" be arranged
in such a"“&?rﬁfeéenﬁlﬁ%’%‘élcﬁg’ﬁﬁ@ SS@&%PI‘%%& 38b arp heatablge sDusingsapeation, the
t hi ness.v\h%the col[)j?)tituen]:l éaiebers 221 are opened by the friction
bet Wden CRECSHES %R FTPABIEIPH Ae4onpasead cpRs fie contap Y thezislges 36c onghe

other embossing roll 36b. As the opened tow 24 passes between the rolls, the continuous

filaments constituting the opened tow 24 are molten and hardened by the effect of heat and



Al t hough the total basis weight of the unopened staple-fiber bundle
20' constituting the cleaning section 12 depends on the total

fi neness of the unopened staple-fiber bundle 20' and the |ength of
the fiber 21, it is preferable that the total basis weight is 10 to
1000 g/ n2, and nore preferably 50 to 50Q_g/nR2, fromthe standpoint of
allowing the fibers 21, in their opened1720 state, to conform
favorably to uneven surfaces to be cleaned and fromthe standpoint of
providing volum nosity and a confortable wiping feeling to the _
cl eani ng shewessue, ihigreyy forraing iopdhssopenedaiow 24 a phvedlity ehisinang seetine 22° which
[0072] When the cleaning sheet 10 of the present enbodinent is
attached as §xtandde radiregtiqnniniersgeting 25thathg glirgetion rin yehictr the togestitugosantivtpys
is used to wipe a surface-to-be-cleaned, friction is caused between

t he cl eani ngfilawents iend.> Biirstateis ilysirafeddeFigt(be- A dhsteaied inRigcH{blope jpining
the fibers 21 in the unopened staple-fiber bundles 20". This state is
the sanme as &eﬁ@ngz?at%@endmaéﬁca@w%paprﬁ tg &he directipn ingMiclptheieoptinyoge flaments
further above. In the cleaniq? sheet 10 in which the fibers 21 have
been opehed RS theopensd iRy, 24 eiend| chsiciyng teetions A2 in Figst(hermr I lnirated as
an aggregate of clunp-1ike fiber aggregate bundles 20 as illustrated
in Fig. |. |¥raight iepthat aend i g gireqting orthogopa de theghiretion i which thrgcoatmions
in the cleaning section 12, in a state where the fibers 21 have been
opened, is ilagentpoonsytutingtheepened g 24+ esteas fut theyomay invised b dissighy lines
| oad of 300 Pa,  although. the_ thjckness depends on the gni tude  of
the frictiorffenigg &b 2n PRAUG AredigpeOraiy ey B lwseaﬁﬁal,st%a begyreen
forth. [0073],, .Before.beiggégfened, the fibers 21.constit3 jnﬁanpe
unopened st S9I3ESF JHRPE SERYARSe copFtanty r F ARG NASE JRINPE) $7°4HE éIJé? rthe

directign of the cleaning secti 12,. as illustrated,in Fi.g..14, .1
The 11 bls. OB GHIBRUTOBIES ol LI rtied e Osomaes Bt JERPE ptihe2
the sane diregtipn, but. are oriented in . al jrections within the

pl ane. Wen ¥ ﬁ’@ aﬁ?vﬁ'é?eélg?’fd Pﬁopﬁ'ﬂﬁ%&@ﬁﬁg bé.’P@e g‘b'étf?g‘iﬁim F‘ﬁew opened fibers
21 will be g?&ﬁ ted in all directions within the plane of the

cl eaning section 12, as illustrated in Figs. 1 and 2 descri bed

ur e by, Rty P LS LR o bl 5 AR
one 2, . % TRERBH #0805 B St o AP O e

provi di ng an ex egree o ree n

the fibgrs i%?' : hierval : oL j ggﬁ' ri : :

directigns n CFﬁEB%QBreerg ?F@g oﬁ%?ﬁ£ﬁ%bé%§ﬁt tﬂggggg i§ EX F%ﬁeu§

high, dirt cghgher @@,Utﬂgtogéﬁ@@&w bhes fchtbﬁ&% %%13)&&:3?33% Hr&fisn %f:, tHe"@ntinuous
0074 at 1t 1s

W ping direction of the cleaning sheet 10. ONote t

not necessarfyark@its3AP hipreB¥mIREGh@valk TRARE WRIH difeSidnh eAE%ﬁﬁ%l‘ﬁ the opened tow
staple-fiber bundles 20' in order to nake the tfibers 21 therelin open

successful | y4 iJBitSintoSa PRABYSE phckes Wit REpcAlo thddfidih UR&%ISH ofbe Gbw R3Y Bus
been drawn and lined up in"a single direction, can be opened by
appl ying a foinGhgd Piablit of @atitidsd-ShRent WhdIR 25 Sas AMsddd ih bigt gepf i ber.
Put another way, it can be said that the present invention
advant ageoudqbs3utilizes this attribute to provide a cleaning sheet
25 that is conpact and not bul ky before use but that becones bul ky
upon use to exhiAsiillusgaed incFigas)icath @apabud-filmes. buhdle i2S ipeasink £widthwise
however, to successfully open the fibers 21 constituting the unopened
st apl e-fi bercutiugdedcs: 28 Theividthivise waring Slacibe 38 iludel uf firstn@llt3%e ifi videls
with the hand, 30 by conbing with a conb or a brush, or by rubbing.
[ 0075] ridgxtike blages 8Be exterdiingein b rdlity axiv rirkaioh wrd Mrepnfdieat prelatimiged
sheet 10 of the present enbodinent is described with reference to
Fig. 15. Thentprvasmribe mils uf@atfereitinbdinetidnpahdias anbl roid B§Hhdppoditgthetfat roh B8y,
(i) a step of manufacturing unopened staple-fiber bundles 20'; and

25 The rolls 38a, 38b are arranged at such a distance that the ridge-like blades 38c on the first roll

38a either contact or come close to the circumferential surface of the anvil roll 38b.  Sending

each continuous-filament bundle 25 between the rolls of the widthwise cutting device 38 will



[ 0076] Step (ii) is described with reference to Fig. 15. The

manuf acturing device 50 illustrated in Fig. 15 first pays out whole
cloth 1 1 ' froma whole cloth roll |Ila for the substrate sheet 11.
The unopened stapl e-fiber bundles 20° will be arranged on one side of

t he paid-out 15 whole cloth 11'. This arrangenment is done using a
suction device 51. The suction device 5%%has a suction pi pe 52. One
end of the suction pipe 52 is |located inside a container box 53 which
contains a plurality of unopened staple-fiber bundles 20'. The other
end of the sewtedchgopinpeussiamant bundiet2s dloab dheavidthdiregtion a$ Wystwied isFiged(dFat
the whole cloth 11' at a predeterm ned distance away therefrom The
ot her end of posiienss hebyesh glissentsoiting wefonh| 34 g (Repilipisn gliustrated Owh j aiprnate
extends in the width direction of the whole cloth 11'. [0077]
Activating tlaes-andohprsdashed lineainghe {igure). sThrrughshis prtingéipethe intended unopened
stapl e-fiber bundles 20' contained in the container box 53 along with
ai r. Thr oughstapii-iibes bundle R0’ arerfamglopened st apl e-fi ber bundl es 20' are
taken into the suction pipe 52 fromone end thereof, are carried 25
through the I8P 52, and are discharged through the opening 52' at
the other end of the pipe 52 to be placed on the whole cloth I 1 '.
The unopened st alfeeteps Wescribrdraboes aro dor mamnfagiusing Jaepepedhgientg-fjber bundles 20
Adj usting the degree of suction and the shape of the opening 52' wll
allow a 31 s ihedyndlg 2Bt cemmu%pféﬁ@@twaﬁﬁés the sterting gpterisl ~ Jtowey, e

arranged on the ol e oth 11',  [0078] The ole cloth 11
havi ng t he dwab@\ﬁgata@'é—§b?rézup31&%?0 (58th B @gmé‘@mrﬁq %ﬁ‘s&gmsﬁ%@ r¢né pRogecyre.

IR TR N R T
R O L R TN R N L N
SPPLOPE 8 idl BRSES B e b e AR RGeS R e oo
(90751 1067 0180 A5 ROBE" b kRS AL REL IRAFLE s, SSHLE. e
5,200 " P B PN e D LS Y e
L1920 Sl SRS
S0 PP N4rk ALy Bh e, SR A P BORRS
552 2 e S 2L 8 SERTPIGARSA o 6, OTOEUISBROSKI ULt o
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predeterm ned I nterval's. Through thi's cutting” step,

made into flgiheShefliSow DBUSELR pall ShiddMing i€ sk SorrdoRaRiog n%tb?ﬁlfoﬁveBQQH
20[ 0080] Note that in the present manufacturing nethod, the

chem cal ageyph hm@b%mgma@yﬂ&@mﬁéreﬁwgrek@ﬁﬂnga@ms Mddtda]géseah%g%aﬁﬁexﬁ@dy
Figs. 5 and 7 may be provided i medi ately downstream of the ‘enbossi ng
device 4 i |ihuRtrslaé Bl idRedtibd andldn anliDRE Bbb &atldiposel BT doRfEs HfE@ntadOvith the
the sixth enbodinent illustrated in Fig. 16 has a different type of

substrat e shegived toif 30aahdathosd chdvenfdrbrdtiah s@foodd MRAE of YOBIRL The grooves
specifically, the substrate sheet 11 of the present enbodi nent is

made of a neirovidediin it gibloded bl 8% drSartagddhif sutR b nikined AL the ogehed tow 24 can be

divided into a plurality of pieces with respect to the width direction. The number of

continuous filaments in each divided opened tow 26 formed by the dividing device 39 will be
25 equal to the number of fibers 21 in the intended unopened staple-fiber bundle 20°.

[0045]

Each divided opened tow 26 is then sent into a joining device 36. The joining device



as described in the second enbodinent illustrated in Fig. 11. The
cl eani ng sheet 10 of the present enbodi nent is advantageous in that

t he engagenent between the sheet retainers 104 and the net | lais

i mproved when the cleaning sheet is attached to the cleaning tool 100
illustrated in Fig. 4. 5[0082] The cl eaning sheet 10 of the
seventh embodiment illustrated in Fig. 1% also has a different type

of substrate sheet 11 fromthat of the fifth enbodi nent. More
specifically, the substrate sheet 11 of the present enbodinent is
made of a codf isghe emeceatermwatihsionglosdil. 6 By Hwstelfes of heg aridiprassem apsing the
nonwoven fabric 11 b. The present enbodinment is a conbination of 10
the fifth enisgdngdssice B4, (thesontipuess filamentsgonstifnting the divided ppengd tombidcirmplten
illustrated in Fi%. 12. The cl eaning sheet 10 of the present )
embodi ment a@n ayassed, Hsreby fasmaneraadhe disisled prened @wntrayplefabirtof deinipg gections
sixth enbodinment illustrated in Fig. 16. [0083] The cl eaning sheet 10
of the ei ght B eriddpxienst inj ¢ (directipm tiwersqcing-with thes digectipre ins whichnthe [genstitpgnt
fifth embodiment in that its cleaning section consists of nultiple
stripes &xt eprafipepus flameats extaet h This statetis Sig same hibatgHusteind nehigdde)ne by this
is a conbination of the fifth enbodinent illustrated in Fig. 14 and
the fourth eWBYbdinheality of coninpeysdidpment fngles 23 aref Dosxl} Fadh qondrpentfilament
i nvention has been descri bed above according to preferred enmbodi ments
20 thereof, bindlerdids hersahinto aWidipisssuiiag deyices38. pEha wigihivisg cutgng device 38
f oregoi ng enbodi nents. For,_exanple, .in the foregoi ng enbodi nents, the
j oi ni ng sect ISothe 3am¢ s (that iy iR (Fée. 13- p e gwEps itivg rdsvise 2§ @ty cach
t he unopened staple-[iber bundl e 20' is formed substantially in the,
central ar ea®HnYoHE a@ﬁ@%ﬂfﬂ? felpnedhe width disctiongbpasitions befiten pdjageatipning

the joining secti 22 . may be formed . in a posjtion deviating.fromthe
subst ant? al'| Vp%@ﬁ??al %Q‘Fé%teilsrfh? ??E‘ela%%‘tlﬂusﬂgtF‘ZE‘tﬁ‘%ﬁ(dgf Fﬁ@lg?gm? Pasing step,
21. Alternatjvely, the joini section_22 e fornmed on one end of
the fibers 2@.‘?"’[‘%‘6@1‘5‘]"“’?{?‘%ﬁ@ggﬁ?%gm@feﬁﬁé-aﬁ%%“ﬁi ber aggregate bundl e

20 that is u&@%inay be a clunp-like 33 aggregate nmade of a plurality
of first fib ]oriented in one direction and a plurality of second

and st ruet ur ea. sUBRTPRAES R Bh a6 mii<Rabng ARDUR PRl
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bag-1i ke shape wth an 1 nner space I nsertion-- I scl ose

JP- A-9- 2993054 AdifBETR poRBR42G8E lihalRthoRhE AR tindRALdCA e er?&ﬂ%.e} to the
cleaning cloth may be attached to a hand-held cl eaning too I scl osed
therein. Atggq@tively, the cleaning sheet 10 can be held directly
with the hand for cleaning. [0087] In the foregoing
embodi memt s, [obde cl eaning section 12 is formed only on one side of
the 15substrate sheet 11, but the cleaning section 12 may instead be

formed on both sWhes ffid ishi@rodudes intéihe cises 40krough the introduction portion 40, the

introduced fluid causes a turbulent flow inside the chamber 40, and the turbulent flow causes
the unopened staple-fiber bundles 20’ to whirl. This results in opening the fibers 21
extending from the joining section 22 of each unopened staple-fiber bundle 20’ as illustrated
25 in Fig. 8(b), and the fibers 21 spread out substantially radially with the joining section 22
located at the center. In this way, the intended clump-like fiber aggregate bundles 20 are

formed.



[ 0088] Furthernore, the present invention enconpasses enbodi nents
that conbi ne, as appropriate, the substrate sheet illustrated in Fig.
11 or Fig. 12 and the cleaning sections 20 illustrated in Fig. 13.

Li kewi se, the present invention enconpasses enbodi nents that conbine,
as appropriate, the substrate sheet illustrated in Fig. 16 or Fig. 17
and the cleaning sections illustrated i@OFig. 18. Exanpl es [0089]
25The present invention is described in further detail bel ow
according to Exanpl es thereof. The scope of the invention, however,
is not to bel0#dited by these Exanples. [0090] 34 Exanple 1-1 (1)
Manuf act uri ng Unopened St apl e- Fi ber Bundl e ~ Unopened stapl e-fiber
bundl es 20" wer eEifighgtsaex ligwd met b disery a3 dbe Huidnidr pening. | (A faat 88, itnis
Fig. 5. The fibers 21 used were nmade of a core/sheath conjugate fiber
having a 5 HRiegenys tayee aiefephhndpeintceiresongmy and handjesbiliin glﬁ@ther gases,
sheath. The fineness of the fiber was 2.2 dtex. The nunber of crinps
in the fi bersush aypigoges, may begysed. Howssergiiamragblecoriexplosigasgasesaill hendifffeydt to
fiber length was approxi mtely 45 mm The total fineness of each
unopened? st akandles j Efefor bge ibiszoeferphle toapss hiskiveplatile ligrdso I dsadvaniagepysdo
wei ght thereof was approximately 0.13 g. A joining section 22 having
a width of SUSHHAlAES %ﬂ%@omﬂ@%ﬂ@f@%ﬁ&‘ﬁmn}y god hagdieabilityt r al area in
the length djrection of the fibers 21. As an oil solution, 5% by

wei ght of Ii@9$ paraffin, with respect to the weight of the unopened

staple-fiber bundle 20', was applied to the bund|e_20'. [009 (2) .
Manuf act uri ng C iARpramPieingERise P 'ﬁg@@gg‘a@l@l B 8eh @S@%ﬂwg ad@l\L?Ple@JfJow ozr’gas is
illustrated in Fig.. 8 was, used open .t he obtai ned unopened

st apl e 11 ber HdMEEe 34 champer ﬁhgbwgﬂﬁﬁ@%% €| g2k dntp %rcg%r@gere@aff@n the

bundl es,20. .The, obt ai ned ¢l upp-1.i ke fj ber egat.e bundl e 20 had jts
oini ng G et PSHIRHER A hd Risghareins he sis e Hictanegoson 47 o F Gutsi

S e Al P3RS TR 5 AR08 bl g
I i |y .8 .cnB 20[ 0092 f i ng. d i
e " ORI o 0o I Dl RORLPD
oo "% S5 LS S DA T A e e
b1 as, i e BlolEsk SHHRT SRR SOLEHSTRALA, ROV ot e
280 nm H)“g_ ﬁ%{'ss ﬁl@nﬁxﬁﬁé@%@unﬂb{rﬁ?Etbﬁ@gﬁ%r%ﬂlﬁjdl%]zﬁg@ew%%ﬁ%@ cﬁﬁ%e%@%ﬂl the

di rection one side o S substrate s pieces 0
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m3/min and the discharge pressure is 0.1 to 1.0 MPa in order to obtain the intended

clump-like fiber aggregate bundles 20.
[0050]

20 Instead of the opening process using the device illustrated in Fig. 8, a carding machine,
for example, may be used for the opening process. Alternatively, it is possible to use a
stirring process using a stirring rotor which is a device for mechanically pulverizing wood
pulp.

[0051]

25 Then, the above-mentioned step (B) is performed, which is the step of fixing the

obtained clump-like fiber aggregate bundles 20 to a substrate sheet 11.  This step is described

with reference to Fig. 9. The manufacturing device 50 illustrated in Fig. 9 first pays out



wi t hout | eaving any space therebetween. The area in which the bundl es
were spread was an area 120 nmwi de located in the central area, in
the wdth direction Y, of the substrate sheet 11 and spanning the
entire range in the length direction X. The clunp-1like fiber
aggregate bundles 20 were joined to the iubstrate sheet 11 through
heat - fusi ng, thereby formng a 5 cleani'ng section 12. Each joining
point 13 was a 3-mmdia. circle. The joining points 13 were arranged
in alattice pattern. The pitch between adjacent joining points 13
was 20 mm i nwg%% flothrg fr%@mholeﬁb&@plld%ﬁ far ﬁﬁéuhsrar@te wicgt H- dThedumprikodiber
The total basis weight of the clunp-like fjber aggregate bundles 20

in the cl eardggFeaebindss 20willbe am@geepﬁ@ne side ok the Raiyout whele clgih hly.  Thi
sheet 10 as illustrated in Fig. .1 was forned. 10[0093] Exanple 1-2
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bundl es 20 UEBQ were the sane as those in Exanple 1-1. The length, in
the wi dth di ion Y, of the first cleaning section 12A and the
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[ 0097] Exanp e nunber of stripes constitu eanln
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clump-like fiber aggregate bundles 20 to be spread all over the whole cloth 11° without
leaving any space.
[0053]
The whole cloth 11’ having the clump-like fiber aggregate bundles 20 placed thereon is
20 then sent into an embossing device 54. The embossing device 54 includes a first roll 54a
having a multitude of projections 54c dispersedly arranged on its circumferential surface, and
an anvil roll 54b opposing the first roll 54a. The rolls 54a, 54b are arranged at such a
distance that the projections 54c on the first roll 54a either contact or come close to the
circumnferential surface of the anvil roll 54b. Of the two rolls 54a, 54b, at least the first roll
25 54a is heated. Other than the present embossing device 54, it is possible to employ an
embossing method (the “tip-to-tip” method) which employs a roll similar to the first roll 54a

having the projections 54c¢ in place of the anvil roll 54b which opposes the roll 54a, so that the



15Conparative Exanple 1 "Quiclde" (registered trademark) Dry
Sheet from Kao Corporation was enpl oyed as Conparative Exanple 1.

[ 0099] Eval uation 20The thi ckness of the cl eaning section of the
respective cleaning sheets obtained in the above Exanpl es and
Conpar ati ve Exanpl e was neasured under 3%Ioad of 300 Pa. The results
are shown in Table 1. Further, the respective cl eaning sheets
obtained in the above Exanpl es and Conparative Exanple were attached
to the head of a "Quickie" (registered trademark) Wper fromKao
Cor por at i on, Praisetionh 4ccenias rellb Famtact onecangther 0By therrdipetpf hoat and pressure using
surfaces-to-be-cleaned and the dirt trapping capabilities of the

cl eani ng shetd@ smbasping devige 4t beifibeascr @nyigting therrimpolikediberageresate bepdley 3@
results are shown in Table 1. The follow ng surfaces:-to-be-cleaned
were used fofnd: e véwl ¢lathi dnare melten and hasdened, dhsyey ioming the siw-lijeofiper
("KER7UE" made by Panasonic Corporation, wth V-shaped grooves 1 mm
deep and 2 n#Reieede pundles 20 fopthe wholenslothell’. ( (This Joppag Mesces Bys a plurality of
(c) Vertical, surface (the indoor baseboard portion; "QPLI13T39" mad
by  Panasdni olowsrpﬁ&maﬁi G??)Elg- 1) Asrggntigngd, abpyg, thy Climlj’rlé‘&\f’éefz@gﬁﬁ?ﬂ%@ﬁldﬁs

O Rt T EWE Y - S e
S 0Cor bar ot i ot TG BOpsn o1 SHbCIHORUS Fo% AR RD. oEb AR s
Kot o1 KEREre Bt OMY SHEIGHRE POYIt 3 s PSR SR i ke Bhes gbdgesste bundle
0 ametor - 1SAD P Riaeo B dritn Goaty LrgE ROmed i depne Sk bl agareae
ineven L seBaleh e EhR Bt SRR g Sty e e
Corpor at Fon kTS srBeR iR s AT ETD i i Boy e AL PR lipsrgriangle
St ace.t o Rt ViR o ost {iipe "t BRI Toclch  bilbinatign ofjininglings

20i nspectin Elp% sﬁ%ﬂ@}ling# éf)llsqﬁ.j\? mgais,ncir Qﬁrg%%%ﬁe?,ﬁn%ﬁs&%@?gﬁqﬁ Bt‘azlPtstb ir?crl]é!se the

vicinities thereor, ces- e e evaluation
criteria ar %oﬁﬁﬁlgfsﬁ)éﬂgﬂlviﬁtween the clump-like fiber aggregate bundles 20 and the whole cloth 11°.

15 [0054]

The clump-like fiber aggregate bundles 20 heated and pressurized by the embossing
device 54 are reduced in their bulk. In view thereof, a fluid-blowing device 55 is provided
downstream of the embossing device 54 and is used to blow a fluid on the clump-like fiber
aggregate bundles 20 joined to the whole cloth 11°. Blowing fluid causes the fibers 21

20 constituting the clump-like fiber aggregate bundles 20 to flutter and open, thus restoring the
bulk of the clump-like fiber aggregate bundles 20. A fluid similar to the one used in the step
of opening the unopened staple-fiber bundles 20’ illustrated in Fig. 8 can be used as the fluid
for this blowing process. A particularly preferable fluid is air. Although the degree of
blowing depends on the number of crimps and height of crimp of the fibers constituting the

25 clump-like fiber aggregate bundle 20 joined to the whole cloth 11°, the number, length, and
thickness of the fibers, and the joining/embossing pattern, it is preferable that the discharge air

amount is 0.5 to 100 m3/min and the discharge pressure is 0.1 to 1.0 MPa in order to obtain



Conformability: A No dust remains in the uneven sections. 25B: About
one-fourth or less of the scattered anount of dust remains in the
uneven sections. C. About half or |less of the scattered anpunt of
dust remains in the uneven sections. 38 F: Mire than about hal f of

t he scattered anount of dust remains in2 he uneven sections. Trapping
capabilities: A: No dust remains in the uneven sections and
vicinities thereof B: About one-fourth or |ess of the
scattered anpunt of dust remains in the uneven 5sections and . .
vicinities ttheieepded opening stateanGihier than ploying fflidy pracpssessiugh pppeupping with
amount of dust, remaips, in the uneven sections and vicinitjes, thereof.
F: More tharPragions i pru ort%@n@datr@r]@%dn%'mplwd é‘?}sfFSth’é‘&élﬂ%@?l? the

e uneven SSEAl MSpand VoL Dby oot 0L 0100) LESELe Mnson
[0055]

5 In this way, a long cleaning sheet 10 is formed. This sheet 10” is sent into a widthwise
cutting device 56. The widthwise cutting device 56 includes a first roll 56a in which
ridge-like blades 56¢ extending in the roll’s axial direction are arranged at predetermined
intervals in the roll’s circumferential direction, and an anvil roil 56b opposing the first roll 56a.
The rolls 56a, 56b are arranged at such a distance that the ridge-like blades 56¢ on the first roll

10 56a either contact or come close to the circumferential surface of the anvil roll 56b.  Sending
the sheet 10’ into the widthwise cutting device 56 cuts the sheet 10’ along the width direction
at predetermined intervals. Through this cutting step, the sheet 10° is made into flat sheets,
thus forming the intended cleaning sheets 10.

[0056]

15 Note that in the present manufacturing method, the chemical agent applying device 35
described above with reference to Figs. 5 and 7 may be provided immediately downstream of
the embossing device 54 illustrated in Fig. 9.

[0057]
Fig. 10 illustrates a manufacturing method different from the manufacturing method

20 illustrated in Fig. 9. The present manufacturing method uses the same device 50 as that used
in the manufacturing method of Fig. 9, but the material used is different from that of the
manufacturing method of Fig. 9. More specifically, in the present manufacturing method,
instead of joining clump-like fiber aggregate bundles 20 to the whole cloth 11” for the
substrate sheets 11, unopened staple-fiber bundles 20’ are joined to the whole cloth 11” for the

25 substrate sheets 11. Specific processes are described below. Note that the explanation
regarding the manufacturing method of Fig. 9 applies as appropriate to features that are not

particularly explained below.
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[0058]

First, whole cloth 11 is paid out from a whole cloth roll 11a for the substrate sheets 11.
Unopened staple-fiber bundles 20° will be placed on one side of the paid-out whole cloth 11’
using a suction device 51. The unopened staple-fiber bundles 20° are disposed randomly.
In contrast to the method illustrated in Fig. 9 for disposing clump-like fiber aggregate bundles
20, the present manufacturing method does not require the unopened staple-fiber bundles 20’
to be spread without leaving any space.

[0059]

The whole cloth 11° having the unopened staple-fiber bundles 20° placed thereon is then
sent into an embossing device 54. By the effect of heat and pressure using the embossing
device 54, the fibers 21 constituting the unopened staple-fiber bundles 20” and the whole cloth
117 are molten and hardened, thereby joining the unopened staple-fiber bundles 20° to the
whole cloth 11°.  This joining process forms a plurality of joining points 13 (see Fig. 1).
[0060]

The unopened staple-fiber bundles 20’ joined to the whole cloth 11” then undergo an
opening step using a fluid-blowing device 55. In this opening step, a fluid is blown to cause
the fibers 21 constituting the unopened staple-fiber bundles 20 to flutter and open. By
adjusting the fluid blowing pressure etc., the degree at which the fibers 21 are opened can be
adjusted. In cases of using air as the fluid, the degree of blowing is set higher than the
degree of blowing in the manufacturing method of Fig. 9. This is because, in the present
manufacturing method, it is necessary to open the unopened fibers 21 and thus a large amount
of energy is required for opening, whereas in the manufacturing method of Fig. 9, fluid
blowing is performed with the aim of re-opening the fibers 21 that have already been opened.
[0061]

In this way, clump-like fiber aggregate bundles 20 are formed in a state fixed to the
whole cloth 11°, thereby forming a long cleaning sheet 10°. From this step on, the same

procedure as that for the manufacturing method of Fig. 9 is performed, to thus obtain the
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intended cleaning sheets 10.
[0062]

Next, second to eighth embodiments of the present invention will be described with
reference fo Figs. 11 t0 18.  As for these embodiments, only features that differ from those of
the first embodiment will be explained, and the explanation given in the first embodiment
applies as appropriate to features that are not particularly explained below. Further, in Figs.
11 to 18, the same reference symbols are assigned to component members in common with
those of Figs. 1 to 10.

[0063]

The cleaning sheet 10 of the second embodiment illustrated in Fig. 11 has a different
type of substrate sheet 11 from that of the first embodiment. More specifically, the substrate
sheet 11 of the present embodiment is made of a net (scrim) 1la. The net 11a has a
lattice-like form. The mesh size, the line diameter, and the distance between lines are
determined in consideration of such properties as the strength of the cleaning sheet 10 and the
capability of being joined with the clump-like fiber aggregate bundles 20 that constitute the
cleaning section 12. Specifically, the line diameter of the net 11a is preferably 10 to 5000
pm, and more preferably 50 to 1000 um. The line diameter may differ among different
sections in the net 11a, and in that case, it is preferable that the diameter of the thicker lines
take the above-mentioned values. The distance between lines in the net 11a is preferably 0.1
to 30 mm, and more preferably 5 to 15 mm. The net 11a is made of a synthetic resin, for
example. The cleaning sheet 10 of the present embodiment is advantageous in that the
engagement between the sheet retainers 104 and the net 11a is improved when the cleaning
sheet s attached to the cleaning tool 100 illustrated in Fig. 4.

[0064]

The cleaning sheet 10 of the third embodiment illustrated in Fig, 12 also has a different

type of substrate sheet 11 from that of the first embodiment. More specifically, the substrate

sheet 11 of the present embodiment is made of a conjugate component composed of a net
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(scrim) lla and a nonwoven fabric 11b. A net similar to the one used in the second
embodiment can be used for the present net 11a. A nonwoven fabric similar to the one used
in the first embodiment can be used for the present nonwoven fabric 11b,  The net 11a and
the nonwoven fabric 11b are joined, for example, through heat-fusing or bonding with a
bonding agent. In the substrate sheet 11, the net 11a is on the side of the cleaning section 12,
whereas the nonwoven fabric 11b faces the opposite side from the cleaning section 12. The
cleaning sheet 10 of the present embodiment achieves the same effects as the cleaning sheet of
the embodiment illustrated in Fig. 11.

[0065]

The cleaning sheet 10 of the fourth embodiment iilustrated in Fig. 13 differs from the
first embodiment in that its cleaning section consists of multiple stripes extending in the
length direction X. Specifically, the cleaning section consists of two stripes—a first cleaning
section 12A and a second cleaning section 12B. Each cleaning section 12A, 12B has
substantially the same width. The basis weight of the fibers 21 is also substantially the same.
Each cleaning section extends in the length direction X. The substrate sheet 11 is exposed
from between the cleaning sections 12A, 12B. Upon cleaning a projection, such as a
non-slip stair tread or a frame beneath a door, the cleaning sections 12A, 12B of the cleaning
sheet 10 of the present embodiment can clean the projection by straddling across the
projection and enwrapping the projection, thus providing an advantage that the conformability
to the projection and the capability of trapping dirt around the projection can further be
improved. From this standpoint, the distance D between the first cleaning section 12A and
the second cleaning section 12B is preferably 2 to 80 mm, and more preferably 10 to 50 mm.
[0066]

Fig. 14 illustrates a perspective of a fifth embodiment of the cleaning sheet of the
present invention. The fiber aggregates constituting the cleaning section 12 consist of an
aggregate of unopened staple-fiber bundles 20°. Details on the unopened staple-fiber

bundles 20’ are as described previously with reference to Fig. 3. The term “unopened” as
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used herein refers to a state where a plurality of fibers are drawn and lined up in a single
direction and constitute a linear bundie. The fibers 21 extending from the joining section 22
in each unopened staple-fiber bundle 20°, as illustrated in Fig. 3, are designed to open during
use of the cleaning sheet 10 of the present embodiment by friction between the sheet and a
surface-to-be-cleaned. Through this opening operation, each unopened staple-fiber bundle
20’ assumes a clump-like form and is made into an opened fiber bundle 20 illustrated-in Fig, 3.
Note that the clump-like fiber a;ggregate bundle 20 illustrated in the figure is substantially
spherical, which illustrates an ideal opened state achieved when a single unopened staple-fiber
bundle 20’ is opened alone. Actually, however, opening is performed in a state where
pressure generated upon cleaning is applied to the cleaning section 12, and thus, the
clump-like fiber aggregate bundles 20 will assume a flat shape having a certain thickness.
[0067]

The unopened staple-fiber bundle 20’ used in the present embodiment is flat as
illustrated in Fig. 3, but the shape of the unopened staple-fiber bundle 20’ is not limited thereto
and may be, for example, cylindrical, prism-shaped, or twisted (helical).

[0068]

In the cleaning sheet 10, the unopened staple-fiber bundles 20’ are arranged either
randomly or regularly on one side of the substrate shect 11 and joined to the substrate sheet 11,
thus forming a cleaning section 12. The unopened staple-fiber bundies 20° may be arranged
without leaving any space therebetween, or may be arranged leaving a predetermined space
therebetween such that the surface of the substrate sheet 11 is exposed from between adjacent
unopened staple-fiber bundles 20°. The unopened staple-fiber bundles 20’ may be arranged
in a single layer or may be arranged in two or more layers. In either case, it is advantageous
that the unopened staple-fiber bundles 20° be arranged in such a state that the cleaning section
12 assumes an even thickness when the constituent fibers 21 are opened by the friction
between the sheet and the surface-to-be-cleaned.

[0069]
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As illustrated in Fig. 14, the substrate sheet 11 and the unopened staple-fiber bundles
20’ are joined at joining points 13. The joining points are formed, for example, through
fusion-bonding between the substrate sheet 11 and the fibers 21 constituting the unopened
staple-fiber bundles 20°,  Alternatively, the joining points may be formed through bonding of
the substrate sheet 11 and the fibers 21. The joining points 13 may be arranged regularly or
randomly. According to the manufacturing method described further below, the joining
points 13 will be arranged regularly.

[0070]

The unopened staple-fiber bundles 20” do not have to be joined to the substrate sheet 11
at the positions of the joining sections 22. In other words, the joining point 13 does not have
to be formed at the position of the joining section 22. The unopened staple-fiber bundles 20’
may be joined to the substrate sheet 11 at any position thereon as long as the unopened
staple-fiber bundles 20’ are securely joined to the substrate sheet 11 and do not fall off
therefrom.

[0071]

Although the total basis weight of the unopened staple-fiber bundle 20’ constituting the
cleaning section 12 depends on the total fineness of the unopened staple-fiber bundle 20’ and
the length of the fiber 21, it is preferable that the total basis weight is 10 to 1000 g/m2, and
more preferably 50 to 500 g/m2, from the standpoint of allowing the fibers 21, in their opened
state, to conform favorably to uneven surfaces to be cleaned and from the standpoint of
providing voluminosity and a comfortable wiping feeling to the cleaning sheet 10 when the
fibers 21 are in their opened state.

[0072]

When the cleaning sheet 10 of the present embodiment is attached as illustrated in Fig.
4 as described further above and is used to wipe a surface-to-be-cleaned, friction is caused
between the cleaning section 12 and the surface-to-be-cleaned, which opens the fibers 21 in

the unopened staple-fiber bundles 20°.  This state is the same as the state illustrated in Figs. 1
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and 2 described further above. In the cleaning sheet 10 in which the fibers 21 have been opened
through cleaning, the cleaning section 12 is made up of an aggregate of clump-like fiber aggregate
bundles 20 as illustrated in Fig. 1. It is preferable that the thickness of the cleaning sheet in the

cleaning section 12, in a state where the fibers 21 have been opened, is I to 50 mm, and more

preferably 2 to 30 mm, under a load of 300 Pa, although the thickness depends on the magnitude

of the frictional force, the pressure applied during cleaning, and so forth.
[0073]

Before being opened, the fibers 21 constituting the unopened staple-fiber bundles 20’
are oriented mainly in the planar direction of the cleaning section 12, as illustrated in Fig. 14.
The fibers 21 oriented in the planar direction do not all extend in the same direction, but are
oriented in all directions within the plane, When the fibers 21 in this state are opened, the
opened fibers 21 will be oriented in all directions within the plane of the cleaning section 12,
as illustrated in Figs. 1 and 2 described further above. Further, many of the fibers 21 will
also be oriented in the thickness direction of the cleaning section 12. Additionally, one of the
opposite ends of each fiber 21 is a free end, thus providing an extremely high degree of
freedom in movement. Because the fibers 21, in their opened state, are oriented in various
directions and the degrec of ﬁeédom in movement thereof is extremely high, dirt can be
caught among the fibers 21, regardless of the wiping direction of the cleaning sheet 10.

[0074]

Note that it is not necessary to apply any special treatment to the uhopened staple-fiber
bundles 20’ in order to make the fibers 21 therein open successfully. This is becaﬁse it is
natural that fibers, which have been drawn and lined up in a single direction, can be opened by
applying a frictional force thereto, which is an attribute of fiber. Put another way, it can be
said that the present invention advantageously utilizes this attribute to provide a cleaning sheet

 that is compact and not bulky before use but that becomes bulky upon use to exhibit good
cleaning capabilities. It is possible, however, to successfully open the fibers 21 constituting

the unopened staple-fiber bundles 20’ prior to use, such as by fluffing the fibers with the hand,
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by combing with a comb or a brush, or by rubbing.
[0075]

Next, a preferred method for manufacturing the cleaning sheet 10 of the present
embodiment is described with reference to Fig. 15. The present manufacturing method is
roughly divided into: (i) a step of manufacturing unopened staple-fiber bundles 20°; and (ii) a
step of joining the unopened staple-fiber bundles 20’ to a substrate sheet 11. Step (i) of
manufacturing unopened staple-fiber bundles 20’ is omitted from explanation below, and
reference should be made to step (A) of manufacturing clump-like fiber aggregate bundles 20
in the method of manufacturing the cleaning sheet of the first embodiment described further
above with reference to Figs. 5to 7.  Below, only step (ii) will be described.

[0076]

Step (ii) is described with reference to Fig. 15. The manufacturing device 50
illustrated in Fig. 15 first pays out whole cloth 11° from a whole cloth roll 11a for the substrate
sheet 11.  The unopened staple-fiber bundles 20° will be arranged on one side of the paid-out
whole cloth 11°. This arrangement is done using a suction device 51. The suction device
51 has a suction pipe 52. One end of the suction pipe 52 is located inside a container box 53
which contains a plurality of unopened staple-fiber bundles 20°.  The other end of the suction
pipe 52 is located above and opposing one side of the whole cloth 11’ at a predetermined
distance away therefrom. The other end of the suction pipe 52 has an oblong opening 52
which extends in the width direction of the whole cloth 11°.

[0077]

Activating the suction device 51 will suck up the unopened staple-fiber bundles 20°
contained in the container box 53 along with air. Through this suction, the unopened
staple-fiber bundles 20’ are taken into the suction pipe 52 from one end thereof, are carried
through the pipe 52, and are discharged through the opening 52’ at the other end of the pipe 52
to be placed on the whole cloth 11°. The unopened staple-fiber bundles 20° are disposed

randomly. Adjusting the degree of suction and the shape of the opening 52 will allow a
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desired number of unopened staple-fiber bundles 20’ to be arranged on the whole cloth 11°.
[0078]

The whole cloth 11° having the unopened staple-fiber bundles 20° placed thereon is then
sent into an embossing device 54. This embossing device 54 has the same structure as the
embossing device (see Fig. 9) used for manufacturing the cleaning sheet of the first
embodiment. Accordingly, the explanation given in the first embodiment applies as
appropriate to the process of joining the unopened staple-fiber bundles 20° to the whole cloth
11’ using the embossing device 54.

[0079]

By joining the unopened staple-fiber bundles 20’ to the whole cloth 11°, a long cleaning
sheet 10’ is formed. This sheet 10” is sent into a widthwise cutting device 56. The
widthwise cutting device 56 includes a first roll 56a in which ridge-like blades 56¢ extending
in the roll’s axial direction are arranged at predetermined intervals in the roll’s circumferential
direction, and an anvil roll 56b opposing the first roll 56a. The rolls 56a, 56b are arranged at
such a distance that the ridge-like blades 56¢ on the first roll 56a either contact or come close
to the circumferential surface of the anvil roll 56b. Sending the sheet 10’ into the widthwise
cutting device 56 will cut the sheet 10° along the width direction at predetermined intervals.
Through this cutting step, the sheet 10° is made into flat sheets, thus forming the intended
cleaning sheets 10.

[0080]

Note that in the present manufacturing method, the chemical agent applying device 35
described above with reference to Figs. 5 and 7 may be provided immediately downstream of
the embossing device 54 illustrated in Fig. 13.

[0081]

The cleaning sheet 10 of the sixth embodiment illustrated in Fig. 16 has a different type

of substrate sheet 11 from that of the fifth embodiment. More specifically, the substrate

sheet 11 of the present embodiment is made of a net (scrim) 11a.  Details on the net 11a are
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cl eani ng sheets of the Exanples have excellent conformability to
uneven surfaces and excellent dirt trapping capabilities, conpared to
the cl eaning sheet of the Conparative Exanple. [0102] 5Exanple 2-1
(1) Manufacturing Unopened Stapl e-Fi ber Bundl e Unopened

stapl e-fi ber bundl es 20' manufactured i % he sane way as in Exanple
1-1 were used. [0103] 10(2) Manufacturing C eani ng Sheet The
device illustrated in Fig. 15 was used to manufacture a cl eani ng

sheet 10. Thes dasribed inbthe scaomal entediment illasratedén Bigellus dde Flparibgadimpdt 40 b the
was used herein. On one side of this substrate sheet 11, 40 pieces of
unopened st aptesenf ¢rplmdinkanhid ladengeoun i batdhasgngagementahetienan {heishechretaing 194
| ayer. The area in which the bundl es were di sposed was an area 120 mm
wi de 15 | ocandedeingt tlads geproved| whenehe cleamingheheshiisiattackidrte dhe eeaning togl 100
t he substrate sheet 11 and spanning the entire range in the length

di rection X ilinpimtedimbigrted st apl e-fi ber bundles 20" were joined to the
substrate sheet 11 through heat-fusing, thereby fornming a cleaning
section 12. EM¥8H joining point 13 was a 3-nmdia. circle. The joining
points 13 were arranged in a lattice pattern. The pitch between

adj acent j oi ni ngThso¢lernmg isbeshd8 of Gherpaventh sobpdimiet 1ll@frg&e¢1 in Pig. d¥ rabsethadn
X and the width direction Y. The total basis weight of the unopened
st apl e- f i ber diffgrset tems of gubsirate sheet 18 Ifwamibai@f e didth smbadimepts Mo spycrfzally, e
this way, a cleaning sheet 10 as illustrated in Fig. 14 was forned.
[0104] Exanppubstrteshor Al of tbapreseyt amhodimentbis imade eftacenigpts gpnpRopent gompgsed of
made in the same way as in Exanple 2-1, except that the fibers 21

used had a naﬁﬁém l&mﬁﬂsloawo‘@z Tabpicd iy ohp eregmmt eralpodipangis agpmpington of
40 [0105] Exampl e cl eaning sheet 10 illustrated in Fig

14 was fhde 8 ftfqhén&)aﬁl@evsd!}usgéteﬁi in Esgah’g el the thirdesmbagimentipstpied in FBePs
21 used had a nunber of CrItLTE of 7.5 and a hei ht of cri of 0.07
Snun. [0106] Tsc¢lpaging sheeg 10 of the present embodimeny agfn%i ¢ §ape pilpstsrag thsorleaging

Fibers 21 usBERaIeSXATDGLIGH IHFRELIIE 35, 56, a et ght of crimp o
0.24 mm [0083]
The cleaning sheet 10 of the eighth embodiment illustrated in Fig. 18 differs from the
15 fifth embodiment in that its cleaning section consists of multiple stripes extending in the
length direction X. The present embodiment is a combination of the fifth embodiment
illustrated in Fig. 14 and the fourth embodiment illustrated in Fig. 13.
[0084]
The present invention has been described above according to preferred embodiments
20 thereof, but the present invention is not to be limited to the foregoing embodiments. For
example, in the foregoing embodiments, the joining section 22 in the clump-like fiber
aggregate bundle 20 and the unopened staple-fiber bundle 20’ is formed substantially in the
central area in the length direction of the fibers 21, but instead, the joining section 22 may be
formed in a position deviating from the substantially-central area in the length direction of the
25 fibers21. Altematively, the joining section 22 may be formed on one end of the fibers 21.
[0085]

Further, the clump-like fiber aggregate bundle 20 that is used may be a clump-like
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sheet 10 illustrated in Fig. 18 was manufactured. The fibers 21 and

t he unopened stapl e-fiber bundles 20" used were the sane as those in
Exanple 2-1. The length, 15 in the width direction Y, of the first

cl eaning section 12A and the second cl eaning section 12B when in
their opened state was 50 nm respective?&. The di stance D between
the first cleaning section 12A and the second cl eaning section 12B,
when in their opened state, was 20 nm The basis weight of the

cl eani ng seceggegstenmde ofl PRumbiy of 66t fiPeruriented ment dipestion and agilwality pfsecond
sheet 10 was made in the sane way as in Exanple 2-1, except for the
poi nt s 20nentibanerentgd gvadireinnigprseingrpite the-aBove direction, Tndstriotatsd sudfthat the
stripes constituting the cleaning section was changed fromtwo
stripes as i frsEsrdrprload Ab@s arp joined degethmrhy 4 jeinige ectipmiormed apithgtinfersection point
direction Y, of each cleaning section when 25in its opened state was
30 nmin. The aftbe Gbrsewhere andseeond fibew gxterdinadion the pinigreetiongre opened
their opened state was 10 nm The basis wei ght of each cleanin
section %as Iy5 gunplikeforn. e A sanesipplas ta the wappered deplediberbandes®® . way as
in Exanple 2-5, except for the points nentioned above. [0109]

5Eval uati on [0086] The thickness of the cleaning section, before being
used for cleanin%ahof t he respective cl eaning sheets obtained in the

above Exanpl es afidhcingmgtanpedimentiyihe clggmngnehael 0ds uspddfx exampde by dring
300 Pa. The thickness was al so nmeasured in the sanme way after the
fibers were dfekddoarigngs ol aapiupgtedindig dsylnsady the deaping shest 1 may be
2. Further, the respective 10 cleaning sheets obtained in the above
Exanpl es andMegiipierptlcaning clognbaving acliat bag;bire shanegvithan ipperspase for frsprtion--as
conformability to, various uneven surfaces-to-be-cleaned and their
dirt tradbpi ngseespdin/PiA-Pe29308,7 former appheatipn by presepiAnphiganttand the cleanipgcloth
results are sho in Table 2 te that Tabl e 2 again shows the data
for Conpar at MHEOERHAiIH0 ﬁ_@ilﬁobﬁwplmm ot taHeEnaRYp e dGRING
15[0110] 1 Ta&legt lalcan lﬁa%e]dtc;i]rlegtﬁr\]gtisﬂle(hm for cleaning.
[0087]
In the foregoing embodiments, the cleaning section 12 is formed only on one side of the
15 substrate sheet 11, but the cleaning section 12 may instead be formed on both sides of the
substrate sheet 11.
[0088]
Furthermore, the present invention encompasses embodiments that combine, as
appropriate, the substrate sheet illustrated in Fig. 11 or Fig. 12 and the cleaning sections
20 illustrated in Fig. 13. Likewise, the present invention encompasses embodiments that
combine, as appropriate, the substrate sheet illustrated in Fig. 16 or Fig. 17 and the cleaning
sections illustrated in Fig, 18.
Examples
[0089]
25 The present invention is described in further detail below according to Examples

thereof. The scope of the invention, however, is not to be limited by these Examples.

[0090]
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Example 1-1

(1) Manufacturing Unopened Staple-Fiber Bundle

Unopened staple-fiber bundles 20’ were manufactured according to the method
illustrated in Fig. 5. The fibers 21 used were made of a core/sheath conjugate fiber having a
polyethylene terephthalate core and a polyethylene sheath. The fineness of the fiber was 2.2
dtex. The number of crimps in the fiber 21 was 16.51, and the height of crimp was 0.87 mm.
The fiber length was approximately 45 mm. The total fineness of each unopened
staple-fiber bundle 20° was approximately 3700 tex, and the weight thereof was
approximately 0.13 g. A joming section 22 having a width of 5 mm was formed
substantially in the central area in the length direction of the fibers 21. As an o1l solution,
5% by weight of liquid paraffin, with respect to the weight of the unopened staple-fiber
bundle 20°, was applied to the bundle 20°.
[0091]

(2) Manufacturing Clump-Like Fiber Aggregate Bundle

The device illustrated in Fig. 8 was used to open the obtained unopened staple-fiber
bundles 20 and thus form clump-like fiber aggregate bundles 20. The obtained clump-like
fiber aggregate bundle 20 had its joining section 22 substantially in its center and had a
substantially spherical shape (a shape like Aegagropila linnaei) with its fibers 21 extending
radially from the joining section 22. The volume was approximately 8 cm3.
{0092]

(3) Manufacturing Cleaning Sheet

The device illustrated in Fig. 9 was used to manufacture a cleaning sheet 10. An
air-through nonwoven fabric having a basis weight of 40 g/m2 was used as the substrate sheet
11. The nonwoven fabric was made of a polyester/polyethylene core/sheath conjugate fiber
having a fineness of 2.2 dtex. The substrate sheet 11 was 280 mm long in the length
direction X and 210 mm long in the width direction Y. On one side of this substrate sheet 11,

40 pieces of clump-like fiber aggregate bundles 20 were spread, in a single layer, randomly
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without leaving any space therebetween. The area in which the bundles were spread was an
area 120 mm wide located in the central area, in the width direction Y, of the substrate sheet
11 and spanning the entire range in the length direction X. The clump-like fiber aggregate
bundles 20 were joined to the substrate sheet 11 through heat-fusing, thereby forming a
cleaning section 12. Each joining point 13 was a 3-mm-dia. circle. The joining points 13
were arranged in a lattice pattern.  The pitch between adjacent joining points 13 was 20 mm
in both the length direction X and the width direction Y. The total basis weight of the
clump-like fiber aggregate bundles 20 in the cleaning section 12 was 155 g/m2. In this way,
a cleaning sheet 10 as illustrated in Fig. 1 was formed.
[0093]

Example 1-2

A cleaning sheet 10 illustrated in Fig. 1 was made in the same way as in Example 1-1,
except that the fibers 21 used had a number of crimps of 22.32 and a height of crimp of 0.32
mm.
[0094]

Example 1-3

A cleaning sheet 10 illustrated in Fig. 1 was made in the same way as in Example 1-1,
except that the fibers 21 used had a number of crimps of 7.5 and a height of crimp of 0.07
mm.
[0095]

Example 1-4

A cleaning sheet 10 illustrated in Fig. 1 was made in the same way as in Example 1-1,
except that the fibers 21 used had a number of crimps of 22.86, a height of crimp of 0.24 mm,
and a fineness of 4.4 dtex.
[0096]

Example 1-5

A cleaning sheet 10 illustrated in Fig. 13 was manufactured. The fibers 21 and the
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clump-like fiber aggregate bundles 20 used were the same as those in Example 1-1. The
length, in the width direction Y, of the first cleaning section 12A and the second cleaning
section 12B was 50 mm, respectively. The distance D between the first cleaning section 12A
and the second cleaning section 12B was 20 mm. The basis weight of the cleaning sections
12A, 12B was 155 g/m2, respectively. A cleaning sheet 10 was made in the same way as in
Example 1-1, except for the points mentioned above.
[0097]

Example 1-6

The number of stripes constituting the cleaning section was changed from two stripes as
in Example 1-5 to three. The length, in the width direction Y, of each cleaning section was
30 mm. The distance between adjacent cleaning sections was 10 mm. The basis weight of
each cleaning section was 155 g/m2. A cleaning sheet 10 was made in the same way as in
Example 1-5, except for the points mentioned above.
[0098]

Comparative Example 1

“Quickle” (registered trademark) Dry Sheet from Kao Corporation was employed as
Comparative Example 1.
[0099]

Evaluation

The thickness of the cleaning section of the respective cleaning sheets obtained in the
above Examples and Comparative Example was measured under a load of 300 Pa. The
results are shown in Table 1. Further, the respective cleaning sheets obtained in the above
Examples and Comparative Example were attached to the head of a “Quickle” (registered
trademark) Wiper from Kao Corporation, and the conformability to various uneven
surfaces-to-be-cleaned and the dirt trapping capabilities of the cleaning sheets were evaluated
according to the following method. The resuits are shown in Table 1. The following

surfaces-to-be-cleaned were used for the evaluation:
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(a) Grooves of a wooden floor (“KER7UE” made by Panasonic Corporation, with
V-shaped grooves 1 mm deep and 2 mm wide);

(b) Tatami mat (the rush portion);

(c) Vertical surface (the indoor baseboard portion; “QPL113T39” made by Panasonic
Corporation);

(d) Sill (with a groove 4 mm deep and 21 mm wide};

(e) Rail of a sliding door (barrier-free design, with a groove 2 mm deep and 5.3 mm
wide),

(f) Side surface of a doorstop (“MJIT107” of the hook-on type made by Panasonic
Corporation);

(g) Frame beneath a door (height: 15 mm; width: 30 mm); and

(h) Non-slip stair tread (“Suberazu™ made by Kawaguchigiken, Inc.; height: 3.9 mm;
width: 39.5 mm).

0.02 g of model dust (cotton linters made by Iwamoto Mineral Co. Ltd., with a diameter
of under 10 um and a length of under 0.5 mm) was measured and scattered using a
300-pm-mesh screen onto the various uneven surfaces-to-be-cleaned. The cleaning sheet
was attached to the head of a “Quickle” (registered trademark) Wiper from Kao Corporation
and was moved back-and-forth twice to perform wiping so that the cleaning surface of the
sheet conforms to the surface-to-be-cleaned. After wiping, evaluation was made by visually
inspecting the model dust remaining in the uneven sections, and vicinities thereof, of the
surfaces-to-be-cleaned.

The evaluation criteria are as follows.

Conformability:

A: No dust remains in the uneven sections.

B: About one-fourth or less of the scattered amount of dust remains in the uneven
sections,

C: About half or less of the scattered amount of dust remains in the uneven sections.
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F: More than about half of the scattered amount of dust remains in the uneven sections.

Trapping capabilities:

A: No dust remains in the uneven sections and vicinities thereof,

B: About one-fourth or less of the scattered amount of dust remains in the uneven

sections and vicinities thereof,

C: About half or less of the scattered amount of dust remains in the uneven sections and

vicinities thereof.

F: More than about half of the scattered amount of dust remains in the uneven sections

and vicinities thereof.

[0100]
[Table 1]
uneven surfaces—to-be—cleaned
—— vertical
thick= 1 wooden | uneven surface slidin side frame | ron-slip
ness floor portions | (indoor |[sill groove door g.l surface of] beneath stair
(mm) grooves | of atami| baseboard ral doorstop | door tread
portion)
conformability A A A A A A A A
Example 50
1-1 trapping )
capabilities A A A A A A B B
conformability A A A A A A A A
Example 44
1-2 trapping )
capabilities A A A A A A B B
conformability A A A B B A B B
Example 39
-3 trapping |
capabilities A A A ¢ c B c ¢
conformabhility A A A A A A A A
Example 52
1-4 trapping ’
capabilities A A A A A A B B
conformability A A A A A A A A
Example 50
1-5 trapping ’
capabilities A A A A A A B B
conformability A A A A A A A A
Example 50
1-6 trapping ’
capabilities A A A A A A A A
Compa= | ¢ onformability c B B c c F F F
rative 13
Example trapping ‘
1 capabilities ¢ B B F F F F F

[0101]
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The results shown in Table 1 reveal that the respective cleaning sheets of the Examples
have excellent conformability to uneven surfaces and excellent dirt trapping capabilities,
compared to the cleaning sheet of the Comparative Example.

[0102]

Example 2-1

(1) Manufacturing Unopened Staple-Fiber Bundie

Unopened staple-fiber bundles 20° manufactured in the same way as in Example 1-1
were used.

[0103]

(2) Manufacturing Cleaning Sheet

The device illustrated in Fig. 15 was used to manufacture a cleaning sheet 10. The
same substrate sheet 11 as the one used in Example 1-1 was used herein.  On one side of this
substrate sheet 11, 40 pieces of unopened staple-fiber bundles 20° were disposed randomly in
a single layer. The area in which the bundles were disposed was an area 120 mm wide
located in the central area, in the width direction Y, of the substrate sheet 11 and spanning the
entire range in the length direction X. The unopened staple-fiber bundles 20° were joined to
the substrate sheet [1 through heat-fusing, thereby forming a cleaning section 12. Each
joining point 13 was a 3-mm-dia. circle. The joining points 13 were arranged in a lattice
pattern. The pitch between adjacent joining points 13 was 20 mm in both the length
direction X and the width direction Y. The total basis weight of the unopened staple-fiber
bundles 20’ in the cleaning section 12 was 155 g/m2. In this way, a cleaning sheet 10 as
illustrated in Fig. 14 was formed.

[0104]

Example 2-2

A cleaning sheet 10 illustrated in Fig. 14 was made in the same way as in Example 2-1,
except that the fibers 21 used had a number of crimps of 22.32 and a height of crimp of 0.32

mim.
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[0105]

Example 2-3

A cleaning sheet 10 illustrated in Fig. 14 was made in the same way as in Example 2-1,
except that the fibers 21 used had a number of crimps of 7.5 and a height of crimp of 0.07
mm.
[0106)

Example 2-4

A cleaning sheet 10 illustrated in Fig. 14 was made in the same way as in Example 2-1,
except that the fibers 21 used had a number of crimps of 22.86, a height of crimp of 0.24 mm,

and a fineness of 4.4 diex.

[0107]

Example 2-5

A cleaning sheet 10 illustrated in Fig, 18 was manufactured. The fibers 21 and the
unopened staple-fiber bundles 20° used were the same as those in Example 2-1.  The length,
in the width direction Y, of the first cleaning section 12A and the second cleaning section 12B
when in their opened state was 50 mm, respectively. The distance D between the first
cleaning section 12A and the second cleaning section 12B, when in their opened state, was 20
mm. The basis weight of the cleaning sections 12A, 12B was 155 g/m2, respectively. A
cleaning sheet 10 was made in the same way as in Example 2-1, except for the points
mentioned above.
(0108}

Example 2-6

The number of stripes constituting the cleaning section was changed from two stripes as
in Example 2-5 to three.  The length, in the width direction Y, of each cleaning section when

in its opened state was 30 mm. The distance between adjacent cleaning sections when in
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their opened state was 10 mm. The basis weight of each cleaning section was 155 g/m2. A
cleaning sheet 10 was made in the same way as in Example 2-5, except for the points
mentioned above.
[0109]

Evaluation

The thickness of the cleaning section, before being used for cleaning, of the respective
cleaning sheets obtained in the above Examples and Comparative Example was measured
under a load of 300 Pa. The thickness was also measured in the same way after the fibers
were opened through cleaning. The results are shown in Table 2. Further, the respective
cleaning sheets obtained in the above Examples and Comparative Example were evaluated in
terms of their conformability to various uneven surfaces-to-be-cleaned and their dirt trapping
capabilitics, in the same way as in Example 1-1. The results are shown in Table 2. Note
that Table 2 again shows the data for Comparative Example 1 shown in Table 1 to facilitate
comparison.
[0110]

[Table 2]
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> trapping A A A A A A B B
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Example 20 50
2-5 trapping ’ ’
capabilities A A A A A A 8 B
conformability A A A A A A A A
Example 20 80
2-6 trapping " ’
capabilities A A A A A A A A
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rative 13 13
Example trapping ’ :
1 capabilities ¢ 8 8 F F F F F
[0111]

The results shown in Table 2 reveal that the respective cleaning sheets of the Examples
are thin before cleaning, but become bulky as a result of the fibers opening through cleaning.
Further, the results reveal that the respective cleaning sheets of the Examples have excellent
conformability to uneven surfaces and excellent dirt trapping capabilities, compared to the
cleaning sheet of the Comparative Example,

Industrial Applicability
{0112]

As described in detail above, the present invention can provide a cleaning sheet that
conforms favorably to uneven surfaces-to-be-cleaned, that has excellent dirt trapping
capabilities and trapping efficiency, that is voluminous, and that has a comfortable wiping
feeling. In cases of using unopened staple-fiber bundles, the fibers therein will open in

various directions and become bulky at the time of wiping a surface-to-be-cleaned, but before



FFFF [0111] The results shown in Table 2 reveal that the
respective cl eaning sheets of the Exanples are thin before cleaning,
but becone bul ky as a result of the fibers opening through cleaning.
5 Further, the results reveal that the respective cleaning sheets of
the Exanpl es have excellent confornabilijy to uneven surfaces and
excellent dirt trapping capabilities, conmpared to the cleaning sheet
of the Conparative Exanple. Industrial Applicability [0112] 10As

descri bed i n detail, above, resent inyentjon can, proyide, a
cl eani ng sheb® b"ﬁd‘-l[beléoaﬁ‘? glrl}l?glrflg P%’bﬁ}e @Jé&larﬁé.b}.grpot %ulk? and can be stored in a

surfaces-t o- be- cIe ned, that has excellent dirt trapping capabilities
and trappi ng %Wpféﬁghcy that is voluninous, and that has a
confortable wi ping feeling. In cases of using unopened staple-fiber
bundl es, the fibers therein will open in various directions and
beconme bul ky at the time of w ping a surface-to-be-cleaned, but
before 43 use, the fibers are in their unopened state and are thus
not bul ky and can be stored in a conpact state. 44 CLAIMS [Claim1]A
cl eani ng sheet conprising a substrate sheet and a plurality of
clunp-like fiber aggregate bundles joined to at | east one side of the
substrate sheet to forma cl eaning section, wherein each of the
clunp-like fiber aggregate bundles is formed by joining together, 5at
a joining section, a plurality of fibers that have been arranged in
one direction and opening those fibers extending fromthe joining
section, and wherein the clunp-like fiber aggregate bundles and the
substrate sheet are



joined at joining points that are arranged regularly or randomy over
the substrate sheet. [C aim 2] The cl eani ng sheet according to claim
1, wherein the fibers are crinped. [C aim 3] The cl eani ng sheet
according to claiml1 or 2, wherein the substrate sheet includes a net
10[ A ai m 4] The cl eani ng sheet according to any one of clainms 1-to 3,
wherein the cl eaning sheet is used wi t h %4 cl eaning tool that has a
head and a handl e connected to the head, and the substrate sheet is
utilized to attach the cleaning sheet to the head. [C ai m5]A nethod
of manufacturing the cleaning sheet a&&6¥Png to claim 1, the method
conprising: 15form ng a continuous-filanment bundle by join

I |, J L ng .
toget her a pFamal] ty 4 cleanmg sherd GamprsngRofberais shectifal @ nhaaliy of rlumgdie
in one di re%ti on with_a I_ur_ald'[ty &L j 0i nj n% ﬁ‘eCti ons h?tdﬁxten in
a direct i on ToAtaEEEERE PrslsieiRce et st oae sidh of e ghisarte shiet oA Agaang
filaments are arranged, Jor,m ng ungpengd .st apl e-f.i ber
bundl o5 by  EG0H NGRS KBRS RO Ao AR ote oo BE Seshes
bl owt ngSa 1 P AT Erisn o Rt S Ra ey Suseh BiinaREH Y ot Rl cpenit
fibers extending fromt.he:joi.ni.ng. sect.jon: . .and joining a plurality of
the cl unp-1| Q'l?éeﬁieﬁee?({% ferglgtﬂé”%ungg%céb ’oahcziat | east one side of a
substrate sheevhetinjied climg-likoifibesagercgsisdivndlesanthihe subsitater &t 3¢ ni ng

poi nt s ar goiaed arjoiethgreid hatl aye arangehdgiibyy OVvi@nddntle oserlisd substeats heet .
45 25[ d aistedd] A met hod of manufacturing the cl eani ng sheet according

t | ai 1, th L S : : an] ) i - fi
o claim g;lgsfnnig‘f t Ogg%eﬁcgéfmgg gqe@&c?argmg Io%iammgwﬁer&m%;ﬁp#%cﬁmb@oggpt

bundl e by | urali1ty” of continuous anents"t

have been a;dglgiﬂ’gﬂd | N0 Ele it S Heb i UeRMibE t cltink'i & 12 Wr}]z@rfeixﬂ 8 BhtRfate sheet

sections that extend in a direction intersecting with the direction
in which thg.meltijauous filanments are arranged, form ng
unopened staple-fiber bundles by cutting the continuous-fil anent

bundl ej@bet pegm Ad] achicldafinfileet Seedih@R:Ny e ofclansal- tp Biwledrdin the oleartitye
unopened staple -fiber bundles to at |east one side of a substrate
sheet at | oihebtiguspdinitha cleaniagibl thatrhanabeadtahdih harddee oonasied ¢p the herdsardrise
arranged regularly or randomy over the substrate sheet; and

substrate sheet is utilized to attach the cleaning sheet to the head.

[Claim 5} A method of manufacturing the cleaning sheet according to claim 1, the

method comprising:

15 forming a continuous-filament bundle by joining together a plurality of continuous
filaments that have been 'ananged in one direction with a plurality of joining sections that
extend in a direction intersecting with the direction in which the continuous filaments are
arranged;

forming unopened staple-fiber bundles by cutting the continuous-filament bundle
20 between adjacent joining sections;
forming a clump-like fiber aggregate bundle by blowing a fluid on the unopened
staple-fiber bundle to open the fibers extending from the joining section; and

joining a plurality of the clump-like fiber aggregate bundles to at least one side of a

substrate sheet at joining points in such 2 manner that the joining points are arranged
regularly or randomly over the substrate sheet.



formng clunp-like fiber aggregate bundles fixed to the substrate
sheet by blowing a fluid on the unopened staple-fiber bundles to open
the fibers extending fromthe joining 1l0section. [C aim 7] The .
cl eani ng sheet according to claiml, wherein the joining point has a
shape of dot, ellipse, triangle, rect an% e, V-shape or cross-shape.

25

10

[Claim 6] A method of manufacturing the cleaning sheet according to claim 1, the
method comprising:

forming a continuous-filament bundle by joining together a plurality of continuous
filaments that have been arranged in one direction with a plurality of joining sections that

extend in a direction interéecting with the direction in which the continuous filaments are
arranged;

forming unopened staple-fiber bundles by cufting the continuous-filament bundle
between adjacent joining sections;

joining a plurality of the unopened staple -fiber bundles to at least one side of a

substrate sheet at joining points in such a manner that the joining points are arranged
regularly or randomly over the substrate sheet; and

forming clump-like fiber aggregate bundles fixed to the substrate sheet by blowing a
fluid on the unopened staple-fiber bundles to open the fibers extending from the joining

section.

[Claim 7] The cleaning sheet according to claim 1, wherein the joining point
has a shape of dot, ellipse, triangle, rectangle, V-shape or cross-shape.



